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ABSTRACT 

The overall objective of this review is to contribute to producing the evidence base for risk assessment of the 

three neonicotinoids thiamethoxam, clothianidin and imidacloprid to bees (including honeybees, bumblebees, 

solitary bees), by performing two systematic reviews to inform exposure assessment and adverse effect 

characterisation. This report describes the results of the electronic literature search identifying those references 

included and the reasons for exclusion. All references obtained were screened for full text content. A total of 178 

papers were identified as containing data on exposure (Question 1) and 201 with effects data (Question 2). Data 

from the included references was extracted and used to produce spreadsheets and data tables. Selected excluded 

papers and key included papers were hand searched for potentially relevant references that were not identified in 

the ELS and listed separately. In addition a secondary ELS was conducted towards the end of the project to 

identify any more recent sources of data. The results of this were also listed separately to the results of the 

primary search. 
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SUMMARY 

The overall objective of this review is to contribute to producing the evidence base for risk assessment of the 

three neonicotinoids thiamethoxam, clothianidin and imidacloprid to bees (including honeybees, bumblebees, 

solitary bees), by performing two systematic reviews to inform exposure assessment and adverse effect 

characterisation.  

Searches were conducted on both the Web of Science (seven databases) and ProQuest (11 databases) hosts for 

relevant material. A total of 7241 references were downloaded from the seven databases on the Web of Science 

host into the EndNote database. A total of 1955 items were identified in the ProQuest search which when 

compared with the WoS output and following removal of duplicates within the results left a total of 940 new 

items. These were then downloaded to the EndNote database which then included 8181 items. 

The first stage of the review was the screening of titles and abstracts for relevant material within DistillerSR 

literature review software. Of the 8181 references uploaded to EndNote following the Web of Science and 

ProQuest searches 7235 unique references (after duplicate removal) were screened in the title abstract step. Of 

these 943 unique references were included by at least one reviewer for full text assessment. 

Of the 943 references identified in the first screen we were able to obtain 899 full references for full text 

screening to identify those containing relevant data. Following resolution of any conflicts between reviewers this 

resulted in 361 references being included and 538 excluded. Of the included references 178 were found to 

contain exposure data and 201 effects data. 

Data from the included papers was extracted into Distiller SR and output as spreadsheets which were used to 

generate summary Tables for the report. 

In addition, hand searching of reference lists of selected references was carried out to identify any further 

potentially useful references. This was restricted to excluded references in both screening stages in which both 

reviewers indicated that the paper may contain relevant references and to key included papers (identified by 

number of citations). A further 121 potentially useful references were identified. 

Towards the end of the project a secondary search of the WoS and ProQuest hosts was conducted to identify any 

references that may have been uploaded since the initial search. A total of 500 references were uploaded to a 

separate EndNote database. After removing duplicates and those already found, 188 new items were identified. 

The outputs of the project were provided to EFSA in the final report, spreadsheets and two EndNote databases. 
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BACKGROUND AS PROVIDED BY EFSA 

On 21 June 2013 EFSA received a request from the European Commission for scientific and technical 

assistance to perform an evaluation of neonicotinoids (namely thiamethoxam, clothianidin and 

imidacloprid) as regards the risk to bees. This mandate is a follow up of the previous mandates from 

European Commission on neonicotinoids i.e. the mandate for the seed treatments and granules of 27 

July 2012 (Ref Ares(2012)904140) and the original mandate of 25 April 2012 (Ref 

Ares(2012)511037) and it is meant to address the risk to bees for the authorised uses other than seed 

treatments and granules.  

 

In performing this task, EFSA is asked to organise a peer review and to take into account in particular 

the EFSA opinion on the science behind the risk assessment scheme for bees
1
, the dossiers submitted 

at EU level and at Member State level (including the GAPs) for the authorisation of plant protection 

products containing thiamethoxam, clothianidin and imidacloprid and any other data from studies, 

research and monitoring activities which are relevant to the uses under consideration. In order to 

address the European Commission mandate, it would be necessary to collect information which can be 

supportive of the risk assessments and revaluation of the above active substance as regards the risk to 

bees. 

1 EFSA Panel on Plant Protection Products and their Residues (PPR); Scientific Opinion on the science behind the 

development of a risk assessment of Plant Protection Products on bees (Apis mellifera, Bombus spp. and solitary bees). EFSA 

Journal 2012; 10(5) 2668. [275 pp.] doi:10.2903/j.efsa.2012.2668.   

 

TERMS OF REFERENCE AS PROVIDED BY EFSA 

This contract/grant was awarded by EFSA to: 

The Food and Environment Research Agency 

Sand Hutton 

York 
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UK 

Contract/grant title: Scientific services to support EFSA systematic reviews: Lot 5 Systematic 

literature review on the neonicotinoids (namely active substances 

clothianidin, thiamethoxam and imidacloprid) and the risks to bees 

Contract/grant number: RC/EFSA/PRAS/2013/03 
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INTRODUCTION AND OBJECTIVES 

The overall objective is to contribute to producing the evidence base for risk assessment of the 3 

neonicotinoids thiamethoxam, clothianidin and imidacloprid to bees (including honeybees, 

bumblebees, solitary bees), by performing two systematic reviews to inform exposure assessment and 

adverse effect characterisation. 

 

Objectives:  

 

Two Systematic Reviews of the following review questions shall be performed:  

 

1. For exposure assessment: what is the occurrence of the 3 neonicotinoids thiamethoxam, 

clothianidin and imidacloprid in bee matrices?  

 

This is a PO review question type, for which the following should be considered:  

 

 The review shall focus on all the authorised uses and shall indicate the type of use i.e. 

seed treatments, foliar spray, or any other potential use.  

 Relevant study designs: semi-field (i.e. tunnel tests) and field studies estimating the 

concentration of any of the three neonicotinoids in bee matrices e.g. nectar and pollen 

from plants (crops, weeds, and succeeding crops), hive and bee nectar and pollen, 

wax, royal jelly, hive honey, insect honeydew, guttation fluids.  

 

2. For adverse effect assessment: what are the effects (i.e. acute, chronic, sublethal and long-term 

effects) of the 3 neonicotinoids thiamethoxam, clothianidin and imidacloprid in bees 

(including honeybees, bumblebees and solitary bees)?  

 

This is a PECO review question type, for which the following should be considered:  

 

 Relevant study designs: any primary research study (e.g. laboratory, field studies, etc.) 

estimating the effects of any of the three neonicotinoids in bees, including bee adults 

and larvae, bee colony development, strength and survival.  

 

Neonicotinoid insecticides are relative new active substances. They have appeared on the market since 

1990. For both systematic reviews the literature search shall include studies as of 1990 onwards.  

The awarded contractor shall also indicate any potential sub-questions that must be addressed to 

answer the two main questions described above. All sub-questions shall be addressed using SR. 

 

MATERIALS AND METHODS 

1. Primary ElectronicLiterature Search (ELS1) 

The first part of the project involved a literature search using the search terms agreed previously with 

EFSA in the definitive protocol for the study. This search was initially carried out on the Web of 

Science host
1
 and then the ProQuest Dialog host. 

1
 Note that the Thomson Reuters host, formerly Web of Knowledge, now refers to itself as the Web of ScienceSM host. 

 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively 

by the author(s) in the context of a contract between the European Food Safety Authority and the author(s), awarded following a tender 

procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be 
considered as an output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the 

issues addressed and the conclusions reached in the present document, without prejudice to the rights of the authors. 

 

6 

1.1. Web of Science host 

The seven databases searched on this host were: 

 Web of Science Core Collection 

 Biosis 

 CABI CAB Abstracts 

 Medline 

 Zoological Record 

 Food Science and Technology Abstracts 

 Current Contents Connect 

All searching was limited to the years 1990-2014 and the date of the search was 6
th
 June 2014. 

The following search logic was employed. 

#9 #7 AND #8   - essentially searching for all neonicotinoid compounds AND exposure 

routes other than those involving bee products, which was covered by search statement 

#7. Also the term ‘platinum’ was excluded, as it was observed that irrelevant items 

concerning the metallic element were being retrieved. This retrieved 2572 items, which 

were downloaded to EndNote database 

#8  ((ENVIRONMENT* OR ECOLOG* OR SOIL* OR CLAY OR CLAYS OR 

GROUNDWATER* OR "RUNOFF*" OR "RUN-OFF" OR "STANDING WATER*" 

OR POND OR PONDS OR PUDDLE* OR "FIELD MARGIN*" OR DITCH* OR 

"TREATED FIELD*" OR "ADJACENT VEGETATION" OR "ADJACENT CROP*") 

NEAR/4 (CONCENTRATION* OR EXPOSURE* OR FATE OR DEGRAD* OR 

PERSIST* OR ACCUMULAT* OR BIOACCUM* OR BIOAVAILAB* OR 

IMPACT* OR RISK* OR HAZARD* OR ROUTE* OR TRANSPORT* OR 

NONTARGET* OR "NONTARGET*")) 

NOT TOPIC: (PLATINUM* OR BEE OR BEES OR HONEYBEE* OR "HONEY 

BEE*" OR "APIS MELLIFERA") 

#7 #6 AND #5  - essentially searching for all neonicotinoid compounds AND exposure 

routes involving bee products, with some attempt to remove items already retrieved 

(note NOT command). This retrieved 2428 items, which were downloaded to the 

EndNote database. 

#6  ((POLLEN OR NECTAR OR HONEYDEW* OR “HONEY DEW*” OR DEW* OR 

GUTTATION* OR WAX* OR “ROYAL JELLY” OR “HIVE HONEY” OR 

HIVEHONEY OR HONEY OR “ROYAL JELLY” OR PROPOLIS OR “HONEY 

COMB*” OR HONEYCOMB* OR BEESWAX OR “BROOD CELL*” OR “BEE 

BREAD*” OR BEEBREAD* OR “BEE PRODUCT*” OR “BEE MATRIX*” OR 

“BEE MATRICES” OR “HONEY CROP*” OR HONEYCROP* OR “HONEY 

STOMACH*” OR HONEYSTOMACH* OR “BROOD FEED” OR CORBICULA*) 

NOT TOPIC: 

(HONEYBEE* OR "HONEY BEE*" OR "APIS MELLIFERA"))  

#5 #4 OR #3 OR #2 OR #1 Comment, essentially this is a search on all neonicotinoid 

compounds, 

#4 TOPIC: (IMIDACLOPRID OR CONFIDOR* OR HOMBRE OR ZORRO OR 

CONGUARD OR GAUCHO OR HACHIKUSAN OR CHEMIDA OR KOHINOR OR 

MALLET OR NUPRID OR OPTROL OR PROTHOR OR PROVADO OR 

TURFTHOR OR XYTECT OR “MARATHON AMPARO” OR 

“CHLORONICOTINIC ACID” OR HYDROXYNICOTINIC OR “6-

HYDROXYNICOTINIC ACID” OR IMIDAZOLIDONE OR 
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“METHYLMERCAPTONICOTINIC ACID” OR IMICIDE OR TOUCHSTONE OR 

“6-CHLORO-NICOTINALDEHYDE” OR “6-CHLORO-

NMETHYLNICOTINACIDAMIDE” OR “6-CHLORO-3-

PYRIDYLMETHYLETHYLENDIAMINE” OR “6-CHLORONICOTINIC ACID” OR 

IMISOL OR XINGBAI OR MONCEREN OR SEEDPLUS) 

#3 TOPIC: (CLOTHIANIDIN OR “1-METHYL-3-NITROGUANIDINE” OR 

METHYLGUANIDINE OR “N-(2-CHLOROTHIAZOL-5-YLMETHYL)-

NNITROGUANIDINE” OR “2-(METHYLTHIO)THIAZOLE-5-CARBOXYLIC 

ACID” OR “ACCELERON” OR “ARENA” OR BELAY OR CELERO OR CLUTCH 

OR NIPSIT OR PONCHO OR VOTIVO OR “PROSPER FX” OR “SHRUB 

PROTECT” OR PESTANAL OR DANTOP OR SANTANA)  

#2 TOPIC: (THIAMETHOXAM OR THIANICOTINYL OR “N-(2-CHLOROTHIAZOL-

5-YLMETHYL)-N-NITROGUANIDINE” OR NITROGUANIDINE OR 

IMIDAZOLIDONE OR “3-(2-CHLORO-1,3-THIAZOL-5-YLMETHYL)-1,3,5-

OXADIAZINAN-4-YLIDENE(NITRO)AMINE” OR “2-IMIDAZOLIDONE” OR 

“CHLORONICOTINIC ACID” OR “6-HYDROXYNICOTINIC ACID” OR 

“HYDROXYNICOTINIC ACID” OR “METHYLMERCAPTONICOTINIC ACID” 

OR CONQUEST OR VIGOR OR “HELIX XTRA” OR “CRUISER” OR 

“PLATINUM” OR AVICTA OR A9700B OR CGA322704 OR ACTARA OR 

“CELEST TOP")  

#1 TOPIC: (NEONICOTIN* OR “NEURO-ACTIVE INSECTICID*” OR 

“NEUROACTIVE INSECTICID*” OR “SYSTEMIC INSECTICID*” OR 

“CHLORONICOTINYL NITROGUANIDINE*”) 

  

#7 #6 AND #5 – comment, essentially this is a search on (all neonicotinoids) AND (all 

bees) giving 2241 items, which were downloaded to an EndNote database 

#6 TOPIC: (BEE OR BEES OR BUMBLEBEE* OR “SOLITARY BEE*” OR APIS* OR 

APIDAE OR “APIS MELLIFERA” OR HONEYBEE* OR “HONEY BEE*” OR 

BOMBUS OR “BOMBUS TERRESTRIS” OR APOIDEA OR ANTHOPHILA OR 

HALICTIDAE OR “SWEAT BEE*” OR ACENTRON OR AGAPOSTEMON OR 

ANDRENA OR AUGOCHLORELLA OR AUGOCHLOROPSIS OR 

BOREOCOELIOXYS OR CERATINA OR COELIOXYS OR COLLETES OR 

COLLETIDAE OR DIALICTUS OR DIEUNOMIA OR EOXENOGLOSSA OR 

EUMELISSODES OR EUTRICHARAEA OR EVYLAEUS OR FLORILEGUS OR 

HABROPODA OR HALICTIDAE OR HALICTUS OR LARANDRENA OR 

LASIOGLOSSUM OR LITOMEGACHILE OR MEGACHILE OR MELANDRENA 

OR MELANOSARUS OR MELANOSMIA OR MELISSODES OR 

ODONTALICTUS OR OSMIA OR PARAUGOCHLOROPSIS OR PYROBOMBUS 

OR SAYAPIS OR SCHONNHERRIA OR THORACOBOMBUS OR XENOGLOSSA 

OR XYLOCOPA OR XYLOCOPOIDES OR ZADONTOMERUS OR 

POLLINATOR* OR FORAGER*) 

#5 #4 OR #3 OR #2 OR #1 Comment, essentially this is a search on all neonicotinoid 

compounds, 

#4 TOPIC: (IMIDACLOPRID OR CONFIDOR* OR HOMBRE OR ZORRO OR 

CONGUARD OR GAUCHO OR HACHIKUSAN OR CHEMIDA OR KOHINOR OR 

MALLET OR NUPRID OR OPTROL OR PROTHOR OR PROVADO OR 

TURFTHOR OR XYTECT OR “MARATHON AMPARO” OR 

“CHLORONICOTINIC ACID” OR HYDROXYNICOTINIC OR “6-

HYDROXYNICOTINIC ACID” OR IMIDAZOLIDONE OR 

“METHYLMERCAPTONICOTINIC ACID” OR IMICIDE OR TOUCHSTONE OR 

“6-CHLORO-NICOTINALDEHYDE” OR “6-CHLORO-

NMETHYLNICOTINACIDAMIDE” OR “6-CHLORO-3-
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PYRIDYLMETHYLETHYLENDIAMINE” OR “6-CHLORONICOTINIC ACID” OR 

IMISOL OR XINGBAI OR MONCEREN OR SEEDPLUS) 

#3 TOPIC: (CLOTHIANIDIN OR “1-METHYL-3-NITROGUANIDINE” OR 

METHYLGUANIDINE OR “N-(2-CHLOROTHIAZOL-5-YLMETHYL)-

NNITROGUANIDINE” OR “2-(METHYLTHIO)THIAZOLE-5-CARBOXYLIC 

ACID” OR “ACCELERON” OR “ARENA” OR BELAY OR CELERO OR CLUTCH 

OR NIPSIT OR PONCHO OR VOTIVO OR “PROSPER FX” OR “SHRUB 

PROTECT” OR PESTANAL OR DANTOP OR SANTANA)  

#2 TOPIC: (THIAMETHOXAM OR THIANICOTINYL OR “N-(2-CHLOROTHIAZOL-

5-YLMETHYL)-N-NITROGUANIDINE” OR NITROGUANIDINE OR 

IMIDAZOLIDONE OR “3-(2-CHLORO-1,3-THIAZOL-5-YLMETHYL)-1,3,5-

OXADIAZINAN-4-YLIDENE(NITRO)AMINE” OR “2-IMIDAZOLIDONE” OR 

“CHLORONICOTINIC ACID” OR “6-HYDROXYNICOTINIC ACID” OR 

“HYDROXYNICOTINIC ACID” OR “METHYLMERCAPTONICOTINIC ACID” 

OR CONQUEST OR VIGOR OR “HELIX XTRA” OR “CRUISER” OR 

“PLATINUM” OR AVICTA OR A9700B OR CGA322704 OR ACTARA OR 

“CELEST TOP")  

#1 TOPIC: (NEONICOTIN* OR “NEURO-ACTIVE INSECTICID*” OR 

“NEUROACTIVE INSECTICID*” OR “SYSTEMIC INSECTICID*” OR 

“CHLORONICOTINYL NITROGUANIDINE*”) 

 

Therefore a total of 7241 references were downloaded from the seven databases on the Web of 

Science host into the EndNote database.  

 

1.2. ProQuest Dialog host 

The ProQuest host has recently undergone a re-launch since the initial proposal for searching was 

drafted and continues to undergo some changes. 

Loss of some databases – 93 databases are currently available on this host, this is a major reduction 

from the number previously available. With regard to the current study, the loss of ISI Web of 

Science, which was searched on the Web of Science host (see above), meant that items previously 

retrieved from this database could not be screened out by ProQuest’s deduplication step. 

In addition the deduplication facility available when searching multiple databases did not prove 

particularly accurate – with many items appearing a number of times in the downloaded records. 

However one advantage of the ProQuest host is that Chemical Abstracts (‘CAS’) Registry Numbers 

can be used in cross file searching on this host, so the CAS numbers for neonicotinoid compounds 

could be used in addition (i.e. in an ‘or’ relationship)  to compound names and trade names. 

Databases used: 

 AGRICOLA 

 AGRIS 

 BIOSIS Previews®* 

 CAB ABSTRACTS* 

 Embase® 

 GEOBASE™ 
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 MEDLINE
®
* 

 NTIS: National Technical Information Service 

 PASCAL 

 ToxFile
®
 

 Zoological Record Plus*. 

* Databases already searched on the Web of Science host 

All searching was limited to the years 1990-2014 and the date of the search was 18
th
 June  2014. 

The following search logic was employed 

Set# Searched for Databases Results 

S1 NEONICOTIN* OR (NEURO-

ACTIVE NEAR/2 INSECTICID*) 

OR (NEUROACTIVE NEAR/2 

INSECTICID*) OR (SYSTEMIC 

NEAR/2 INSECTICID*) OR 

(CHLORONICOTINYL NEAR/2 

NITROGUANIDINE*) AND 

pd(1990-2014) 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

13797* 

S2 THIAMETHOXAM OR 

THIANICOTINYL OR "N-(2-

CHLOROTHIAZOL-5-

YLMETHYL)-N-

NITROGUANIDINE" OR 

NITROGUANIDINE OR 

IMIDAZOLIDONE OR "3-(2-

CHLORO-1,3-THIAZOL-5-

YLMETHYL)-1,3,5-

OXADIAZINAN-4-

YLIDENE(NITRO)AMINE" OR "2-

IMIDAZOLIDONE" OR 

"CHLORONICOTINIC ACID" OR 

"6-HYDROXYNICOTINIC ACID" 

OR "HYDROXYNICOTINIC ACID" 

OR 

"METHYLMERCAPTONICOTINIC 

ACID" OR "HELIX XTRA" OR 

AVICTA OR A9700B OR 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

6106* 

Note that in this and the 

next search statements 

some trade names for 

neonicotinoid 

compounds were 

entered, but some 

which had given 

problems with irrelevant 

records in the previous 

search were excluded 

(e.g. ‘gaucho’ and 

‘platinum’) 
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CGA322704 OR ACTARA OR 

"CELEST TOP" AND pd(1990-

2014) 

S3 CLOTHIANIDIN OR "1-METHYL-

3-NITROGUANIDINE" OR 

METHYLGUANIDINE OR "N-(2-

CHLOROTHIAZOL-5-

YLMETHYL)-

NNITROGUANIDINE" OR "2-

(METHYLTHIO)THIAZOLE 5-

CARBOXYLIC ACID" OR 

"ACCELERON" OR BELAY OR 

CELERO OR NIPSIT OR VOTIVO 

OR "PROSPER FX" OR "SHRUB 

PROTECT" OR PESTANAL OR 

DANTOP OR SANTANA AND 

pd(1990-2014) 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

31905* 

S4 IMIDACLOPRID OR CONFIDOR* 

OR ZORRO OR CONGUARD OR 

HACHIKUSAN OR CHEMIDA OR 

KOHINOR OR MALLET OR 

NUPRID OR OPTROL OR 

PROTHOR OR PROVADO OR 

TURFTHOR OR XYTECT OR 

"MARATHON AMPARO" OR 

"CHLORONICOTINIC ACID" OR 

HYDROXYNICOTINIC OR "6-

HYDROXYNICOTINIC ACID" OR 

IMIDAZOLIDONE OR 

"METHYLMERCAPTONICOTINIC 

ACID" OR IMICIDE OR 

TOUCHSTONE OR "6-CHLORO-

NICOTINALDEHYDE" OR "6-

CHLORO-

NMETHYLNICOTINACIDAMIDE" 

OR "6-CHLORO-3-

PYRIDYLMETHYLETHYLENDIA

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

32970* 
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MINE" OR "6-

CHLORONICOTINIC ACID" OR 

IMISOL OR XINGBAI OR 

MONCEREN OR SEEDPLUS 

AND pd(1990-2014) 

S5 RN(135410-20-7 OR 190604-92-3 

OR 5326-23-8 OR 210880-92-5 

OR 1262776-24-8 OR 171103-04-

1 OR 165252-70-0 OR 5006-66-6 

OR 138261-41-3 OR 120-93-4 OR 

150824-47-8 OR 111988-49-9 OR 

676228-91-4 OR 153719-23-4 OR 

1294048-82-0) AND pd(1990-

2014) 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

10379 

Chemical Abstracts 

(CAS) Registry 

Numbers for 

neonicotinoid 

compounds. 

* 

S6 S1 OR S2 OR S3 OR S4 OR S5 

AND pd(1990-2014) 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

70636* 

Retrieves all 

neonicotinoid 

references 1990-2014 

S7 (BEE OR BEES OR 

BUMBLEBEE* OR "SOLITARY 

BEE*" OR APIS* OR APIDAE OR 

"APIS MELLIFERA" OR 

HONEYBEE* OR "HONEY BEE*" 

OR BOMBUS OR "BOMBUS 

TERRESTRIS" OR APOIDEA OR 

ANTHOPHILA OR HALICTIDAE 

OR "SWEAT BEE*" OR 

ACENTRON OR 

AGAPOSTEMON OR ANDRENA 

OR AUGOCHLORELLA OR 

AUGOCHLOROPSIS OR 

BOREOCOELIOXYS OR 

CERATINA OR COELIOXYS OR 

COLLETES OR COLLETIDAE OR 

DIALICTUS OR DIEUNOMIA OR 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

251856* 
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EOXENOGLOSSA OR 

EUMELISSODES OR 

EUTRICHARAEA OR EVYLAEUS 

OR FLORILEGUS OR 

HABROPODA OR HALICTIDAE 

OR HALICTUS OR 

LARANDRENA OR 

LASIOGLOSSUM OR 

LITOMEGACHILE OR 

MEGACHILE OR MELANDRENA 

OR MELANOSARUS OR 

MELANOSMIA OR MELISSODES 

OR ODONTALICTUS OR OSMIA 

OR PARAUGOCHLOROPSIS OR 

PYROBOMBUS OR SAYAPIS OR 

SCHONNHERRIA OR 

THORACOBOMBUS OR 

XENOGLOSSA OR XYLOCOPA 

OR XYLOCOPOIDES OR 

ZADONTOMERUS OR 

POLLINAT*) AND pd(1990-2014) 

S8 (S6 AND S7) NOT 

subt.exact("unclassified drug") 

AND pd(1990-2014) 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

809° 

All titles and accession 

numbers downloaded 

to spreadsheet 

S9 (S6 AND S7) NOT 

subt.exact("unclassified drug") 

AND pd(1990-2014) 

Accidentally duplicates previous 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

809° 

S10 (POLLEN OR NECTAR OR 

HONEYDEW* OR "HONEY 

DEW*" OR DEW OR 

GUTTATION* OR WAX* OR 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

425590* 
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"ROYAL JELLY" OR HIVEHONEY 

OR HONEY OR "ROYAL JELLY" 

OR PROPOLIS OR "HONEY 

COMB*" OR HONEYCOMB* OR 

BEESWAX OR "BROOD CELL*" 

OR "BEE BREAD*" OR 

BEEBREAD* OR "BEE 

PRODUCT*" OR "BEE MATRIX*" 

OR "BEE MATRICES" OR 

"HONEY CROP*" OR 

HONEYCROP* OR "HONEY 

STOMACH*" OR 

HONEYSTOMACH* OR "BROOD 

FEED" OR CORBICULA*) AND 

pd(1990-2014) 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

S11 S6 AND S10 AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

849° 

S12 S11 NOT S7 AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

307° 

All titles and accession 

numbers downloaded 

to spreadsheet 

S13 ((ENVIRONMENT* OR ECOLOG* 

OR SOIL* OR CLAY OR CLAYS 

OR GROUNDWATER* OR 

"RUNOFF*" OR "RUN-OFF" OR 

"STANDING WATER*" OR POND 

OR PONDS OR PUDDLE* OR 

"FIELD MARGIN*" OR DITCH* 

OR "TREATED FIELD*" OR 

"ADJACENT VEGETATION" OR 

"ADJACENT CROP*") NEAR/4 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

1286739* 
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(CONCENTRATION* OR 

EXPOSURE* OR FATE OR 

DEGRAD* OR PERSIST* OR 

ACCUMULAT* OR BIOACCUM* 

OR BIOAVAILAB* OR IMPACT* 

OR RISK* OR HAZARD* OR 

ROUTE* OR TRANSPORT* OR 

NONTARGET* OR 

"NONTARGET*")) AND pd(1990-

2014) 

S14 S6 AND S13 AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

1062° 

S16 (S14 NOT (S11 OR S12)) NOT 

subt.exact("human" OR "humans" 

OR "unclassified drug") -  it was 

noted that a considerable number 

of references dealt with 

implications to human health of 

pesticide exposure – this ‘NOT’ 

statement partly reduced these. 

AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

917° 

S17 S16 NOT human AGRICOLA,  AGRIS,  BIOSIS 

Previews®,  CAB ABSTRACTS,  

Embase®,  GEOBASE™,  MEDLINE®,  

NTIS: National Technical Information 

Service,  PASCAL,  ToxFile®,  

Zoological Record Plus 

839° 

All titles and accession 

numbers downloaded 

to spreadsheet 

* Duplicates are removed from your search, but included in your result count. 

° Duplicates are removed from your search and from your result count. 

 

Some databases had already been searched on the Web of Science host (see above) meaning that 

duplication between the two searches occurred. ProQuest Dialog’s deduplication option removes 

additional retrievals of the same item and it is also possible to specify the order in which items are 

presented from databases. 
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Used in combination these commands removed some of the items previously retrieved by the Web of 

Science search. However on checking it was evident that there was still considerable duplication 

between the Web of Science and ProQuest Searches. 

As the presence of a large number of duplicated references would result in substantial wasted effort 

when references are screened, an additional process was carried out - the 1955 items in the 3 

statements highlighted above were firstly downloaded to a spreadsheet as titles with their ProQuest 

Accession Numbers. Titles of the 7241 references previously retrieved from the Web of Science host 

(see above) were also downloaded from the EndNote database to the same spreadsheet, thus allowing 

identification and exclusion of the duplicate items retrieved by the ProQuest searching. The number of 

items items retrieved by the ProQuest searches alone was 966. 

Some additional duplicates within the ProQuest references were also identified and excluded, this 

further reduced the number, to 940.  

Using the ProQuest Accession Numbers it was then possible to download these 940 items from the 

ProQuest databases in ‘full’ format (i.e. with abstract and bibliographic details). These were loaded 

into the EndNote database.  

Thus a total of 8181 references, including abstracts and full bibliographic details, were downloaded 

and are now held in the EndNote database. A total of 784 duplicates were found within the EndNote 

database leaving 7397 references to be available for the first screening step 

2. Screening of titles and abstracts 

The 7397 references in the EndNote database were uploaded to DistillerSR for screening of titles and 

abstracts. After upload, a deduplication step within DistillerSR identified a further 133 duplicates 

which were quarantined. This left 7264 references available for the first screen. 

Each reference was screened by one senior and one junior reviewer. Two senior and two junior 

reviewers were used at this stage with references divided between the reviewers. Each reference was 

screened against the following questions (Table 1). 

Table 1:  Title/abstract screening form. 

1.  Does the study discuss at least one of the three neonicotinoids clothianidin, thiamethoxam or imidacloprid 

including pesticide mixtures, different formulations or metabolites? 

Yes (go to 2)  

No (excluded) - move to next reference  

Not known (e.g. unidentified neonicotinoid or insecticide) (go to 2)  

 

2.  Does the study contain any data on the (potential) exposure of bees to at least one of the three 

neonicotinoids (including pesticide mixtures, different formulations or metabolites) under consideration 

(e.g. pesticide concentration or residue in a bee, a bee product or bee-related matrix, substrate or product 

such as bee food or contact materials including soil, guttation fluid etc.)? 

Yes (go to 4)  

No (go to 3)  
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Not known (go to 4)  

 

3.  Does the study contain any information on effects (including synergistic effects) of at least one of the three 

neonicotinoids (including pesticide mixtures, different metabolites or metabolites) under consideration to 

any bee species (honeybee, bumblebee, solitary bee)? 

Yes (go to 4)  

No (excluded) - move to next reference  

Not known (go to 4)  

 

4.  Is the study a primary research study? 

Yes (included)  

No (excluded but check references - go to 5)  

Not known (included)  

 

5.  Check references? 

Yes 

 

Given the difficulty in determining whether papers may be useful based solely on the title/abstract 

(e.g. where these do not identify the test compound but state that it is a neonicotinoid or insecticide) 

we took a precautionary approach and included those that might potentially contain one of the three 

chemicals. We also set the exclusion criteria so that only references where both reviewers indicate 

exclusion have been excluded at the first step. This first screen identified 972 references for full text 

screening. During the course of screening a further 29 duplicates were identified and quarantined 

leaving 943 references for full text screening and 7235 references available in the DistllerSR database. 

 

3. Screening of full texts 

Following the screening of titles and abstracts the full text for as many of the 943 references as 

possible were obtained either from online sources available to Fera, internet search, Fera’s stocks of 

journals and books or by Inter Library Loans, initially from the British Library. If unavailable from the 

British Library, the requests were sent to other libraries known to the Fera Information Centre as 

potential suppliers. Two senior and three junior reviewers were used at this stage. References were 

screened using the following set of questions (Table 2). 

Table 2:  Full text screening form. 

1.  Was the study published on or after January 1990? 

Yes (go to 2)  

No (excluded - go to 9)  

Not known (go to 2)  
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2.  Is the study written in English? (If not, which language?) 

Yes (go to 3)  

No (enter language if known) (go to 3)  
 

 

3.  Does the study discuss at least one of the three neonicotinoids clothianidin, thiamethoxam or imidacloprid 

including pesticide mixtures, different formulations or metabolites. 

Yes (go to 4)  

No (excluded - go to 9)  

 

4.  Does the study contain any data on the (potential) exposure of bees to at least one of the three 

neonicotinoids (including pesticide mixtures, different formulations or metabolites) under consideration 

(pesticide concentration or residue in a bee, a bee product or bee-related matrix, substrate or product e.g. 

axil, bee, beebread, beeswax, brood food, dew, dust, flower, granule, guttation fluid, honey, honeycomb, 

honeydew, leaves, nectar, pollen, powder, propolis, royal jelly, run-off, seeds, soil, standing water, surface 

water, talc, water, wax)? 

Yes (go to 5)  

No (go to 5)  

 

5.  Does the study contain any information on effects (including synergistic effects) of at least one of the three 

neonicotinoids (including pesticide mixtures, different metabolites or metabolites) under consideration to 

any bee species (honeybee, bumblebee, solitary bee)? 

Yes (go to 6)  

No (go to 6)  

 

6.  Please indicate the type of data included in the reference 

Exposure/residue data only (go to 7)  

Effects data only (go to 7)  

Both exposure and effects data (go to 7)  

Neither type of data (excluded - go to 9)  

 

7.  Is the study a primary research study? 

Yes (include)  

No (excluded but check references - go to 8)  

 

8.  Does the paper contain potentially useful references relating to the two research questions? 

Yes (go to 9)  

No (go to 9)  
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9.  Reason(s) for exclusion (please indicate reasons for exclusion that apply or other reasons as 

necessary e.g. ‘Study not within the scope of this project due to…’) 

Study was published before January 1990.  

Pesticides used do not include one of the three neonicotinoids of concern 

        (clothianidin, imidacloprid, thiamethoxam or their metabolites).  

Study does not contain residue data.  

Matrix analysed is not bee related.  

Study concerns non-bee species.  

Study does not contain data on effects of exposure.  

Not a primary research study.  

Study contains modelled rather than empirical data.  

Other 1  
 

Other 2  
 

Other 3  
 

 

4. Full text screening conflicts 

Following screening 67 inclusion/exclusion conflicts were identified between the senior and junior 

reviewers. These were discussed in face to face meetings between the reviewers involved in screening 

each reference, referring to the original material where necessary to come to an agreed position. It was 

not necessary to involve a third reviewer for any of these decisions. Following these discussions the 

screening forms in distiller were altered and resubmitted as necessary by the original author to reflect 

the agreed position. This meant that all conflicted references were then automatically assigned to 

either the included or excluded state. 

5. Data extraction 

Three forms in DistillerSR were used at this stage with one at each level of a) Exposure data, b) 

Effects data, and c) Quality assessment (shown in Appendices A to C respectively). Firstly the 

exposure data form was completed where data was available. If the data presented could not be 

summarised on one form (e.g. multiple matrices or compounds) extra forms were completed until all 

of the data had been captured. If no exposure data was available this was recorded on the first form 

and the reference then became available to be considered at the next level, effects data. Again as many 

forms as necessary were completed before this level was left. If the reference contained effects data 

(e.g. contained exposure data only) this was recorded on the first form and then the reference was 

available for the next level, quality assessment. 

Once data extraction was complete, the data was output to spreadsheets and summary Tables for the 

final report. 
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6. Hand searching of reference lists 

Hand searching was limited to searching the reference lists of excluded papers at each screening level 

identified by two reviewers as containing potentially relevant references. In addition, key included 

papers (identified as those with 50 or more citations as recorded in the EndNote database for ELS1) 

were also checked for relevant references. Any references identified as potentially relevant based on 

the criteria used in the title screening step were checked against the EndNote data base to determine 

whether or not they had already been screened. Only new references were listed.  

7. Secondary electronic literature search (ELS2) 

A secondary literature search was conducted towards the end of the project to capture as many papers 

added to the databases during the course of the project as possible. This followed the methods used in 

the primary search (ELS1) and details of the search and numbers of references found are described in 

the Results (Section 11). 
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RESULTS 

The results of the literature review to data are outlined below. 

8. Summary of the ELS 

The numbers of references found in the ELS, uploaded to DistillerSR and included/excluded at each 

screening stage are shown in Table 3. 
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Table 3:  Summary of the ELS. 

Stage No. of references Actions 

WoS search 7241 Full references downloaded from WoS search 

ProQuest search 

1955 Basic records downloaded from ProQuest search 

989 Basic records found to duplicate those in the WoS search following hand checking against WoS list 

966 Basic records from ProQuest remaining after comparison with WoS list 

26 Basic records found to be duplicated within the ProQuest items 

940 Full references downloaded from ProQuest search 

EndNote 
8181 Full references downloaded to EndNote (7241 WoS + 940 ProQuest) 

784 Duplicates were found within the End Note database 

Distiller upload 
7397 References uploaded to DistillerSR 

133 Further duplicates found within these items and moved to quarantine 

Screen 1 (Titles/Abstracts) 

  7264
a
 References were included for title/abstract screening 

972 References were included by at least one reviewer 

29 Further duplicates found within these items and moved to quarantine 

Screen 2 (Full texts) 

 943
b
 References were therefore included for full text screening  

44 Full texts had not been obtained for review at the time of the final report 

 899
c
 Full texts screened 

361
d
 References included by two reviewers following resolution of conflicts 

538 References excluded by two reviewers following resolution of conflicts 

2 Further duplicates found within the included items and moved to quarantine 
a
 7233 currently in Distiller due to the 31 (29+2) duplicates found during screening and quarantined. 

b  
941 currently in Distiller due to the 2 duplicates found during data extraction and quarantined. 

c  
897 currently in Distiller due to the 2 duplicates found during data extraction and quarantined. 

d
 359 currently in Distiller due to the 2 duplicates found during data extraction and quarantined. 
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9. Results of full text screening 

9.1. Resolution of include/exclude conflicts 

All 67 conflicts were discussed between the original reviewers at face to face meetings and an agreed 

decision made. The original screening decisions and the agreed decisions are shown in Appendix D. 

Following this process 28 of these references were included and 39 excluded. 

9.2. Included references 

Of the 899 references obtained and screened. 361 references were included and 538 excluded. During 

data extraction references 7384 and 7520 were found to be replicates of 1277 and 2159 respectively 

leaving 359. These are shown in Appendix E along with the type of data they contain. This shows that 

180 references appear to contain exposure data and 201 effects data. Also, 22 of the references have 

been identified as containing both types of data. During data extraction two papers, 1848 and 5732 

(both exposure data) were identified as actually containing secondary data (reviews). This left 178 

references for exposure data extraction. 

9.3. Excluded references 

The 538 references that were excluded by two reviewers are identified by Reference ID in Appendix F 

along with the reasons for exclusion indicated by each reviewer. Responses to form questions leading 

to exclusion are presented separately from other reasons that were identified in the final question. Full 

bibliographic details for these references are provided in Appendix G. 

9.4. Unobtained references 

At the time of the project, 44 full texts had not been obtained either though inter-library loan requests 

(including World Wide search) or the resources available to EFSA. These are listed in Appendix H. 

We were therefor unable to screen these items for potentially useful information. 

10. Hand searching of reference lists 

Four checks for potentially relevant references not identified in ELS1 were conducted as follows: 

Title/abstract screen (Check 1) – The 16 excluded references identified by both reviewers as 

potentially containing relevant references were: 

605, 617, 633, 684, 709, 714, 729, 730, 731, 771, 829, 916, 1106, 1447, 5166, 5480 

Full text screen (Check 2) - The 36 excluded references identified by both reviewers as potentially 

containing relevant references were; 40, 490, 495, 551, 589, 677, 774, 775, 787, 849, 906, 909, 910, 

1042, 1048, 1078, 1079, 1113, 1135, 1165, 1166, 1167, 1168, 1540, 1595, 1652, 1920, 1929, 2061, 

2097, 3728, 7243, 7311, 7375, 7463 and 8129. 

Key included papers (Check 3)– The 26 key (50 or more citations) included papers checked were: 

233, 263, 397, 833, 834, 1130, 1133, 1236, 1264, 1314, 1358, 1653, 1708, 1801, 1827, 1836, 1845, 

1938, 1954, 2045, 2095, 2096, 2112, 2118, 2139, 2199. 

In addition, the two references identified as reviews during data extraction (1848 and 5732) were also 

checked for potentially useful references (Check 4). 

A further 121 potentially useful references were identified and these are listed in Appendix I 
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11. Secondary electronic literature search (ELS2) 

Details of the secondary literature search are given below along with the numbers of references 

identified. 

11.1. Web of Science host 

Searches were carried on the Web of Science host on 12
th
 October 2014. As before the databases used 

were: 

 Web of Science
TM

 Core Collection 

 BIOSIS Citation Index
SM

 

 CABI: CAB Abstracts® and Global Health® 

 Current Contents Connect® 

 FSTA® - the food science resource 

 MEDLINE® 

 SciELO Citation Index 

 Zoological Record® 

 

The search logic used were as before, and are given below. Note approximate numbers of items 

retrieved by each search statement; numbers are approximate due to the presence of records duplicated 

across the 8 databases shown above. Web of Science does have an automatic de-duplication algorithm, 

but this only runs fully on sets of 5000 or fewer items. 

Bees and neonicotinoids 

(note that the search steps ‘Refined by: PUBLICATION YEARS’ were included to sub-divide set #7  - 

5981 items – to smaller sets which would allow full deduplication). 

 

set RETRIEVED Search statement 

   

# 11 147 ( #6 AND #5 )  downloaded 12
th

 October 2014 

  Refined by: PUBLICATION YEARS: ( 2014 ) 

# 10 669 #6 AND #5 

  Refined by: PUBLICATION YEARS: ( 2012 OR 2013 OR 2014 OR 2011 

) 

# 9 1,122 #6 AND #5 

  Refined by: PUBLICATION YEARS: ( 2003 OR 2002 OR 2007 OR 2005 

OR 2010 OR 2001 OR 2009 OR 2004 OR 2006 OR 2008 ) 

# 8 529 #6 AND #5 

  Refined by: PUBLICATION YEARS: ( 1995 OR 2000 OR 1993 OR 1998 

OR 1994 OR 1996 OR 1991 OR 1999 OR 1992 OR 1997 OR 1990 ) 

# 7 Approximately 

5981 

#6 AND #5 

# 6 Approximately 

191443 

TOPIC: (BEE OR BEES OR BUMBLEBEE* OR “SOLITARY BEE*” 

OR APIS* OR APIDAE OR “APIS MELLIFERA” OR HONEYBEE* OR 

“HONEY BEE*” OR BOMBUS OR “BOMBUS TERRESTRIS” OR 

APOIDEA OR ANTHOPHILA OR HALICTIDAE OR “SWEAT BEE*” 

OR ACENTRON OR AGAPOSTEMON OR ANDRENA OR 

AUGOCHLORELLA OR AUGOCHLOROPSIS OR 

BOREOCOELIOXYS OR CERATINA OR COELIOXYS OR 
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COLLETES OR COLLETIDAE OR DIALICTUS OR DIEUNOMIA OR 

EOXENOGLOSSA OR EUMELISSODES OR EUTRICHARAEA OR 

EVYLAEUS OR FLORILEGUS OR HABROPODA OR HALICTIDAE 

OR HALICTUS OR LARANDRENA OR LASIOGLOSSUM OR 

LITOMEGACHILE OR MEGACHILE OR MELANDRENA OR 

MELANOSARUS OR MELANOSMIA OR MELISSODES OR 

ODONTALICTUS OR OSMIA OR PARAUGOCHLOROPSIS OR 

PYROBOMBUS OR SAYAPIS OR SCHONNHERRIA OR 

THORACOBOMBUS OR XENOGLOSSA OR XYLOCOPA OR 

XYLOCOPOIDES OR ZADONTOMERUS OR POLLINATOR* OR 

FORAGER*) 

# 5 Approximately 

996227 

#4 OR #3 OR #2 OR #1 

# 4 Approximately 

26487 

TOPIC: (IMIDACLOPRID OR CONFIDOR* OR HOMBRE OR ZORRO 

OR CONGUARD OR GAUCHO OR HACHIKUSAN OR CHEMIDA OR 

KOHINOR OR MALLET OR NUPRID OR OPTROL OR PROTHOR OR 

PROVADO OR TURFTHOR OR XYTECT OR “MARATHON 

AMPARO” OR “CHLORONICOTINIC ACID” OR 

HYDROXYNICOTINIC OR “6-HYDROXYNICOTINIC ACID” OR 

IMIDAZOLIDONE OR “METHYLMERCAPTONICOTINIC ACID” OR 

IMICIDE OR TOUCHSTONE OR “6-CHLORO-NICOTINALDEHYDE” 

OR “6-CHLORO-N-METHYLNICOTINACIDAMIDE” OR “6-

CHLORO-3-PYRIDYL-METHYLETHYLENDIAMINE” OR “6-

CHLORONICOTINIC ACID” OR IMISOL OR XINGBAI OR 

MONCEREN OR SEEDPLUS) 

# 3 Approximately 

677840 

TOPIC: (CLOTHIANIDIN OR “1-METHYL-3-NITROGUANIDINE” OR 

METHYLGUANIDINE OR “N-(2-CHLOROTHIAZOL-5-YLMETHYL)-

N-NITROGUANIDINE” OR “2-(METHYLTHIO)THIAZOLE-5-

CARBOXYLIC ACID” OR ACCELERON OR ARENA OR BELAY OR 

CELERO OR CLUTCH OR NIPSIT OR INSIDE OR PONCHO OR 

VOTIVO OR “PROSPER FX” OR “SHRUB PROTECT” OR 

PESTANAL OR DANTOP OR SANTANA) 

# 2 Approximately 

296423 

TOPIC: (THIAMETHOXAM OR THIANICOTINYL OR “N-(2-

CHLOROTHIAZOL-5-YLMETHYL)-N-NITROGUANIDINE” OR 

NITROGUANIDINE OR IMIDAZOLIDONE OR “3-(2-CHLORO-1,3-

THIAZOL-5-YLMETHYL)-1,3,5-OXADIAZINAN-4-

YLIDENE(NITRO)AMINE” OR “2-IMIDAZOLIDONE” OR 

“CHLORONICOTINIC ACID” OR “6-HYDROXYNICOTINIC ACID” 

OR “HYDROXYNICOTINIC ACID” OR 

“METHYLMERCAPTONICOTINIC ACID” OR CONQUEST OR 

VIGOR OR “HELIX XTRA” OR CRUISER OR PLATINUM OR 

AVICTA OR A9700B OR CGA322704 OR ACTARA OR “CELEST 

TOP") 

# 1 Approximately 

8848 

TOPIC: (NEONICOTIN* OR “NEURO-ACTIVE INSECTICID*” OR 

“NEUROACTIVE INSECTICID*” OR “SYSTEMIC INSECTICID*” OR 

“CHLORONICOTINYL NITROGUANIDINE*”) 

 

The ‘exposure routes’ searching was similarly updated: 

 

set RETRIEVED Search statement 

# 13 159 #8 AND #5 

Refined by: PUBLICATION YEARS: ( 2014 )   downloaded 12th 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively 

by the author(s) in the context of a contract between the European Food Safety Authority and the author(s), awarded following a tender 

procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be 
considered as an output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the 

issues addressed and the conclusions reached in the present document, without prejudice to the rights of the authors. 

 

25 

October 2014 

# 12 839 #8 AND #5 

Refined by: PUBLICATION YEARS: ( 2013 OR 2012 OR 2011 OR 

2014 ) 

# 11 1,823 #8 AND #5 

Refined by: PUBLICATION YEARS: ( 2007 OR 2000 OR 1994 OR 

2006 OR 2002 OR 1995 OR 2010 OR 2005 OR 1999 OR 1993 OR 

2008 OR 2004 OR 1998 OR 1992 OR 2003 OR 1997 OR 1991 OR 

2001 OR 1996 OR 1990 OR 2009 ) 

# 10 127 #6 AND #5 

Refined by: PUBLICATION YEARS: ( 2014 )  downloaded 12
th
 

October 2014 

# 9 Approximately 

5,416 

#8 AND #5 

# 8 Approximately 

978,324 

TOPIC: (((ENVIRONMENT* OR ECOLOG* OR SOIL* OR CLAY 

OR CLAYS OR GROUNDWATER* OR "RUNOFF*" OR "RUN-

OFF" OR "STANDING WATER*" OR POND OR PONDS OR 

PUDDLE* OR "FIELD MARGIN*" OR DITCH* OR "TREATED 

FIELD*" OR "ADJACENT VEGETATION" OR "ADJACENT 

CROP*") NEAR/4 (CONCENTRATION* OR EXPOSURE* OR 

FATE OR DEGRAD* OR PERSIST* OR ACCUMULAT* OR 

BIOACCUM* OR BIOAVAILAB* OR IMPACT* OR RISK* OR 

HAZARD* OR ROUTE* OR TRANSPORT* OR NONTARGET* 

OR "NONTARGET*")) NOT TOPIC: (PLATINUM* OR BEE OR 

BEES OR HONEYBEE* OR "HONEY BEE*" OR "APIS 

MELLIFERA")) 

# 7 2,493 #6 AND #5 

# 6 Approximately 

494894 

TOPIC: (((POLLEN OR NECTAR OR HONEYDEW* OR “HONEY 

DEW*” OR DEW* OR GUTTATION* OR WAX* OR “ROYAL 

JELLY” OR “HIVE HONEY” OR HIVEHONEY OR HONEY OR 

“ROYAL JELLY” OR PROPOLIS OR “HONEY COMB*” OR 

HONEYCOMB* OR BEESWAX OR “BROOD CELL*” OR “BEE 

BREAD*” OR BEEBREAD* OR “BEE PRODUCT*” OR “BEE 

MATRIX*” OR “BEE MATRICES” OR “HONEY CROP*” OR 

HONEYCROP* OR “HONEY STOMACH*” OR 

HONEYSTOMACH* OR “BROOD FEED” OR CORBICULA*) 

NOT TOPIC: (HONEYBEE* OR "HONEY BEE*" OR "APIS 

MELLIFERA"))) 

# 5 Approximately 

414542 

#4 OR #3 OR #2 OR #1 

# 4 Approximately 

26487 

TOPIC: ((IMIDACLOPRID OR CONFIDOR* OR HOMBRE OR 

ZORRO OR CONGUARD OR GAUCHO OR HACHIKUSAN OR 

CHEMIDA OR KOHINOR OR MALLET OR NUPRID OR 

OPTROL OR PROTHOR OR PROVADO OR TURFTHOR OR 

XYTECT OR “MARATHON AMPARO” OR 

“CHLORONICOTINIC ACID” OR HYDROXYNICOTINIC OR “6-

HYDROXYNICOTINIC ACID” OR IMIDAZOLIDONE OR 

“METHYLMERCAPTONICOTINIC ACID” OR IMICIDE OR 

TOUCHSTONE OR “6-CHLORO-NICOTINALDEHYDE” OR “6-

CHLORO-NMETHYLNICOTINACIDAMIDE” OR “6-CHLORO-3-

PYRIDYLMETHYLETHYLENDIAMINE” OR “6-

CHLORONICOTINIC ACID” OR IMISOL OR XINGBAI OR 
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MONCEREN OR SEEDPLUS)) 

# 3 Approximately 

93528 

TOPIC: ((CLOTHIANIDIN OR “1-METHYL-3-

NITROGUANIDINE” OR METHYLGUANIDINE OR “N-(2-

CHLOROTHIAZOL-5-YLMETHYL)-NNITROGUANIDINE” OR 

“2-(METHYLTHIO)THIAZOLE-5-CARBOXYLIC ACID” OR 

“ACCELERON” OR “ARENA” OR BELAY OR CELERO OR 

CLUTCH OR NIPSIT OR PONCHO OR VOTIVO OR “PROSPER 

FX” OR “SHRUB PROTECT” OR PESTANAL OR DANTOP OR 

SANTANA)) 

# 2 Approximately 

296168 

TOPIC: ((THIAMETHOXAM OR THIANICOTINYL OR “N-(2-

CHLOROTHIAZOL- 5-YLMETHYL)-N-NITROGUANIDINE” OR 

NITROGUANIDINE OR IMIDAZOLIDONE OR “3-(2-CHLORO-

1,3-THIAZOL-5-YLMETHYL)-1,3,5-OXADIAZINAN-4- 

YLIDENE(NITRO)AMINE” OR “2-IMIDAZOLIDONE” OR 

“CHLORONICOTINIC ACID” OR “6-HYDROXYNICOTINIC 

ACID” OR “HYDROXYNICOTINIC ACID” OR 

“METHYLMERCAPTONICOTINIC ACID” OR CONQUEST OR 

VIGOR OR “HELIX XTRA” OR “CRUISER” OR “PLATINUM” 

OR AVICTA OR A9700B OR CGA322704 OR ACTARA OR 

“CELEST TOP")) 

# 1 Approximately 

8848 

TOPIC: ((NEONICOTIN* OR “NEURO-ACTIVE INSECTICID*” 

OR “NEUROACTIVE INSECTICID*” OR “SYSTEMIC 

INSECTICID*” OR “CHLORONICOTINYL 

NITROGUANIDINE*”)) 

 

One problem encountered was that when using the multi-database search mode it is not possible to 

precisely on dates for records added to the database. 

Thus to update the search without omission, it was necessary to download all records dated ‘year 

2014’, i.e. 433 records in total. 

It was accepted that these records will overlap to a considerable extent the records downloaded by the 

previous searching in June 2014. 

 

11.2. ProQuest Dialog host 

As before the 11 databases searched were: 

 AGRICOLA 

 AGRIS 

 BIOSIS Previews® 

 CAB ABSTRACTS 

 Embase® 

 GEOBASE™ 

 MEDLINE® 

 NTIS: National Technical Information Service 

 PASCAL 

 ToxFile® 

 Zoological Record Plus 

 

Searching was carried on 15
th
 October 2014 
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Fortunately the ProQuest Dialog host allows searching of specific dates. The previous searching had 

been carried out in June 2014, but it was decided to download all retrieved items added to the 

databases from May 2014 to provide a small safety factor. 

This would result in some duplication with the previous search, but as the total number of records 

downloaded was only 67, it was felt that this could be accepted. 

The search logic was as follows: 

Set# Searched for Results 

S1 NEONICOTIN* OR (NEURO-ACTIVE NEAR/2 

INSECTICID*) OR (NEUROACTIVE NEAR/2 

INSECTICID*) OR (SYSTEMIC NEAR/2 INSECTICID*) 

OR (CHLORONICOTINYL NEAR/2 NITROGUANIDINE*) 

AND pd(1990-2014) AND pd(1990-2014) 

14412* 

S2 THIAMETHOXAM OR THIANICOTINYL OR "N-(2-

CHLOROTHIAZOL-5-YLMETHYL)-N-

NITROGUANIDINE" OR NITROGUANIDINE OR 

IMIDAZOLIDONE OR "3-(2-CHLORO-1,3-THIAZOL-5-

YLMETHYL)-1,3,5-OXADIAZINAN-4-

YLIDENE(NITRO)AMINE" OR "2-IMIDAZOLIDONE" OR 

"CHLORONICOTINIC ACID" OR "6-

HYDROXYNICOTINIC ACID" OR "HYDROXYNICOTINIC 

ACID" OR "METHYLMERCAPTONICOTINIC ACID" OR 

"HELIX XTRA" OR AVICTA OR A9700B OR CGA322704 

OR ACTARA OR "CELEST TOP" AND pd(1990-2014) 

AND pd(1990-2014) 

6365* 

S3 CLOTHIANIDIN OR "1-METHYL-3-NITROGUANIDINE" 

OR METHYLGUANIDINE OR "N-(2-CHLOROTHIAZOL-

5-YLMETHYL)-NNITROGUANIDINE" OR "2-

(METHYLTHIO)THIAZOLE 5-CARBOXYLIC ACID" OR 

"ACCELERON" OR BELAY OR CELERO OR NIPSIT OR 

VOTIVO OR "PROSPER FX" OR "SHRUB PROTECT" 

OR PESTANAL OR DANTOP OR SANTANA AND 

pd(1990-2014) AND pd(1990-2014) 

33219* 

S4 IMIDACLOPRID OR CONFIDOR* OR ZORRO OR 

CONGUARD OR HACHIKUSAN OR CHEMIDA OR 

KOHINOR OR MALLET OR NUPRID OR OPTROL OR 

PROTHOR OR PROVADO OR TURFTHOR OR 

XYTECT OR "MARATHON AMPARO" OR 

33875* 
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"CHLORONICOTINIC ACID" OR HYDROXYNICOTINIC 

OR "6-HYDROXYNICOTINIC ACID" OR 

IMIDAZOLIDONE OR "METHYLMERCAPTONICOTINIC 

ACID" OR IMICIDE OR TOUCHSTONE OR "6-CHLORO-

NICOTINALDEHYDE" OR "6-CHLORO-

NMETHYLNICOTINACIDAMIDE" OR "6-CHLORO-3-

PYRIDYLMETHYLETHYLENDIAMINE" OR "6-

CHLORONICOTINIC ACID" OR IMISOL OR XINGBAI 

OR MONCEREN OR SEEDPLUS AND pd(1990-2014) 

AND pd(1990-2014) 

S5 RN(135410-20-7 OR 190604-92-3 OR 5326-23-8 OR 

210880-92-5 OR 1262776-24-8 OR 171103-04-1 OR 

165252-70-0 OR 5006-66-6 OR 138261-41-3 OR 120-93-

4 OR 150824-47-8 OR 111988-49-9 OR 676228-91-4 OR 

153719-23-4 OR 1294048-82-0) AND pd(1990-2014) 

AND pd(1990-2014) 

10739* 

S6 S1 OR S2 OR S3 OR S4 OR S5 AND pd(1990-2014) 

AND pd(1990-2014) 

73117* 

S7 (BEE OR BEES OR BUMBLEBEE* OR "SOLITARY 

BEE*" OR APIS* OR APIDAE OR "APIS MELLIFERA" 

OR HONEYBEE* OR "HONEY BEE*" OR BOMBUS OR 

"BOMBUS TERRESTRIS" OR APOIDEA OR 

ANTHOPHILA OR HALICTIDAE OR "SWEAT BEE*" OR 

ACENTRON OR AGAPOSTEMON OR ANDRENA OR 

AUGOCHLORELLA OR AUGOCHLOROPSIS OR 

BOREOCOELIOXYS OR CERATINA OR COELIOXYS 

OR COLLETES OR COLLETIDAE OR DIALICTUS OR 

DIEUNOMIA OR EOXENOGLOSSA OR 

EUMELISSODES OR EUTRICHARAEA OR EVYLAEUS 

OR FLORILEGUS OR HABROPODA OR HALICTIDAE 

OR HALICTUS OR LARANDRENA OR 

LASIOGLOSSUM OR LITOMEGACHILE OR 

MEGACHILE OR MELANDRENA OR MELANOSARUS 

OR MELANOSMIA OR MELISSODES OR 

ODONTALICTUS OR OSMIA OR 

PARAUGOCHLOROPSIS OR PYROBOMBUS OR 

SAYAPIS OR SCHONNHERRIA OR 

259013* 
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THORACOBOMBUS OR XENOGLOSSA OR 

XYLOCOPA OR XYLOCOPOIDES OR 

ZADONTOMERUS OR POLLINAT*) AND pd(1990-2014) 

AND pd(1990-2014) 

S8 (S6 AND S7) NOT subt.exact("unclassified drug") AND 

pd(1990-2014) AND pd(1990-2014) 

854° 

S9 (POLLEN OR NECTAR OR HONEYDEW* OR "HONEY 

DEW*" OR DEW OR GUTTATION* OR WAX* OR 

"ROYAL JELLY" OR HIVEHONEY OR HONEY OR 

"ROYAL JELLY" OR PROPOLIS OR "HONEY COMB*" 

OR HONEYCOMB* OR BEESWAX OR "BROOD CELL*" 

OR "BEE BREAD*" OR BEEBREAD* OR "BEE 

PRODUCT*" OR "BEE MATRIX*" OR "BEE MATRICES" 

OR "HONEY CROP*" OR HONEYCROP* OR "HONEY 

STOMACH*" OR HONEYSTOMACH* OR "BROOD 

FEED" OR CORBICULA*) AND pd(1990-2014) AND 

pd(1990-2014) 

436674* 

S10 S6 AND S9 882° 

S11 S10 NOT S7 314° 

S12 ((ENVIRONMENT* OR ECOLOG* OR SOIL* OR CLAY 

OR CLAYS OR GROUNDWATER* OR "RUNOFF*" OR 

"RUN-OFF" OR "STANDING WATER*" OR POND OR 

PONDS OR PUDDLE* OR "FIELD MARGIN*" OR 

DITCH* OR "TREATED FIELD*" OR "ADJACENT 

VEGETATION" OR "ADJACENT CROP*") NEAR/4 

(CONCENTRATION* OR EXPOSURE* OR FATE OR 

DEGRAD* OR PERSIST* OR ACCUMULAT* OR 

BIOACCUM* OR BIOAVAILAB* OR IMPACT* OR RISK* 

OR HAZARD* OR ROUTE* OR TRANSPORT* OR 

NONTARGET* OR "NONTARGET*")) AND pd(1990-

2014) AND pd(1990-2014) 

1327458* 

S13 S6 AND S12 1119° 

S14 (S13 NOT (S10 OR S11)) NOT subt.exact("human" OR 

"humans" OR "unclassified drug") 

965° 

S15 S14 NOT human 882° 
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S16 (S8 OR S11 OR S15) 2010° 

S17 (S8 OR S11 OR S15) AND pd(20140501-20141101) Items downloaded in this 

update = 67° 

 

11.3. Summary of ELS2 

A total of 500 references were downloaded to a separate EndNote file and checked for duplicates 

within the output and with the output from the previous search. 115 duplicates were found within the 

results and 197 references were also found in the primary search. The 188 remaining references that 

were new to the project are listed in Appendix J. 

12. Summary of exposure/residue data found in ELS1 

The extracted exposure data is summarised in Appendix K. the data identified is summarised in Table 

4 which indicates the compounds and matrices discussed in each of the references and the number of 

references containing each type of information. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

31 

 

Table 4:  Summary exposure data. 
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13. Summary of effects/endpoint data found in ELS1 

A wide range of endpoints were found in the effects data relating to the three compounds ranging from 

in vitro studies of antennal lobes to acute LD50 and LC50 studies up to effects on colonies in real field 

exposures. The full range of data found is summarised in Appendix L.  
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APPENDICES 

Appendix A.  Exposure data extraction form (Question 1) 

Table 5:  Exposure data extraction form. 

1.  Does the study contain any data on the (potential) exposure of bees to at least one of the three 

neonicotinoids (including pesticide mixtures, different formulations or metabolites) under consideration 

(pesticide concentration or residue in a bee, a bee product or bee-related matrix, substrate or product e.g. 

axil, bee, beebread, beeswax, brood food, dew, dust, flower, granule, guttation fluid, honey, honeycomb, 

honeydew, leaves, nectar, pollen, powder, propolis, royal jelly, run-off, seeds, soil, standing water, surface 

water, talc, water, wax)? 

Yes - complete at least this form and any others necessary to capture all of the data  

No - submit form and move to effects data  

2.  First author (Last name only) 

 
3.  Publication year 

 
4.  Title 

 
5.  Author affiliation(s) (institute, country) 

 
6.  Type of publication 

journal paper  

journal abstract  

meeting paper  

meeting abstract  

report  

unpublished report  

other  
 

n/a   

  

7.  Language 

English  

German  

Spanish  
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Russian  

Portuguese  

Dutch  

French  

Chinese  

Japanese  

Italian  

Other  

n/a  

  

8.  Study type (e.g. copy paste paragraph from study if relevant for clarification) 

Field  
 

Greenhouse  
 

Lab  
 

Semi-field  
 

Other  
 

n/a  
 

lab/field  
 

semi-field/field  
 

  

9.  Study design (e.g. copy paste paragraph from study if relevant for clarification) 

 
10.  CAS number (e.g. copy paste paragraph from study if relevant for clarification) 

105827-78-9  
 

138261-41-3  
 

153719-23-4  
 

205510-53-8  
 

210880-92-5  
 

Other  
 

n/a  
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unknown (e.g. field study)  
 

  

11.  Pesticide name (e.g. copy paste paragraph from study if relevant for clarification) 

Clothianidin  
 

Imidacloprid  
 

Thiamethoxam  
 

Clothianidin metabolite  
 

Imidacloprid metabolite  
 

Thiamethoxam metabolite  
 

Pesticide mixture  
 

Other  
 

n/a  
 

  

12.  Grade (e.g. copy paste paragraph from study if relevant for clarification) 

Technical  
 

Analytical  
 

‘Pure’  
 

Formulation  
 

Not reported  
 

Other  
 

n/a  
 

unknown (e.g. field study)  
 

  

13.  
% active ingredient (a.i.) (provide value if given and e.g. copy paste paragraph from study if relevant for 

clarification) 

 

14.  

Formulation (trade name) 

(e.g. copy paste paragraph from study if relevant for clarification) 

Acceleron  
 

Actara  
 

Conguard  
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Conquest  
 

Cruiser  
 

Gaucho  
 

Helix  
 

Imicide  
 

Kohinor  
 

Poncho  
 

Provado  
 

Santana  
 

Vigor  
 

Other  
 

n/a  
 

unknown (e.g. field study)  
 

  

15.  Mixture (e.g. additional or other substances) 

 
16.  Type of application or treatment 

Aerial  
 

Dust  
 

Foliar  
 

Granule  
 

Seed  
 

Soil  
 

Spray  
 

Stem  
 

Trunk  
 

Concentrate  
 

Granular  
 

Liquid  
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Powder  
 

Other  
 

n/a  
 

unknown (e.g. field study)  
 

  

17.  

Application rate 

(provide value in textbox if known) 

 
18.  Application rate (unit) 

mg/kg  
 

µg/kg  
 

µg/g  
 

ng/g  
 

ppm  
 

ppb  
 

kg a.i./ha  
 

g a.i./ha  
 

l/ha  
 

mg/seed  
 

Other  
 

n/a  
 

  

19.  Frequency of application (#) 

1  
 

2  
 

3  
 

4  
 

5  
 

Other  
 

n/a  
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unknown (e.g. field study)   

  

20.  Treated crop/plant 

Chestnut  
 

Cotton  
 

Corn  
 

Dandelion  
 

Maize  
 

Oil-seed rape  
 

Sugar beet  
 

Sunflower  
 

Weed  
 

Wheat  
 

Other  
 

n/a  
 

unknown  
 

  

21.  Season (specify treatment/application or exposure took place) 

Spring  
 

Summer  
 

Autumn  
 

Winter  
 

more than 1 season  
 

other  
 

n/a  
 

unknown  
 

  

22.  Beginn of study (month, year) (year study was performed in, NOT year of publication) 

 
23.  End of study (month, year) (year study was performed in, NOT year of publication) 

 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively 

by the author(s) in the context of a contract between the European Food Safety Authority and the author(s), awarded following a tender 

procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be 
considered as an output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the 

issues addressed and the conclusions reached in the present document, without prejudice to the rights of the authors. 

 

46 

24.  Location (city, region, country; if available geo referencing data) 

 
25.  Weather (e.g. temperature, wind, rain) 

 
26.  Climate (e.g. humid subtropical, mediterranean, humid continental, arid) 

tropical  
 

mediterranean  
 

subtropical  
 

arid  
 

humid  
 

continental  
 

temperate  
 

mountain  
 

other  
 

n/a  
 

unknown  
 

  

27.  Guideline used (e.g. OECD) 

Yes  
 

No  
 

Other  
 

n/a  
 

  

28.  Timing/sampling (how, when, how often) 

 
29.  Sample collection (e.g. pollen traps) 

 
30.  Sample collectors (e.g. bee keepers, bee inspectors, researchers) 

 
31.  Location of sample analysis (institute, laboratory etc.) 

 
32.  Sample preparation prior to analysis 
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33.  Analytical approach, chemical analysis (add text as appropriate) 

LC  
 

GC  
 

LC-MS  
 

GC-MS  
 

HPLC  
 

LC-MS-MS  
 

GC-MS-MS  
 

MS-MS  
 

other  
 

n/a  
 

  

34.  Analysis of metabolites 

 

35.  LOD (give value for repsective compound) 

 
36.  LOD (unit) 

ug/L  
 

ug/g  
 

ug/kg  
 

mg/kg  
 

mg/L  
 

ppt  
 

ppm  
 

other  
 

n/a  
 

  

37.  LOQ (give value for respective compound) 

 
38.  LOQ (unit) 

ug/L  
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ug/g  
 

ug/kg  
 

mg/kg  
 

mg/L  
 

ppt  
 

ppm  
 

other  
 

n/a  
 

  

39.  Residue analysis other information 

 
40.  Methods/tools for data collection 

 
41.  Analysed matrix GENERAL 

Bee product  
 

Substrate  
 

Bee-related matrix  
 

Other  
 

n/a  
 

  

42.  Analysed matrix SPECIFIC 

Axil  

Bee  

Beebread  

Brood  

Food  

Dew  

Ditch  

Dust  

Flower  
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Granule  

Guttation fluid  

Honey  

Honeydew  

Leaves  

Nectar  

Pollen  

Powder  

Propolis  

Royal jelly  

Run-off  

Seeds  

Soil  

Standing water  

Surface water  

Talc  

Water  

Wax  

Other  
 

n/a   

  

43.  Pesticide concentration in matrix (operator) 

c.  

approx.  

<  

>  

other  
 

n/a   
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44.  Pesticide concentration in matrix VALUE (give concentration in text box) 

 
45.  Pesticide concentration in matrix MEAN (give concentration in text box) 

 
46.  Pesticide concentration in matrix MEDIAN (give concentration in text box) 

 
47.  Pesticide concentration in matrix MINIMUM (give concentration in text box) 

 
48.  Pesticide concentration in matrix MAXIMUM (give concentration in text box) 

 
49.  Pesticide concentration in matrix OTHER (give concentration in text box) 

 
50.  Pesticide concentration in matrix DEFINITION OF OTHER 

 
51.  Pesticide concentration in matrix UNIT 

μg/bee  

ng/bee  

mg/kg  

μg/kg  

ppm  

ppb  

mg/l  

μg/l  

mg/ml  

μg/ml  

ng/μl  

other  
 

n/a   

  

52.  Limits (pesticide concentration) VALUE or RANGE 

 
53.  limits type (pesticide concentration) DEFINITION (e.g. +/-, lower or upper value) 

 
54.  pesticide concentration (comment) 
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55.  Estimated exposure concentration (bee) (operator) 

c.  
 

approx.  
 

<  
 

>  
 

other  
 

n/a  
 

  

56.  Estimated exposure concentration type (bee) (e.g. PEC, RUD) 

PEC  

RUD  

other  
 

n/a   

  

57.  Estimated exposure concentration in bee VALUE (give concentration in text box) 

 
58.  Estimated exposure concentration in bee MEAN (give concentration in text box) 

 
59.  Estimated exposure concentration in bee MEDIAN (give concentration in text box) 

 
60.  Estimated exposure concentration in bee MINIMUM (give concentration in text box) 

 
61.  Estimated exposure concentration in bee MAXIMUM (give concentration in text box) 

 
62.  Estimated exposure concentration in bee OTHER (give concentration in text box) 

 
63.  Estimated exposure concentration in bee DEFINITION OF OTHER  

 
64.  Estimated exposure concentration in bee UNIT 

μg/bee  

ng/bee  

μg/g  

mg/kg  
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μg/kg  

ppb  

ppm  

other  
 

n/a   

  

65.  limits (estimated exposure) VALUE OR RANGE  

+/-  
 

upper value  
 

lower value  
 

other  
 

n/a  
 

  

66.  limits type (exposure bees) DEFINTION (e.g. +/-, upper or lower value) 

 
67.  Exposure concentration (comment) 

 
68.  Statistical evaluation 

 
69.  Results 

 
70.  Other information 
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Appendix B.  Effects data extraction form (Question 2) 

Table 6:  Effects data extraction form. 

 

1.  Does the study contain any information on effects (including synergistic effects) of at least one of the three 

neonicotinoids (including pesticide mixtures, different metabolites or metabolites) under consideration to 

any bee species (honeybee, bumblebee, solitary bee)? 

Yes - Complete this form and any others necessary to capture all of the endpoints reported  

No - Submit form and move to next level (Quality assessment)  

2.  First author 

 
3.  Publication year 

 
4.  Title 

 
5.  Affiliation 

 
6.  Type of publication 

journal paper  

journal abstract  

meeting paper  

meeting abstract  

report  

unpublished report  

other  
 

n/a   

  

7.  Language 

English  

German  

Spanish  

Russian  

Portuguese  
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Dutch  

French  

Chinese  

Japanese  

Italian  

Other  
 

n/a   

  

8.  Study type (e.g. copy paste paragraph from study if relevant for clarification) 

Field  
 

Greenhouse  
 

Lab  
 

Semi-field  
 

Cage  
 

Tunnel  
 

Other  
 

n/a  
 

lab/field  
 

semi-field/field  
 

  

9.  Study design (e.g. copy paste paragraph from study if relevant for clarification) 

 
10.  CAS number (e.g. copy paste paragraph from study if relevant for clarification) 

105827-78-9  

138261-41-3  

153719-23-4  

205510-53-8  

210880-92-5  

Other  
 

n/a   
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11.  Pesticide name (e.g. copy paste paragraph from study if relevant for clarification) 

Clothianidin  

Imidacloprid  

Thiamethoxam  

Clothianidin metabolite  
 

Imidacloprid metabolite  
 

Thiamethoxam metabolite  
 

Pesticide mixture  
 

Other  
 

n/a   

  

12.  Grade (e.g. copy paste paragraph from study if relevant for clarification) 

Technical  
 

Analytical  
 

‘Pure’  
 

Formulation  
 

Not reported  
 

Other  
 

n/a   

  

13.  % active ingredient (a.i.) (e.g. copy paste paragraph from study if relevant for clarification) 

 
14.  Formulation (trade name) (e.g. copy paste paragraph from study if relevant for clarification) 

Acceleron  
 

Actara  
 

Conguard  
 

Conquest  
 

Cruiser  
 

Gaucho  
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Helix  
 

Imicide  
 

Kohinor  
 

Poncho  
 

Provado  
 

Santana  
 

Vigor  
 

Other  
 

n/a  
 

  

15.  Mixture (e.g. additional or other substances) 

 
16.  Type of application or treatment 

Aerial  
 

Dust  
 

Foliar  
 

Granule  
 

Seed  
 

Soil  
 

Spray  
 

Stem  
 

Trunk  
 

Concentrate  
 

Granular  
 

Liquid  
 

Powder  
 

Other  
 

n/a  
 

  

17.  Application rate 
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18.  Application rate (unit) 

mg/kg  

µg/kg  

µg/g  

ng/g  

ppm  

ppb  

kg a.i./ha  

g a.i./ha  

l/ha  

mg/seed  

Other  
 

n/a   

  

19.  Frequency of application (#) 

1  
 

2  
 

3  
 

4  
 

5  
 

Other  
 

n/a  
 

  

20.  Treated crop/plant 

Chestnut  
 

Cotton  
 

Corn  
 

Dandelion  
 

Maize  
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Oil-seed rape  
 

Sugar beet  
 

Sunflower  
 

Weed  
 

Wheat  
 

Other  
 

n/a  
 

  

21.  Season 

Spring  
 

Summer  
 

Autumn  
 

Winter  
 

Other  
 

n/a  
 

  

22.  Begin of study (month, year) (year study was performed in, NOT year of publication) 

 
23.  End of study (month, year) (year study was performed in, NOT year of publication) 

 
24.  Location (city, region, country; if available geo referencing data) 

 
25.  Weather (e.g. temperature, wind, rain) 

 
26.  Climate (e.g. humid subtropical, mediterranean, humid continental, arid) 

tropical  
 

subtropical  
 

mediterranean  
 

arid  
 

humid  
 

continental  
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temperate  
 

mountain  
 

other  
 

n/a  
 

  

27.  Bee species (latin name) 

Apis mellifera  

Bombus terrestris  

Andrena erythronii  

Apis cerana  

Apis florea  

Bombus agrorum  

Bombus hortorum  

Bombus impatiens  

Bombus lapidarius  

Bombus lucorum  

Bombus pascuorum  

Bombus pratorum  

Bombus terricola  

Megachile rotundata  

Melipona beecheii  

Melipona scutellaris  

Nannotrigona perilampoides  

Nomia melanderi  

Osmia cornifrons  

Osmia cornuta  

Osmia bicornis  

Osmia lignaria  
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Scaptotrigona postica  

Trigona irridipenis  

Trigona nigra  

Trigona spinipes  

Other  
 

n/a   

  

28.  Information on test species (e.g. commercial) 

 
29.  Ecological entity 

Social bee  
 

Solitary bee  
 

Population  
 

Metapopulation  
 

Colony  
 

Single bee  
 

Other  
 

n/a  
 

  

30.  State of colony (e.g. colony size, reproductive phase, number of worker bees) 

 
31.  Life stage 

Adult  
 

Colony  
 

Drone  
 

Egg  
 

Forager  
 

Larvae  
 

Nursing bee  
 

Pupa  
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Queen bee  
 

Worker bee  
 

Other  
 

n/a  
 

  

32.  Body size (mm) 

 
33.  Body weight (mg) 

 
34.  Age (d) 

 
35.  Bee food (mainly relevant for lab studies) 

 
36.  Nesting period 

 
37.  Nesting location and construction 

 
38.  Guideline used 

EFSA OECD 75  
 

EPA OPPTS 850.3020  
 

EPA OPPTS 850.3030  
 

EPPO 170  
 

ICPPR  
 

OECD 213  
 

OECD 214  
 

OECD 237  
 

OOmen et al. 1992  
 

No guideline used  
 

Other  
 

n/a  
 

  

39.  Endpoint/effect 1 (including indication of accumulative or combined effects) 

Acute  
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Acute contact LD50  

Acute oral LD50  

Behaviour  

Chronic  

Chronic contact  

Colony parameter  

Chronic oral LC50  

Development  

EC50  

Interaction  

LC50  

LD50 contact  

LD50 oral  

LOAEL  

LOEL  

Long-term  

Mortality  

Neurotoxic  

NOAEC  

NOAEL  

NOEC  

NOEC larvae  

NOEC development of hypopharyngeal glands  

NOEL  

Reproduction  

Short-term  

Subchronic  

Sublethal  
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Survival  

Other  
 

n/a   

  

40.  Endpoint/effect 2 (including indication of accumulative or combined effects) 

Adult mortality  

Brood development  

Cell production rate  

Colony collapse Disorder  

Colony survival  

Colony weight gain  

Disease status  

Eclosion rate  

Adult  

Feeding  

Food intake  

Foraging  

Grooming  

Homing rate  

Honey production  

Honey sac weight  

Larvae  

Learning behaviour  

Mating  

Nest “founding” success  

Number of returning bees  

Number of active bees  

Nursing  
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Offspring population/production  

Offspring sex ratio  

Orientation  

Parasites  

Pollen carrying  

Proboscis Extension Reflex (PER)  

Progeny survival and post-emergence performances in the next spring  

Pupation rate  

Queen hibernation survival  

Queen vs. male production  

Surface of capped brood  

Total reproductive output  

Waggle dance  

Colony growth  

Queen production  

other  
 

n/a  
 

  

41.  Endpoint/effect other information 

 
42.  Exposure regime 

Repeated  
 

Multiple  
 

Single  
 

Mixture  
 

Continuous  
 

ad libitum  
 

other  
 

n/a  
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43.  Exposure duration 

 
44.  Exposure duration (unit) 

months  

days  

hours  

minutes  

seconds  

other  
 

n/a   

  

45.  Number of doses (excluding controls/non-exposure) 

 
46.  Number of dose levels excluding controls 

 
47.  Exposure dose (operator) 

c.  

approx.  

<  

>  

other  

n/a  

  

48.  Exposure dose VALUE 

 
49.  Exposure dose MEAN 

 
50.  Exposure dose MEDIAN 

 
51.  Exposure dose MINIMUM 

 
52.  Exposure dose MAXIMUM 
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53.  Exposure dose UNIT 

 
54.  Expsoure dose OTHER 

 
55.  Exposure dose DEFINTION OF OTHER 

 
56.  Exposure dose (limits) VALUE OR RANGE 

 

57.  

Exposure dose (limits type) 

(e.g. +/-, upper or lower value) 

 
58.  Number of replicates 

 
59.  Controls (non-exposure) 

 
60.  Exposure route BEE 

Contact  

Contact & oral  

Oral  

Inhalation  

Other  
 

n/a   

  

61.  Exposure route/administration 1 

Axil  

Beebread  

Brood  

Food  

Dew  

Dust  

Film canister  

Flower  

Glass vial  
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Granule  

Guttation fluid  

Honey  

Honeydew  

Leaves  

Nectar  

Nest building material  

Pollen  

Powder  

Propolis  

Royal jelly  

Seeds  

Soil  

Spray  

Talc  

Water  

Wax  

Sugar water  

other  
 

n/a   

  

62.  Exposure route/administration 2 

Chestnut  
 

Corn  
 

Cotton  
 

Dandelion  
 

Ditch  
 

Maize  
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Oil-seed rape  
 

Sugar beet  
 

Sunflower  
 

Run-off  
 

Standing water  
 

Surface water  
 

Wheat  
 

Other  
 

n/a  
 

  

63.  Effect dose (operator) 

c.  

approx.  

>  

<  

other  
 

  

64.  Effect dose VALUE 

 
65.  Effect dose MEAN 

 
66.  Effect dose MEDIAN 

 
67.  Effect dose MINIMUM 

 
68.  Effect dose MAXIMUM 

 
69.  Effect dose UNIT 

 
70.  Effect dose OTHER 

 
71.  Effect dose DEFINITION OF OTHER 

 
72.  Effect dose (limits) VALUE 
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73.  Effect dose (Definition of limits type) (e.g. +/-, upper or lower value) 

 
74.  Effect comments (e.g. accumulative, combination, any other comments) 

 
75.  Consumption rate 

 
76.  Consumption rate (unit) 

 
77.  Sample collection (e.g. traps) 

 
78.  Sample collector (e.g. bee keeper, researcher) 

 
79.  Timing/sampling (frequency, how, when) 

 
80.  Sampling size (no. of frames, micro or normal sized colony) 

 
81.  Distance to forage from plots/ foraging range 

 
82.  Food availability 

 
83.  Foraging sources & quality 

 
84.  Floral specialisation 

 
85.  Pests/pathogen status 

Acarine (mites)  
 

Viruses  
 

Nosema sp.  
 

Nosema apis  
 

Nosema ceranae  
 

Varroa sp.  
 

Varroa destructor  
 

Tyrophagus putrescentiae  
 

Locustacarus buchneri  
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Hypoaspis margilepiesa  
 

Hypoaspis hyatti  
 

Hypoaspis bombiculeus  
 

Parasitellas jucorum  
 

Parasitellas crinitus  
 

Parasitellas iguolus  
 

Acarapis woodi  
 

Tropilaelaps clarae  
 

Tropilaelaps mercedesae  
 

Paenibacillus larvae (American foulbrood)  
 

Melissococcus plutonius (European foulbrood)  
 

Fungi sp.  
 

Ascosphaera apis  
 

Aspergillus fumigatus  
 

Aspergillus flavus  
 

Aspergillus niger  
 

Cripaviridae  
 

Dicistroviridae  
 

Cloudy wing virus  
 

Iflaviridae (including deformed wing virus)  
 

Iridoviridae  
 

Secoviridae  
 

Other  
 

n/a  
 

more than 1 pathogen  
 

  

86.  Background mortality 

 
87.  Analytical approach, chemical analysis 
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LC  

GC  

HPLC  

LC-MS  

GC-MS  

LC-MS-MS  

GC-MS-MS  

other  
 

n/a   

  

88.  Sample preparation prior to analysis 

 
89.  Analysis of metabolites 

90.  LOD 

 
91.  LOD (unit) 

ug/L  

ug/g  

ug/kg  

mg/kg  

mg/L  

ppt  

ppm  

other  
 

n/a   

  

92.  LOQ 

 
93.  LOQ (unit) 

ug/L  

ug/g  
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ug/kg  

mg/kg  

mg/L  

ppt  

ppm  

other  
 

n/a   

  

94.  Residue analysis 

 
95.  Methods/tools for data collection 

 
96.  Statistical evaluation 

 
97.  Results 

 
98.  Other information 

 
 

 

 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively 

by the author(s) in the context of a contract between the European Food Safety Authority and the author(s), awarded following a tender 

procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be 
considered as an output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the 

issues addressed and the conclusions reached in the present document, without prejudice to the rights of the authors. 

 

73 

 

Appendix C.  Quality assessment form 

Table 7:  Quality assessment form. 

1.  Reproducibility (e.g. follows guideline or level of details given, reproducibility of study by third party) 

Guideline followed - sufficient detail  
 

Guideline followed - insufficient detail (e.g. states guideline but  

 insufficient detail to confirm it was followed)   

Not to guideline - sufficient detail  
 

Not to guideline - insufficient detail  
 

Other  
 

n/a  
 

  

2.  Appropriateness of study design (e.g. analytical confirmation of dose level) 

Appropriate  
 

Not appropriate  
 

Other  
 

n/a  
 

  

3.  Repeatability (Test re-test variability, e.g. intra-individual variability, intra-observer variability Are same 

measurement procedures followed? Same observer? Same measurement instrument under same conditions? 

Same location? Analysis, repetition etc. over short period of time?) 

Repeatable  
 

Not repeatable  
 

Other  
 

n/a  
 

  

4.  Internal validity /Risk of bias (Risk of bias e.g. appropriateness of number of samples, colony size, no. of test 

species, randomness, location/range, duration) 

Definitively low risk of bias  
 

Probably low risk of bias  
 

Probably high risk of bias  
 

Definitively high risk of bias  
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Other  
 

n/a  
 

  

5.  External validity (e.g. extrapolation, realistic conditions) 

Realistic conditions and extrapolation possible  
 

Conditions not realistic, extrapolation not possible  
 

Other  
 

n/a  
 

  

6.  Precision (Degree to which repeated measurements under unchanged conditions show same results, standard 

deviation) 

Sufficient  
 

Insufficient  
 

Other  
 

n/a  
 

  

7.  Conclusions in support of results? 

Conclusions in support of results  
 

Conclusions not in support of results  
 

Conclusions not comprehensive  
 

Other  
 

n/a  
 

  

8.  Characterisation of uncertainty 

Qualitatively  
 

Quantitatively  
 

Not characterised  
 

Other  
 

n/a  
 

  

9.  Chemical analysis 

Appropriate  
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Not appropriate  
 

Other  
 

n/a  
 

  

10.  Test accuracy (Degree of closeness of measurement of a quantity to that quantity’s true value) 

Sufficiently accurate  
 

Insufficiently accurate  
 

Other  
 

n/a  
 

  

11.  Controls 

Sufficient no. of controls  
 

Insufficient no. of controls  
 

No controls  
 

Other  
 

n/a  
 

  

12.  Replicates 

Sufficient no. of replicates  
 

Insufficient no. of replicates  
 

No replicates  
 

Other  
 

n/a  
 

  

13.  Statistical analysis 

Appropriate  
 

Not appropriate  
 

Other  
 

n/a  
 

  

14.  Other Information 
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Appendix D.  Full text screening conflicts 

Table 8:  Results of discussion between reviewers about inclusion/exclusion conflicts during the 

full text screening phase. For exclusion reasons see Appendix F. 

Ref. ID Reviewer 1 Reviewer 1 

decision 

Reviewer 2 Reviewer 2 

decision 

Agreed decision 

40 S1 Include J2 Exclude Exclude 

263 S1 Include J2 Exclude Include 

397 S1 Include J2 Exclude Include 

486 S1 Include J2 Exclude Include 

501 S1 Include J2 Exclude Include 

519 S1 Exclude J2 Include Exclude 

533 S1 Include J3 Exclude Include 

534 S1 Include J3 Exclude Include 

535 S1 Include J3 Exclude Include 

595 S1 Exclude J2 Include Exclude 

664 S1 Exclude J2 Include Exclude 

680 S1 Include J2 Exclude Include 

702 S1 Exclude J3 Include Exclude 

884 S1 Include J2 Exclude Include 

910 S1 Exclude J3 Include Exclude 

938 S1 Include J2 Exclude Include 

1048 S1 Exclude J3 Include Exclude 

1088 S1 Exclude J1 Include Exclude 

1122 S1 Exclude J3 Include Exclude 

1149 S1 Include J3 Exclude Include 

1180 S1 Include J2 Exclude Include 

1181 S1 Exclude J1 Include Include 

1185 S1 Exclude J1 Include Exclude 

1331 S1 Include J2 Exclude Exclude 

1333 S1 Include J2 Exclude Include 

1335 S1 Include J1 Exclude Exclude 

1484 S1 Include J1 Exclude Include 

1715 S1 Include J3 Exclude Include 

1860 S1 Exclude J3 Include Exclude 

1866 S1 Exclude J3 Include Exclude 

2071 S1 Include J3 Exclude Exclude 

2185 S1 Include J3 Exclude Include 

2957 S1 Include J1 Exclude Include 

2963 S1 Include J1 Exclude Include 

2964 S1 Include J1 Exclude Include 

4727 S1 Exclude J3 Include Exclude 

4868 S1 Include J3 Exclude Include 
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Ref. ID Reviewer 1 Reviewer 1 

decision 

Reviewer 2 Reviewer 2 

decision 

Agreed decision 

4916 S1 Exclude J3 Include Exclude 

5278 S1 Include J3 Exclude Exclude 

5340 S1 Exclude J3 Include Exclude 

5557 S1 Include J3 Exclude Exclude 

5591 S1 Exclude J3 Include Exclude 

5658 S1 Include J1 Exclude Include 

5726 S1 Exclude J3 Include Exclude 

5762 S1 Exclude J1 Include Exclude 

5876 S1 Include J3 Exclude Include 

6051 S1 Exclude J1 Include Exclude 

6186 S1 Include J3 Exclude Include 

6255 S1 Exclude J2 Include Exclude 

6294 S1 Exclude J1 Include Exclude 

6299 S1 Exclude J1 Include Exclude 

6347 S1 Exclude J1 Include Exclude 

6463 S1 Exclude J3 Include Exclude 

6592 S1 Exclude J3 Include Exclude 

6679 S1 Include J2 Exclude Include 

6711 S1 Exclude J1 Include Exclude 

7098 S1 Exclude J1 Include Exclude 

7111 S1 Exclude J1 Include Exclude 

7160 S1 Exclude J3 Include Exclude 

7216 S1 Exclude J3 Include Exclude 

7349 S1 Exclude J3 Include Exclude 

7532 S1 Include J3 Exclude Include 

7533 S1 Include J3 Exclude Include 

7791 S1 Exclude J1 Include Exclude 

7916 S1 Include J3 Exclude Include 

7959 S1 Exclude J1 Include Exclude 

8109 S1 Exclude J1 Include Exclude 

 

All conflicts between S1 and J1 discussed on 12/09/14 

All conflicts between S1 and J2 except 595 discussed on 13/09/14 

595 conflict between S1 and J2 discussed on 25/09/14 

All conflicts between S1 and J3 discussed on 26/09/14 
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Appendix E.  References included during full text assessment 

Table 9:  References included during full text assessment 

Ref. ID Reference Type of data 

  Exposure Effects 

41 D. Hernandez, V. Mansanet and J. M. Puiggros Jove 1999. Use of Confidor 200 SL in vegetable cultivation in Spain Pflanzenschutz-

Nachrichten Bayer, 52(3): 374-385. 

 Yes 

51 B. Ambolet, J. F. Crevat, G. Cure, R. Schmuck and C. Vincinaux 1999. Influence under field condition of imidacloprid on honeybees 

Proceedings of the Fifth International Conference on Pests in Agriculture, Part 3, Montpellier, France, 7-9 December, 1999. p 617-624. 

 Yes 

132 B. Ambolet, J. F. Crevat and H. W. Schmidt 1997. Research on secondary effects of seed treatment with imidacloprid on the behaviour 

of honey bees on flowers of sunflower. ANPP-4 eme Conference internationale sur les ravageurs en agriculture, Montpellier 6-8 Janvier 

1997, p103-110. 

 Yes 

143 D. F. Mayer and J. D. Lunden 1997. Effects of imidacloprid insecticide on three bee pollinators Horticultural Science, 29(1/2): 93-97.  Yes 

144 A. Colombo and E. Buonocore 1997. In nonheated greenhouses of Ragusa cultivated with tomato. The effect of soil treatment with 

imidacloprid on activities of bees Informatore Agrario, 53(38): 85-87. 

 Yes 

163 V. Vacante 1997. The effect of imidacloprid on the pollination of tomato by Bombus terrestris Informatore Agrario, 53(43): 68-70.  Yes 

233 J. D. Stark, P. C. Jepson and D. F. Mayer 1995.Limitations to use of topical toxicity data for predictions of pesticide side-effects in the 

field. Journal of Economic Entomology, 88(5): 1081-1088. 

 Yes 

263 M. Tomizawa, H. Otsuka, T. Miyamoto, M. E. Eldefrawi and I. Yamamoto 1995. Pharmacological characteristics of insect nicotinic 

acetylcholine-receptor with its ion-channel and the comparison of the effect of nicotinoids and neonicotinoids Journal of Pesticide 

Science, 20(1): 57-64. 

 Yes 

319 D. F. Mayer, K. D. Patten, R. P. Macfarlane and C. H. Shanks 1994. Differences between susceptibility of four pollinator species 

(Hymenoptera: Apoidea) to field weathered insecticide residues Melanderia, 50: 24-27. 

 Yes 

326 D. F. Mayer and J. D. Lunden 1994. Effects of the adjuvant Sylgard 309 on the hazard of selected insecticides to honey bees Bee 

Science, 3(3): 135-138. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

397 M. Tomizawa and I. Yamamoto 1992. Binding of nicotinoids and the related-compounds to the insect nicotinic acetylcholine-receptor. 

Journal of Pesticide Science, 17(4): 231-236. 

 Yes 

476 K. M. Kasiotis, C. Anagnostopoulos, P. Anastasiadou and K. Machera 2014. Pesticide residues in honeybees, honey and bee pollen by 

LC-MS/MS screening: Reported death incidents in honeybees The Science of the total environment, 485-486:633-42. 

Yes  

485 C. Sandrock, L. G. Tanadini, J. S. Pettis, J. C. Biesmeijer, S. G. Potts and P. Neumann 2014. Sublethal neonicotinoid insecticide 

exposure reduces solitary bee reproductive success Agricultural and Forest Entomology, 16(2): 119-128. 

 Yes 

486 G. C. Cutler, C. D. Scott-Dupree and D. M. Drexler 2014. Honey bees, neonicotinoids and bee incident reports: the Canadian situation 

Pest Management Science, 70(5): 779-783. 

 Yes 

497 H. Feltham, K. Park and D. Goulson 2014. Field realistic doses of pesticide imidacloprid reduce bumblebee pollen foraging efficiency 

Ecotoxicology, 23(3): 317-323. 

 Yes 

498 A. Fauser-Misslin, B. M. Sadd, P. Neumann and C. Sandrock 2014. Influence of combined pesticide and parasite exposure on bumblebee 

colony traits in the laboratory Journal of Applied Ecology, 51(2): 450-459. 

 Yes 

500 A. F. Catae, T. C. Roat, R. A. De Oliveira, R. C. Ferreira Nocelli and O. Malaspina 2014. Cytotoxic Effects of Thiamethoxam in the 

Midgut and Malpighian Tubules of Africanized Apis mellifera (Hymenoptera: Apidae) Microscopy Research and Technique, 77(4): 274-

281. 

 Yes 

501 A.-Y. Ko, M. M. Rahman, A. M. Abd El-Aty, J. Jang, J.-H. Park, S.-K. Cho and J.-H. Shim 2014. Development of a simple extraction 

and oxidation procedure for the residue analysis of imidacloprid and its metabolites in lettuce using gas chromatography Food Chemistry, 

148:402-409. 

Yes  

503 A. R. Main, J. V. Headley, K. M. Peru, N. L. Michel, A. J. Cessna and C. A. Morrissey 2014. Widespread Use and Frequent Detection of 

Neonicotinoid Insecticides in Wetlands of Canada's Prairie Pothole Region Plos One, 9(3):e92821. 

Yes  

504 J. Aufauvre, B. Misme-Aucouturier, B. Vigues, C. Texier, F. Delbac and N. Blot 2014. Transcriptome Analyses of the Honeybee 

Response to Nosema ceranae and Insecticides Plos One, 9(3): e91686. 

 Yes 

505 J. Fischer, T. Mueller, A.-K. Spatz, U. Greggers, B. Gruenewald and R. Menzel 2014. Neonicotinoids Interfere with Specific 

Components of Navigation in Honeybees Plos One, 9(3): e91364. 

 Yes 

506 J. Scholer and V. Krischik 2014. Chronic Exposure of Imidacloprid and Clothianidin Reduce Queen Survival, Foraging, and Nectar 

Storing in Colonies of Bombus impatiens Plos One, 9(3): e91573. 

Yes Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

511 F. J. Byrne, P. K. Visscher, B. Leimkuehler, D. Fischer, E. E. Grafton-Cardwell and J. G. Morse 2014. Determination of exposure levels 

of honey bees foraging on flowers of mature citrus trees previously treated with imidacloprid Pest Management Science, 70(3): 470-482. 

Yes  

512 J. L. Larson, C. T. Redmond and D. A. Potter 2014. Impacts of a neonicotinoid, neonicotinoid-pyrethroid premix, and anthranilic 

diamide insecticide on four species of turf-inhabiting beneficial insects Ecotoxicology, 23(2): 252-259. 

 Yes 

521 J. E. Cresswell, F.-X. L. Robert, H. Florance and N. Smirnoff 2014. Clearance of ingested neonicotinoid pesticide (imidacloprid) in 

honey bees (Apis mellifera) and bumblebees (Bombus terrestris) Pest Management Science, 70(2): 332-337. 

Yes Yes 

522 I. Laycock, K. C. Cotterell, T. A. O'Shea-Wheller and J. E. Cresswell 2014. Effects of the neonicotinoid pesticide thiamethoxam at field-

realistic levels on microcolonies of Bombus terrestris worker bumble bees Ecotoxicology and Environmental Safety, 100: 153-158. 

 Yes 

523 K. P. Yanez, M. T. Martin, J. L. Bernal, M. J. Nozal and J. Bernal 2014. Trace Analysis of Seven Neonicotinoid Insecticides in Bee 

Pollen by Solid-Liquid Extraction and Liquid Chromatography Coupled to Electrospray Ionization Mass Spectrometry Food Analytical 

Methods, 7(2): 490-499. 

Yes  

529 Y. Wu, T. Zhou, A. J. Wubie, Q. Wang, P. Dai and H. Jia 2014. Apoptosis in the nerve cells of adult honeybee ( Apis mellifera ligustica) 

brain induced by imidacloprid Acta Entomologica Sinica, 57(2): 194-203. 

 Yes 

533 L. Blatzheim, C. Bower, T. Polk, I. D. Lu, A. Karahn, B. Levinson, N. Gune, I. Cakmak, H. Wells and J. M. Hranitz 2014. The 

neonicotinoid pesticide thiamethoxam affects motor responses and foraging behavior of honey bees Integrative and Comparative 

Biology, 54: E244-E244. 

 Yes 

534 B. M. Levinson, L. Blatzheim, C. D. Bower, T. Polk, I. D. Lu, A. Karahn, N. Gune, I. Cakmak, H. Wells and J. M. Hranitz 2014.  The 

neonicotinoid pesticide imidacloprid affects motor responses in honey bees Integrative and Comparative Biology, 54: E306-E306. 

 Yes 

535 T. J. Polk, C. Bowers, I. Cakmak and J. M. Hranitz 2014. The effect of imidacloprid on sucrose sensitivity of the honey bee proboscis 

extension reflex Integrative and Comparative Biology, 54: E332-E332. 

 Yes 

544 D. Paradis, G. Berail, J.-M. Bonmatin and L. P. Belzunces 2014. Sensitive analytical methods for 22 relevant insecticides of 3 chemical 

families in honey by GC-MS/MS and LC-MS/MS Analytical and Bioanalytical Chemistry, 406(2): 621-633. 

Yes  

545 E. M. Costa, E. L. Araujo, A. V. P. Maia, F. E. L. Silva, C. E. S. Bezerra and J. G. Silva 2014. Toxicity of insecticides used in the 

Brazilian melon crop to the honey bee Apis mellifera under laboratory conditions Apidologie, 45(1): 34-44. 

 Yes 

556 J. Bryden, R. J. Gill, R. A. A. Mitton, N. E. Raine and V. A. A. Jansen 2013. Chronic sublethal stress causes bee colony failure Ecology 

Letters, 16(12): 1463-1469. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

557 G. Di Prisco, V. Cavaliere, D. Annoscia, P. Varricchio, E. Caprio, F. Nazzi, G. Gargiulo and F. Pennacchio 2013. Neonicotinoid 

clothianidin adversely affects insect immunity and promotes replication of a viral pathogen in honey bees Proceedings of the National 

Academy of Sciences of the United States of America, 110(46): 18466-18471. 

 Yes 

558 B. Giroud, A. Vauchez, E. Vulliet, L. Wiest and A. Bulete 2013. Trace level determination of pyrethroid and neonicotinoid insecticides 

in beebread using acetonitrile-based extraction followed by analysis with ultra-high-performance liquid chromatography-tandem mass 

spectrometry Journal of Chromatography A, 1316:53-61. 

Yes  

559 I. Laycock and J. E. Cresswell 2013. Repression and Recuperation of Brood Production in Bombus terrestris Bumble Bees Exposed to a 

Pulse of the Neonicotinoid Pesticide Imidacloprid Plos One, 8(11): e79872. 

 Yes 

562 M. Chen, E. M. Collins, L. Tao and C. Lu 2013. Simultaneous determination of residues in pollen and high-fructose corn syrup from 

eight neonicotinoid insecticides by liquid chromatography-tandem mass spectrometry Analytical and Bioanalytical Chemistry, 405(28): 

9251-9264. 

Yes  

569 E. Pilling, P. Campbell, M. Coulson, N. Ruddle and I. Tornier 2013. A Four-Year Field Program Investigating Long-Term Effects of 

Repeated Exposure of Honey Bee Colonies to Flowering Crops Treated with Thiamethoxam Plos One, 8(10): e77193. 

Yes Yes 

570 K. A. Stoner and B. D. Eitzer 2013. Using a Hazard Quotient to Evaluate Pesticide Residues Detected in Pollen Trapped from Honey 

Bees (Apis mellifera) in Connecticut Plos One, 8(10): e77550. 

Yes  

572 M. P. Carrillo, T. d. S. Bovi, A. F. Negrao and R. d. O. Orsi 2013. Influence of agrochemicals fipronil and imidacloprid on the learning 

behavior of Apis mellifera L. honeybees Acta Scientiarum Animal Sciences, 35(4): 431-434. 

 Yes 

580 D. J. Biddinger, J. L. Robertson, C. Mullin, J. Frazier, S. A. Ashcraft, E. G. Rajotte, N. K. Joshi and M. Vaughn 2013. Comparative 

Toxicities and Synergism of Apple Orchard Pesticides to Apis mellifera (L.) and Osmia cornifrons (Radoszkowski) Plos One, 8(9): 

e72587. 

 Yes 

584 J. Overmeyer, P. Campbell, M. Coulson, N. Ruddle and I. Tornier 2013. Honey bee field studies: Assessing hive health after four 

consecutive years of exposure to flowering crops grown from thiamethoxam-treated seed Abstracts of Papers of the American Chemical 

Society, 246: 150-AGRO. 

Yes  

593 C. Elston, H. M. Thompson and K. F. A. Walters 2013. Sub-lethal effects of thiamethoxam, a neonicotinoid pesticide, and propiconazole, 

a DMI fungicide, on colony initiation in bumblebee (Bombus terrestris) micro-colonies Apidologie, 44(5): 563-574. 

 Yes 

594 D. E. Wilson, R. A. Velarde, S. E. Fahrbach, V. Mommaerts and G. Smagghe 2013. Use of primary cultures of Kenyon cells from 

bumblebee brains to assess pesticide side effects Archives of Insect Biochemistry and Physiology, 84(1): 43-56. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

601 M. Boily, B. Sarrasin, C. DeBlois, P. Aras and M. Chagnon 2013. Acetylcholinesterase in honey bees (Apis mellifera) exposed to 

neonicotinoids, atrazine and glyphosate: laboratory and field experiments Environmental Science and Pollution Research, 20(8): 5603-

5614. 

 Yes 

603 C. d. A. Rossi, T. C. Roat, D. A. Tavares, P. Cintra-Socolowski and O. Malaspina 2013. Brain Morphophysiology of Africanized Bee 

Apis mellifera Exposed to Sublethal Doses of Imidacloprid Archives of Environmental Contamination and Toxicology, 65(2): 234-243. 

 Yes 

609 K. Derecka, M. J. Blythe, S. Malla, D. P. Genereux, A. Guffanti, P. Pavan, A. Moles, C. Snart, T. Ryder, C. A. Ortori, D. A. Barrett, E. 

Schuster and R. Stoeger 2013. Transient Exposure to Low Levels of Insecticide Affects Metabolic Networks of Honeybee Larvae Plos 

One, 8(7): e68191. 

 Yes 

610 K. P. Yanez, J. L. Bernal, M. J. Nozal, M. T. Martin and J. Bernal 2013. Fast Determination of Imidacloprid in Beeswax by Liquid 

Chromatography Coupled to Electrospray-Mass Spectrometry Current Analytical Chemistry, 9(3): 495-503. 

Yes  

612 F. Hatjina, C. Papaefthimiou, L. Charistos, T. Dogaroglu, M. Bouga, C. Emmanouil and G. Arnold 2013. Sublethal doses of imidacloprid 

decreased size of hypopharyngeal glands and respiratory rhythm of honeybees in vivo Apidologie, 44(4): 467-480. 

 Yes 

616 J. L. Larson, C. T. Redmond and D. A. Potter 2013. Assessing Insecticide Hazard to Bumble Bees Foraging on Flowering Weeds in 

Treated Lawns Plos One, 8(6): e66375. 

Yes Yes 

622 S. M. Williamson, D. D. Baker and G. A. Wright 2013. Acute exposure to a sublethal dose of imidacloprid and coumaphos enhances 

olfactory learning and memory in the honeybee Apis mellifera Invertebrate Neuroscience, 13(1): 63-70. 

 Yes 

625 T. Matsumoto 2013. Reduction in homing flights in the honey bee Apis mellifera after a sublethal dose of neonicotinoid insecticides 

Bulletin of Insectology, 66(1): 1-9. 

 Yes 

626 D. Laurino, A. Manino, A. Patetta and M. Porporato 2013. Toxicity of neonicotinoid insecticides on different honey bee genotypes 

Bulletin of Insectology, 66(1): 119-126. 

 Yes 

634 T. C. Van Dijk, M. A. Van Staalduinen and J. P. Van der Sluijs 2013. Macro-Invertebrate Decline in Surface Water Polluted with 

Imidacloprid Plos One, 8(5): e62374. 

Yes  

635 S. M. Williamson and G. A. Wright 2013. Exposure to multiple cholinergic pesticides impairs olfactory learning and memory in 

honeybees Journal of Experimental Biology, 216(10): 1799-1807. 

 Yes 

636 C. d. A. Rossi, T. C. Roat, D. A. Tavares, P. Cintra-Socolowski and O. Malaspina 2013. Effects of sublethal doses of imidacloprid in 

Malpighian tubules of Africanized Apis mellifera (Hymenoptera, Apidae) Microscopy research and technique, 76(5): 552-8. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

643 K. P. Yanez, J. L. Bernal, M. J. Nozal, M. T. Martin and J. Bernal 2013. Determination of seven neonicotinoid insecticides in beeswax 

by liquid chromatography coupled to electrospray-mass spectrometry using a fused-core column Journal of Chromatography A, 1285: 

110-117. 

Yes  

652 L. Sabatino, M. Scordino, V. Panto, E. Chiappara, P. Traulo and G. Gagliano 2013. Survey of neonicotinoids and fipronil in corn seeds 

for agriculture Food Additives &amp; Contaminants Part B-Surveillance, 6(1): 11-16. 

Yes  

654 M. J. Palmer, C. Moffat, N. Saranzewa, J. Harvey, G. A. Wright and C. N. Connolly 2013. Cholinergic pesticides cause mushroom body 

neuronal inactivation in honeybees Nature Communications, 4: 1634. 

 Yes 

662 V. Girolami, M. Marzaro, L. Vivan, L. Mazzon, C. Giorio, D. Marton and A. Tapparo 2013. Aerial powdering of bees inside mobile 

cages and the extent of neonicotinoid cloud surrounding corn drillers Journal of Applied Entomology, 137(1-2): 35-44. 

Yes Yes 

680 J. S. N. Gama, R. d. L. A. Bruno, Z. G. M. Quirino, F. d. S. Ramalho and L. R. Pereira Junior 2013. Behavior of pollinators and 

reproductive system of fennel grown in field intercropped with cotton Revista Caatinga, 26(4): 39-47. 

 Yes 

689 T. Matsumoto 2013. Short- and long-term effects of neonicotinoid application in rice fields, on the mortality and colony collapse of 

honeybees (Apis mellifera) Journal of Apicultural Science, 57(2): 21-35. 

 Yes 

690 K. Pohorecka, P. Skubida, P. Semkiw, A. Miszczak, D. Teper, P. Sikorski, K. Zagibajlo, M. Skubida, D. Zdanska and A. Bober 2013. 

Effects of exposure of honey bee colonies to neonicotinoid seed-treated maize crops Journal of Apicultural Science, 57(2): 199-208. 

Yes Yes 

697 V. Ramanuj and S. S. Ghatak 2013. Relative toxicity of plant products and entomopathogenic fungi against honeybee Annals of Plant 

Protection Sciences, 21(2): 453-455. 

 Yes 

732 A. Tapparo, C. Giorio, L. Solda, S. Bogialli, D. Marton, M. Marzaro and V. Girolami 2013. UHPLC-DAD method for the determination 

of neonicotinoid insecticides in single bees and its relevance in honeybee colony loss investigations Analytical and Bioanalytical 

Chemistry, 405(2-3): 1007-1014. 

Yes  

744 J. E. Cresswell, C. J. Page, M. B. Uygun, M. Holmbergh, Y. Li, J. G. Wheeler, I. Laycock, C. J. Pook, N. H. de Ibarra, N. Smirnoff and 

C. R. Tyler 2012. Differential sensitivity of honey bees and bumble bees to a dietary insecticide (imidacloprid) Zoology, 115(6): 365-

371. 

 Yes 

750 F. Sgolastra, T. Renzi, S. Draghetti, P. Medrzycki, M. Lodesani, S. Maini and C. Porrini 2012. Effects of neonicotinoid dust from maize 

seed-dressing on honey bees Bulletin of Insectology, 65(2): 273-280. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

753 E.-C. Yang, H.-C. Chang, W.-Y. Wu and Y.-W. Chen 2012. Impaired Olfactory Associative Behavior of Honeybee Workers Due to 

Contamination of Imidacloprid in the Larval Stage Plos One, 7(11): e49472. 

 Yes 

757 R. J. Gill, O. Ramos-Rodriguez and N. E. Raine 2012. Combined pesticide exposure severely affects individual- and colony-level traits 

in bees Nature, 491(7422): 105-U119. 

 Yes 

758 P. Han, C.-Y. Niu, A. Biondi and N. Desneux 2012. Does transgenic Cry1Ac+CpTI cotton pollen affect hypopharyngeal gland 

development and midgut proteolytic enzyme activity in the honey bee Apis mellifera L. (Hymenoptera, Apidae)? Ecotoxicology, 21(8): 

2214-2221. 

 Yes 

769 I. Laycock, K. M. Lenthall, A. T. Barratt and J. E. Cresswell 2012. Effects of imidacloprid, a neonicotinoid pesticide, on reproduction in 

worker bumble bees (Bombus terrestris) Ecotoxicology, 21(7): 1937-1945. 

 Yes 

772 D. Tomasini, M. R. F. Sampaio, S. S. Caldas, J. G. Buffon, F. A. Duarte and E. G. Primel 2012. Simultaneous determination of pesticides 

and 5-hydroxymethylfurfural in honey by the modified QuEChERS method and liquid chromatography coupled to tandem mass 

spectrometry Talanta, 99: 380-386. 

Yes  

777 J. Johnson and J. Pettis 2012. Survey of imidacloprid levels in water sources frequented by honey bees (Apis mellifera) in Maryland 

Abstracts of Papers of the American Chemical Society, 244: 281-AGRO. 

Yes  

778 J. Pettis and J. Johnson 2012. Movement of soil and trunk injected imidacloprid through the hardwood Acer rubrum Abstracts of Papers 

of the American Chemical Society, 244: 280-AGRO. 

Yes  

783 A. Gregorc, J. D. Evans, M. Scharf and J. D. Ellis 2012. Gene expression in honey bee (Apis mellifera) larvae exposed to pesticides and 

Varroa mites (Varroa destructor) Journal of Insect Physiology, 58(8): 1042-1049. 

 Yes 

785 A. Yamamoto, T. Terao, H. Hisatomi, H. Kawasaki and R. Arakawa 2012. Evaluation of river pollution of neonicotinoids in Osaka City 

(Japan) by LC/MS with dopant-assisted photoionisation Journal of Environmental Monitoring, 14(8): 2189-2194. 

Yes  

786 E. Mussen and R. Oliver 2012. Testing of Bee Feed Syrups for Neonicotinoid Residues American Bee Journal, 152(8): 803-804. Yes  

788 A. Badiou-Beneteau, S. M. Carvalho, J.-L. Brunet, G. A. Carvalho, A. Bulete, B. Giroud and L. P. Belzunces 2012. Development of 

biomarkers of exposure to xenobiotics in the honey bee Apis mellifera: Application to the systemic insecticide thiamethoxam 

Ecotoxicology and Environmental Safety, 82: 22-31. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

791 D. Pochi, M. Biocca, R. Fanigliulo, P. Pulcini and E. Conte 2012. Potential Exposure of Bees, Apis mellifera L., to Particulate Matter 

and Pesticides Derived from Seed Dressing During Maize Sowing Bulletin of Environmental Contamination and Toxicology, 89(2): 354-

361. 

Yes  

811 K. A. Stoner and B. D. Eitzer 2012. Movement of Soil-Applied Imidacloprid and Thiamethoxam into Nectar and Pollen of Squash 

(Cucurbita pepo) Plos One, 7(6): e39114. 

Yes  

813 H. V. V. Tome, G. F. Martins, M. A. P. Lima, L. A. O. Campos and R. N. C. Guedes 2012. Imidacloprid-Induced Impairment of 

Mushroom Bodies and Behavior of the Native Stingless Bee Melipona quadrifasciata anthidioides Plos One, 7(6): e38406. 

 Yes 

818 C. Lu, K. M. Warchol and R. A. Callahan 2012. In situ replication of honey bee colony collapse disorder Bulletin of Insectology, 65(1): 

99-106. 

 Yes 

820 B. S. Teeters, R. M. Johnson, M. D. Ellis and B. D. Siegfried 2012. Using video-tracking to assess sublethal effects of pesticides on 

honey bees (Apis mellifera L.) Environmental Toxicology and Chemistry, 31(6): 1349-1354. 

 Yes 

823 D. M. Eiri and J. C. Nieh 2012. A nicotinic acetylcholine receptor agonist affects honey bee sucrose responsiveness and decreases 

waggle dancing Journal of Experimental Biology, 215(12): 2022-2029. 

 Yes 

827 G. P. Dively and A. Kamel 2012. Insecticide Residues in Pollen and Nectar of a Cucurbit Crop and Their Potential Exposure to 

Pollinators Journal of Agricultural and Food Chemistry, 60(18): 4449-4456. 

Yes  

833 M. Henry, M. Beguin, F. Requier, O. Rollin, J.-F. Odoux, P. Aupinel, J. Aptel, S. Tchamitchian and A. Decourtye 2012. A Common 

Pesticide Decreases Foraging Success and Survival in Honey Bees Science, 336(6079): 348-350. 

 Yes 

834 P. R. Whitehorn, S. O'Connor, F. L. Wackers and D. Goulson 2012. Neonicotinoid Pesticide Reduces Bumble Bee Colony Growth and 

Queen Production Science, 336(6079): 351-352. 

 Yes 

847 A. Tapparo, D. Marton, C. Giorio, A. Zanella, L. Solda, M. Marzaro, L. Vivan and V. Girolami 2012. Assessment of the Environmental 

Exposure of Honeybees to Particulate Matter Containing Neonicotinoid Insecticides Coming from Corn Coated Seeds Environmental 

Science &amp; Technology, 46(5): 2592-2599. 

Yes  

859 R. M. Johnson, W. Mao, H. S. Pollock, G. Niu, M. A. Schuler and M. R. Berenbaum 2012. Ecologically Appropriate Xenobiotics Induce 

Cytochrome P450s in Apis mellifera Plos One, 7(2): e31051. 

 Yes 

862 E. J. Hoffmann and S. J. Castle 2012. Imidacloprid in Melon Guttation Fluid: A Potential Mode of Exposure for Pest and Beneficial 

Organisms Journal of Economic Entomology, 105(1): 67-71. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

863 J. S. Pettis, D. vanEngelsdorp, J. Johnson and G. Dively 2012. Pesticide exposure in honey bees results in increased levels of the gut 

pathogen Nosema Naturwissenschaften, 99(2): 153-158. 

 Yes 

865 V. Girolami, M. Marzaro, L. Vivan, L. Mazzon, M. Greatti, C. Giorio, D. Marton and A. Tapparo 2012. Fatal powdering of bees in flight 

with particulates of neonicotinoids seed coating and humidity implication Journal of Applied Entomology, 136(1-2): 17-26. 

Yes Yes 

868 C. W. Schneider, J. Tautz, B. Gruenewald and S. Fuchs 2012. RFID Tracking of Sublethal Effects of Two Neonicotinoid Insecticides on 

the Foraging Behavior of Apis mellifera Plos One, 7(1): e30023. 

 Yes 

870 C. H. Krupke, G. J. Hunt, B. D. Eitzer, G. Andino and K. Given 2012. Multiple Routes of Pesticide Exposure for Honey Bees Living 

Near Agricultural Fields Plos One, 7(1): e29268. 

Yes  

873 D. Pochi, M. Biocca, R. Fanigliulo, P. Gallo and P. Pulcini 2012. Development and testing of innovative devices to reduce the drift of 

abrasion powder during the sowing of dressed seeds with pneumatic drills Power and Machinery. International Conference of 

Agricultural Engineering - CIGR-AgEng 2012: agriculture and engineering for a healthier life, Valencia, Spain, 8-12 July 2012, P-0855. 

Yes  

884 P. T. Georgiadis, J. Pistorius, U. Heimbach and M. Stahler 2012. Manual application of insecticidual dusts in semi-field experiments with 

honey bees Julius-Kuhn-Archiv, 438: 465-465. 

 Yes 

890 T. Cang, Y. Wang, R. Yu, C. Wu, L. Chen, S. Wu and X. Zhao 2012. The acute toxicity and risk assessment of 25 pesticides used in 

nectar plant to Apis mellifera L Acta Agriculturae Zhejiangensis, 24(5): 853-859. 

 Yes 

895 K. Pohorecka, P. Skubida, A. Miszczak, P. Semkiw, P. Sikorski, K. Zagibajlo, D. Teper, Z. Koltowski, M. Skubida, D. Zdanska and A. 

Bober 2012. Residues of neonicotinoid insecticides in bee collected plant materials from oilseed rape crops and their effect on bee 

colonies. Journal of Apicultural Science, 56(2): 115-134. 

Yes Yes 

901 G. DeGrandi-Hoffman, D. Sammataro and R. Simonds 2012. Are agrochemicals present in High Fructose Corn Syrup fed to honey bees 

(Apis mellifera L.)? Journal of Apicultural Research, 51(4): 371-372. 

Yes  

915 K. Anoop and S. Ram 2012. Effect of biopesticides and insecticides on aphid population, bee visits and yield of mustard Annals of Plant 

Protection Sciences, 20(1): 206-209. 

 Yes 

920 P. Fontana, V. Malagnini, O. Sartori, G. Tolotti, G. Angeli and C. Ioriatti 2012. Short and long term side-effects on honeybees of 

imidacloprid in apple orchards IOBC/WPRS Bulletin, 74: 62-62. 

 Yes 

935 D. J. Hawthorne and G. P. Dively 2011. Killing Them with Kindness? In-Hive Medications May Inhibit Xenobiotic Efflux Transporters 

and Endanger Honey Bees Plos One, 6(11): e26796. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

938 Anonymous 2011. 58th Seminar of the Association-of-Institutes-for-Bee-Research-Report, Berlin, Germany, March 28 -31, 2011 

Apidologie, 42(6): 771-796. 

Yes  

939 J. E. Reetz, S. Zuehlke, M. Spiteller and K. Wallner 2011. Neonicotinoid insecticides translocated in guttated droplets of seed-treated 

maize and wheat: a threat to honey bees? (vol 42, pg 596, 2011) Apidologie, 42(6): 797-797. 

Yes  

945 L. Pareja, M. Colazzo, A. Perez-Parada, S. Niell, L. Carrasco-Letelier, N. Besil, M. Veronica Cesio and H. Heinzen 2011. Detection of 

Pesticides in Active and Depopulated Beehives in Uruguay International Journal of Environmental Research and Public Health, 8(10): 

3844-3858. 

Yes  

946 J. P. Dupuis, M. Gauthier and V. Raymond-Delpech 2011. Expression patterns of nicotinic subunits alpha 2, alpha 7, alpha 8, and beta 1 

affect the kinetics and pharmacology of ACh-induced currents in adult bee olfactory neuropiles Journal of Neurophysiology, 106(4): 

1604-1613. 

 Yes 

957 J. E. Reetz, S. Zuehlke, M. Spiteller and K. Wallner 2011. Neonicotinoid insecticides translocated in guttated droplets of seed-treated 

maize and wheat: a threat to honeybees? Apidologie, 42(5): 596-606. 

Yes  

972 A. Tapparo, C. Giorio, M. Marzaro, D. Marton, L. Solda and V. Girolami 2011. Rapid analysis of neonicotinoid insecticides in guttation 

drops of corn seedlings obtained from coated seeds Journal of Environmental Monitoring, 13(6): 1564-1568. 

Yes  

973 D. Laurino, M. Porporato, A. Patetta and A. Manino 2011. Toxicity of neonicotinoid insecticides to honey bees: laboratory tests Bulletin 

of Insectology, 64(1): 107-113. 

 Yes 

978 M. Marzaro, L. Vivan, A. Targa, L. Mazzon, N. Mori, M. Greatti, E. P. Toffolo, A. Di Bernardo, C. Giorio, D. Marton, A. Tapparo and 

V. Girolami 2011. Lethal aerial powdering of honey bees with neonicotinoids from fragments of maize seed coat Bulletin of Insectology, 

64(1): 119-126. 

Yes Yes 

984 H.-L. Song, T. Zhou, Q. Wang, P.-L. Dai, Q.-H. Luo, S.-F. Xu and Y.-Y. Wu 2011. Effects of sublethal doses of insecticides on the 

olfactory sensitivity of the honeybee (Apis mellifera ligustica) Chinese Journal of Applied Entomology, 48(3): 611-615. 

 Yes 

1003 T. D. Paine, C. C. Hanlon and F. J. Byrne 2011. Potential risks of systemic imidacloprid to parasitoid natural enemies of a cerambycid 

attacking Eucalyptus Biological Control, 56(2): 175-178. 

Yes  

1005 A. Gregorc and J. D. Ellis 2011. Cell death localization in situ in laboratory reared honey bee (Apis mellifera L.) larvae treated with 

pesticides Pesticide Biochemistry and Physiology, 99(2): 200-207. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

1011 P. T. Georgiadis, J. Pistorius and U. Heimbach 2011. Dust in the wind - drift of dust containing insecticides - a risk for honey bees ( Apis 

mellifera L.)? Julius-Kuhn-Archiv, 430: 15-19. 

 Yes 

1023 K. Heylen, B. Gobin, L. Arckens, R. Huybrechts and J. Billen 2011. The effects of four crop protection products on the morphology and 

ultrastructure of the hypopharyngeal gland of the European honeybee, Apis mellifera Apidologie, 42(1): 103-116. 

 Yes 

1040 J. Tobback, V. Mommaerts, H. P. Vandersmissen, G. Smagghe and R. Huybrechts 2011. Age-and task-dependent foraging gene 

expression in the bumblebee Bombus terrestris Archives of Insect Biochemistry and Physiology, 76(1): 30-42. 

 Yes 

1044 M.-P. Chauzat, A.-C. Martel, N. Cougoule, P. Porta, J. Lachaize, S. Zeggane, M. Aubert, P. Carpentier and J.-P. Faucon 2011. An 

assessment of honeybee colony matrices, Apis mellifera (Hymenoptera Apidae) to monitor pesticide presence in continental France. 

Environmental Toxicology and Chemistry, 30(1): 103-111. 

Yes  

1051 M. Biocca, E. Conte, P. Pulcini, E. Marinelli and D. Pochi 2011. Sowing simulation tests of a pneumatic drill equipped with systems 

aimed at reducing the emission of abrasion dust from maize dressed seed Journal of Environmental Science and Health Part B-Pesticides 

Food Contaminants and Agricultural Wastes, 46(6): 438-448. 

Yes  

1052 L. Donnarumma, P. Pulcini, D. Pochi, S. Rosati, L. Lusco and E. Conte 2011. Preliminary study on persistence in soil and residues in 

maize of imidacloprid Journal of Environmental Science and Health Part B-Pesticides Food Contaminants and Agricultural Wastes, 

46(6): 469-472. 

Yes  

1058 K. M. Kasiotis, L. Charistos, N. Emmanouil and F. Hatjina 2011. Imidacloprid residues on honeybee, honey and pollen from colonies 

placed on cotton fields Mellifera, 11(21/22): 31-32. 

Yes  

1069 J. Bernal, E. Garrido-Bailon, M. J. del Nozal, A. V. Gonzalez-Porto, R. Martin-Hernandez, J. C. Diego, J. J. Jimenez, J. L. Bernal and M. 

Higes 2010. Overview of Pesticide Residues in Stored Pollen and Their Potential Effect on Bee Colony (Apis mellifera) Losses in Spain 

Journal of Economic Entomology, 103(6): 1964-1971. 

Yes  

1074 P. Han, C.-Y. Niu, C.-L. Lei, J.-J. Cui and N. Desneux 2010. Quantification of toxins in a Cry1Ac+CpTI cotton cultivar and its potential 

effects on the honey bee Apis mellifera L Ecotoxicology, 19(8): 1452-1459. 

 Yes 

1075 P. Han, C.-Y. Niu, C.-L. Lei, J.-J. Cui and N. Desneux 2010. Use of an innovative T-tube maze assay and the proboscis extension 

response assay to assess sublethal effects of GM products and pesticides on learning capacity of the honey bee Apis mellifera L 

Ecotoxicology, 19(8): 1612-1619. 

 Yes 

1076 N. Bacandritsos, A. Granato, G. Budge, I. Papanastasiou, E. Roinioti, M. Caldon, C. Falcaro, A. Gallina and F. Mutinelli 2010. Sudden 

deaths and colony population decline in Greek honey bee colonies Journal of Invertebrate Pathology, 105(3): 335-340. 

Yes Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

1085 P. Tremolada, M. Mazzoleni, F. Saliu, M. Colombo and M. Vighi 2010. Field Trial for Evaluating the Effects on Honeybees of Corn 

Sown Using Cruiser(A (R)) and Celest xl(A (R)) Treated Seeds Bulletin of Environmental Contamination and Toxicology, 85(3): 229-

234. 

 Yes 

1086 E. Garrido-Bailon, R. Martin-Hernandez, J. Bernal, J. L. Bernal, A. Martinez-Salvador, L. Barrios, A. Meana and M. Higes 2010. Short 

communication. The detection of Israeli Acute Paralysis virus (IAPV), fipronil and imidacloprid in professional apiaries are not related 

with massive honey bee colony loss in Spain Spanish Journal of Agricultural Research, 8(3): 658-661. 

Yes  

1096 M. Garcia-Chao, M. Jesus Agruna, G. Flores Calvete, V. Sakkas, M. Llompart and T. Dagnac 2010. Validation of an off line solid phase 

extraction liquid chromatography-tandem mass spectrometry method for the determination of systemic insecticide residues in honey and 

pollen samples collected in apiaries from NW Spain Analytica Chimica Acta, 672(1-2): 107-113. 

Yes  

1107 M. Wang, M. Kang, X. Guo and B. Xu 2010. Identification and characterization of two phospholipid hydroperoxide glutathione 

peroxidase genes from Apis cerana cerana Comparative Biochemistry and Physiology C-Toxicology &amp; Pharmacology, 152(1): 75-

83. 

 Yes 

1118 C. Dussaubat, A. Maisonnasse, C. Alaux, S. Tchamitchan, J.-L. Brunet, E. Plettner, L. P. Belzunces and Y. Le Conte 2010. Nosema spp. 

Infection Alters Pheromone Production in Honey Bees (Apis mellifera) Journal of Chemical Ecology, 36(5): 522-525. 

 Yes 

1130 C. A. Mullin, M. Frazier, J. L. Frazier, S. Ashcraft, R. Simonds, D. vanEngelsdorp and J. S. Pettis 2010. High Levels of Miticides and 

Agrochemicals in North American Apiaries: Implications for Honey Bee Health Plos One, 5(3): e9754. 

Yes  

1133 C. Alaux, J.-L. Brunet, C. Dussaubat, F. Mondet, S. Tchamitchan, M. Cousin, J. Brillard, A. Baldy, L. P. Belzunces and Y. Le Conte 

2010. Interactions between Nosema microspores and a neonicotinoid weaken honeybees (Apis mellifera) Environmental Microbiology, 

12(3): 774-782. 

 Yes 

1142 A. E. Gradish, C. D. Scott-Dupree, L. Shipp, C. R. Harris and G. Ferguson 2010. Effect of reduced risk pesticides for use in greenhouse 

vegetable production on Bombus impatiens (Hymenoptera: Apidae) Pest Management Science, 66(2): 142-146. 

 Yes 

1146 J. R. P. Falco, J. H. Hashimoto, F. Fermino and V. A. A. d. Toledo 2010. Toxicity of thiamethoxam, behavioral effects and alterations in 

chromatin of Apis mellifera L., 1758 (Hymenoptera; Apidae) Research Journal of Agriculture and Biological Sciences, 6(6): 823-828. 

 Yes 

1149 S. Girotti, E. Maiolini, S. Ghini, S. Eremin and J. Manes 2010. Quantification of imidacloprid in honeybees: development of a 

chemiluminescent ELISA Analytical Letters, 43(3): 466-475. 

Yes  



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

90 

Ref. ID Reference Type of data 

  Exposure Effects 

1153 M. I. S. Skerl and A. Gregorc 2010. Heat shock proteins and cell death in situ localisation in hypopharyngeal glands of honeybee (Apis 

mellifera carnica) workers after imidacloprid or coumaphos treatment Apidologie, 41(1): 73-86. 

 Yes 

1158 V. Mommaerts, S. Reynders, J. Boulet, L. Besard, G. Sterk and G. Smagghe 2010. Risk assessment for side-effects of neonicotinoids 

against bumblebees with and without impairing foraging behavior Ecotoxicology, 19(1): 207-215. 

 Yes 

1164 D. R. Sharma 2010. Bioefficacy of insecticides against peach leaf curl aphid, Brachycaudus helichrysi (Kaltenbach) in Punjab Indian 

Journal of Entomology, 72(3): 217-222. 

 Yes 

1171 M.-P. Chauzat, A.-C. Martel, P. Blanchard, M.-C. Clement, F. Schurr, C. Lair, M. Ribiere, K. Wallner, P. Rosenkranz and J.-P. Faucon 

2010. A case report of a honey bee colony poisoning Journal of Apicultural Research, 49(1): 113-115. 

Yes Yes 

1180 A. Jacobs, G. Bischoff, C. Buttner and W. Pestemer 2010. Residue behaviour of selected pesticides in potatoes and bees Julius-Kuhn-

Archiv, 424: 34-34. 

 Yes 

1181 U. Heimbach and M. Stahler 2010. Problems encountered during sowing of treated cereal seeds Julius-Kuhn-Archiv, 428: 76-77. Yes  

1186 A. Jacobs and G. Bischoff 2010. Residue behavior and storage stability of clothianidin and pymetrozine Julius-Kuhn-Archiv, 428: 467-

467. 

 Yes 

1197 D. Laurino, A. Manino, A. Patetta, M. Ansaldi and M. Porporato 2010. Acute oral toxicity of neonicotinoids on different honey bee 

strains. Redia-Giornale Di Zoologia, 93: 99-102. 

 Yes 

1213 B. Vinothkumar, N. Kumaran, N. Boomathi, P. A. Saravanan and S. Kuttalam 2010. Toxicity of spirotetramat 150 OD to honeybees 

Madras Agricultural Journal, 97(1/3): 86-87. 

 Yes 

1235 G. Rafael Valdovinos-Nunez, J. J. G. Quezada-Euan, P. Ancona-Xiu, H. Moo-Valle, A. Carmona and E. Ruiz Sanchez 2009. 

Comparative Toxicity of Pesticides to Stingless Bees (Hymenoptera: Apidae: Meliponini) Journal of Economic Entomology, 102(5): 

1737-1742. 

 Yes 

1236 V. Girolami, L. Mazzon, A. Squartini, N. Mori, M. Marzaro, A. Di Bernardo, M. Greatti, C. Giorio and A. Tapparo 2009. Translocation 

of Neonicotinoid Insecticides From Coated Seeds to Seedling Guttation Drops: A Novel Way of Intoxication for Bees Journal of 

Economic Entomology, 102(5): 1808-1815. 

Yes Yes 

1259 D. Thomazoni, M. F. Soria, C. Kodama, V. Carbonari, R. P. Fortunato, P. E. Degrande and V. A. Jr Valter 2009. Selectivity of 

insecticides for adult workers of Apis mellifera (Hymenoptera: Apidae) Revista Colombiana De Entomologia, 35(2): 173-176. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

1264 M.-P. Chauzat, P. Carpentier, A.-C. Martel, S. Bougeard, N. Cougoule, P. Porta, J. Lachaize, F. Madec, M. Aubert and J.-P. Faucon 

2009. Influence of Pesticide Residues on Honey Bee (Hymenoptera: Apidae) Colony Health in France Environmental Entomology, 

38(3): 514-523. 

Yes Yes 

1265 A. Choudhary, D. C. Sharma and A. Badiyala 2009. Relative Safety of Some Pesticides against Honey Bees, Apis Cerana Cerana Fab. 

and Apis Mellifera L. on Mustard (Brassica Juncea L. Czern) Pesticide Research Journal, 21(1): 67-70. 

 Yes 

1266 T. Portoles, M. Ibanez, J. V. Sancho, F. J. Lopez and F. Hernandez 2009. Combined Use of GC-TOF MS and UHPLC-(Q)TOF MS To 

Investigate the Presence of Nontarget Pollutants and Their Metabolites in a Case of Honeybee Poisoning Journal of Agricultural and 

Food Chemistry, 57(10): 4079-4090. 

Yes  

1277 B. K. Nguyen, C. Saegerman, C. Pirard, J. Mignon, J. Widart, B. Tuirionet, F. J. Verheggen, D. Berkvens, E. De Pauw and E. Haubruge 

2009. Does Imidacloprid Seed-Treated Maize Have an Impact on Honey Bee Mortality? Journal of Economic Entomology, 102(2): 616-

623. 

Yes Yes 

1290 C. D. Scott-Dupree, L. Conroy and C. R. Harris 2009. Impact of Currently Used or Potentially Useful Insecticides for Canola 

Agroecosystems on Bombus impatiens (Hymenoptera: Apidae), Megachile rotundata (Hymentoptera: Megachilidae), and Osmia lignaria 

(Hymenoptera: Megachilidae) Journal of Economic Entomology, 102(1): 177-182. 

 Yes 

1306 S. M. Carvalho, G. A. Carvalho, C. F. Carvalho, J. S. S. Bueno Filho and A. P. M. Baptista 2009. Toxicity of acaricides/insecticides for 

citrus crop to the Africanized honeybee Apis mellifera L., 1758 (Hymenoptera: Apidae) Arquivos do Instituto Biologico Sao Paulo, 

76(4): 597-605. 

 Yes 

1312 T. Belien, J. Kellers, K. Heylen, W. Keulemans, J. Billen, L. Arckens, R. Huybrechts and B. Gobin 2009. Effects of sublethal doses of 

crop protection agents on honey bee (Apis mellifera) global colony vitality and its potential link with aberrant foraging activity 

Communications in agricultural and applied biological sciences, 74(1): 245-53. 

 Yes 

1314 Y. Aliouane, A. K. el Hassani, V. Gary, C. Armengaud, M. Lambin and M. Gauthier 2009.Subchronic exposure of honeybees to 

sublethal doses of pesticides: effects on behavior. Environmental Toxicology and Chemistry, 28(1): 113-122. 

 Yes 

1322 J. Pistorius, G. Bischoff and U. Heimbach 2009. Bee poisoning by abrasion of active substances from seed treatment of maize during 

seeding in spring 2008 Journal fur Kulturpflanzen, 61(1): 9-14. 

Yes  

1329 M. Janke, P. Rosenkranz and W. G. o. G. B. I. Germany 2009. Periodical honey bee colony losses in Germany: preliminary results from 

a four years monitoring project Julius-Kuhn-Archiv, 423: 108-117. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

1330 J. Pistorius, G. Bischoff, U. Heimbach and M. Stahler 2009. Bee poisoning incidents in Germany in spring 2008 caused by abrasion of 

active substance from treated seeds during sowing of maize Julius-Kuhn-Archiv, 423: 118-126. 

Yes  

1332 A. Nikolakis, A. Chapple, R. Friessleben, P. Neumann, T. Schad, R. Schmuck, H. F. Schnier, H. J. Schnorbach, R. Schoning and C. 

Maus 2009. An effective risk management approach to prevent bee damage due to the emission of abraded seed treatment particles 

during sowing of seeds treated with bee toxic insecticides Julius-Kuhn-Archiv, 423: 132-148. 

Yes  

1333 L. Bortolotti, A. G. Sabatini, F. Mutinelli, M. Astuti, A. Lavazza, R. Piro, D. Tesoriero, P. Medrzycki, F. Sgolastra and C. Porrini 2009. 

Spring honey bee losses in Italy Julius-Kuhn-Archiv, 423: 148-152. 

Yes  

1334 K. Wallner 2009. Sprayed and seed dressed pesticides in pollen, nectar and honey of oilseed rape Julius-Kuhn-Archiv, 423: 152-153. Yes  

1358 E. C. Yang, Y. C. Chuang, Y. L. Chen and L. H. Chang 2008. Abnormal Foraging Behavior Induced by Sublethal Dosage of 

Imidacloprid in the Honey Bee (Hymenoptera: Apidae) Journal of Economic Entomology, 101(6): 1743-1748. 

 Yes 

1370 A. I. Illarionov and A. A. Derkach 2008. Toxicity and Hazard of Neonicotinoids for Honeybees Agrokhimiya, 10: 74-81.  Yes 

1377 A. Choudhary and D. C. Sharma 2008. Dynamics of pesticide residues in nectar and pollen of mustard (Brassica juncea (L.) Czern.) 

grown in Himachal Pradesh (India) Environmental Monitoring and Assessment, 144(1-3): 143-150. 

Yes  

1400 R. Ramirez-Romero, N. Desneux, A. Decourtye, A. Chaffiol and M. H. Pham-Delegue 2008. Does CrylAb protein affect learning 

performances of the honey bee Apis mellifera L. (Hymenoptera, Apidae)? Ecotoxicology and Environmental Safety, 70(2): 327-333. 

 Yes 

1403 V. A. Abbott, J. L. Nadeau, H. A. Higo and M. L. Winston 2008. Lethal and sublethal effects of imidacloprid on osmia lignaria and 

clothianidin on megachile rotundata (Hymenoptera : megachilidae) Journal of Economic Entomology, 101(3): 784-796. 

 Yes 

1408 A. K. El Hassani, M. Dacher, V. Gary, M. Lambin, M. Gauthier and C. Armengaud 2008. Effects of sublethal doses of acetamiprid and 

thiamethoxam on the behavior of the honeybee (Apis mellifera) Archives of Environmental Contamination and Toxicology, 54(4): 653-

661. 

 Yes 

1419 G. S. Barbara, B. Gruenewald, S. Paute, M. Gauthier and V. Raymond-Delpech 2008. Study of nicotinic acetylcholine receptors on 

cultured antennal lobe neurones from adult honeybee brains Invertebrate Neuroscience, 8(1): 19-29. 

 Yes 

1460 F. Seefeld 2008. Chemical analysis for the detection of damage to honey bees by pesticides in the period of 1985 to 2006 Mitteilungen 

aus dem Julius Kuhn-Institut, 418: 150 pp.-150 pp.. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

1472 M. E. de Sena Fernandes, F. L. Fernandes, M. C. Picanco, R. B. Queiroz, R. S. da Silva and A. A. Goicochea Huertas 2008. 

Physiological selectivity of insecticides to Apis mellifera (Hymenoptera : Apidae) and Protonectarina sylveirae (Hymenoptera : 

Vespidae) in citrus Sociobiology, 51(3): 765-774. 

 Yes 

1477 A. E. Gradish, C. D. S. Dupree, L. Shipp, C. R. Harris and G. Ferguson 2008. The effect of reduced risk pesticides for use in greenhouse 

vegetable production on bumble bees ( Bombus impatiens Cresson) Bulletin OILB/SROP, 32: 67-70. 

 Yes 

1484 M. Greatti, R. Barbattini, A. Stravisi, A. G. Sabatini and S. Rossi 2008. Spread of the seed treatment Gaucho 350FS (S.A. imidacloprid) 

in the environment during maize sowing - Insecticides applied for seed dressing in maize Notiziario ERSA, 22(2): 33-36. 

Yes  

1504 V. A. Krischik, A. L. Landmark and G. E. Heimpel 2007. Soil-applied imidacloprid is translocated to nectar and kills nectar-feeding 

Anagyrus pseudococci (Girault) (Hymenoptera : Encyrtidae) Environmental Entomology, 36(5): 1238-1245. 

Yes  

1505 C.-z. Liu, G. Wang and L. Yan 2007. Effects of imidacloprid on arthropod community structure and its dynamics in alfalfa field 

Yingyong Shengtai Xuebao, 18(10): 2379-2383. 

 Yes 

1532 G. C. Cutler and C. D. Scott-Dupree 2007. Exposure to clothianidin seed-treated canola has no long-term impact on honey bees Journal 

of Economic Entomology, 100(3): 765-772. 

Yes Yes 

1541 M. D. Gil Garcia, M. Martinez Galera, R. Santiago Valverde, A. Galanti and S. Girotti 2007. Column switching liquid chromatography 

and post-column photochemically fluorescence detection to determine imidacloprid and 6-chloronicotinic acid in honeybees Journal of 

Chromatography A, 1147(1): 17-23. 

Yes  

1574 J. M. Bonmatin, P. A. Marchand, J. F. Cotte, A. Aajoud, H. Casabianca, G. Goutailler and M. Courtiade 2007. Bees and systemic 

insecticides (imidacloprid, fipronil) in pollen: subnano-quantification by HPLC/MS/MS and GC/MS. 13th Symposium Pesticide 

Chemistry, Piacenza, Italy, 3-6 September 2007. 827-834. 

Yes  

1605 J. J. Pastagia and M. B. Patel 2007. Relative contact toxicity of some insecticides to worker bees of Apis cerana F Journal of Plant 

Protection and Environment, 4(2): 89-92. 

 Yes 

1610 M. Greatti, R. Barbattini, A. Stravisi, A. G. Sabatini and S. Rossi 2006. Presence of the a.i. imidacloprid on vegetation near corn fields 

sown with Gaucho((R)) dressed seeds Bulletin of Insectology, 59(2): 99-103. 

Yes  

1644 A. K. Karnatak and P. V. Thorat 2006. Effect of insecticidal micro-environment on the honey bee, Apis mellifera in Brassica napus 

Journal of Applied Bioscience, 32(1): 93-94. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

1653 M. P. Chauzat, J. P. Faucon, A. C. Martel, J. Lachaize, N. Cougoule and M. Aubert 2006. A survey of pesticide residues in pollen loads 

collected by honey bees in France Journal of Economic Entomology, 99(2): 253-262. 

Yes  

1662 M. Rancan, A. G. Sabatini, G. Achilli and G. C. Galletti 2006. Determination of Imidacloprid and metabolites by liquid chromatography 

with an electrochemical detector and post column photochemical reactor Analytica Chimica Acta, 555(1): 20-24. 

Yes  

1687 M. Fanti, R. Maines and G. Angeli 2006. Evaluation of the repellency and acute toxicity of Neonicotinoids insecticides on Apis mellifera 

ligustica. Giornate Fitopatologiche 2006, Riccione (RN), 27-29 marzo 2006. Atti, volume primo, p51-58. 

 Yes 

1690 K. Dutta, U. Mian, S. Alam, M. Nasiruddin and U. Ahmed 2006. Evaluation of some chemical and botanical pesticides along with a 

seed-treating chemical against the mustard aphid ( Lipaphis erysimi Kalt.) Journal of Subtropical Agricultural Research and 

Development, 4(4): 197-201. 

 Yes 

1692 M. P. Chauzat, J. P. Faucon, A. C. Martel, J. Lachaize, N. Cougoule and M. Aubert 2006. Pesticides, pollen and honey bees Phytoma, 

594: 40-45. 

Yes  

1708 R. Ramirez-Romero, J. Chaufaux and M. H. Pham-Delegue 2005. Effects of Cry1Ab protoxin, deltamethrin and imidacloprid on the 

foraging activity and the learning performances of the honeybee Apis mellifera, a comparative approach Apidologie, 36(4): 601-611. 

 Yes 

1709 J. Bailey, C. Scott-Dupree, R. Harris, J. Tolman and B. Harris 2005. Contact and oral toxicity to honey bees (Apis mellifera) of agents 

registered for use for sweet corn insect control in Ontario, Canada Apidologie, 36(4): 623-633. 

 Yes 

1715 G. S. Barbara, C. Zube, J. Rybak, M. Gauthier and B. Grunewald 2005. Acetylcholine, GABA and glutamate induce ionic currents in 

cultured antennal lobe neurons of the honeybee, Apis mellifera Journal of Comparative Physiology a-Neuroethology Sensory Neural and 

Behavioral Physiology, 191(9): 823-836. 

 Yes 

1730 J. M. Bonmatin, P. A. Marchand, R. Charvet, I. Moineau, E. R. Bengsch and M. E. Colin 2005. Quantification of imidacloprid uptake in 

maize crops Journal of Agricultural and Food Chemistry, 53(13): 5336-5341. 

Yes  

1753 S. Kumar, C. M. Regupathy and A. Regupathy 2005. Risk assessment of neonicotinoids applied to coffee ecosystem International Pest 

Control, 47(2): 82-87. 

 Yes 

1757 N. Singh and A. K. Karnatak 2005. Relative toxicity of some insecticides to the workers of Apis mellifera L Shashpa, 12(1): 23-25.  Yes 

1758 S. Rossi, A. G. Sabatini, R. Cenciarini, S. Ghini and S. Girotti 2005. Use of high-performance liquid chromatography-UV and gas 

chromatography-mass spectrometry for determination of the imidacloprid content of honeybees, pollen, paper filters, grass, and flowers 

Chromatographia, 61(3-4): 189-195. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

1760 J. P. Faucon, C. Aurieres, P. Drajnudel, L. Mathieu, M. Ribiere, A. C. Martel, S. Zeggane, M. P. Chauzat and M. F. A. Aubert 2005. 

Experimental study on the toxicity of imidacloprid given in syrup to honey bee (Apis mellifera) colonies Pest Management Science, 

61(2): 111-125. 

 Yes 

1771 A. L. Alarcon, M. Canovas, R. Senn and R. Correia 2005. The safety of thiamethoxam to pollinating bumble bees (Bombus terrestris L.) 

when applied to tomato plants through drip irrigation Communications in Agricultural and Applied Biological Sciences, 70(4): 569-579. 

 Yes 

1774 J. M. Bonmatin, I. Moineau, R. Charvet, M. E. Colin, C. Fleche and E. R. Bengsch 2005. Behaviour of imidacloprid in fields. Toxicity 

for honey bees Environmental Chemistry: Green Chemistry and Pollutants in Ecosystems,In: Environmental Chemistry: Green 

Chemistry and Pollutants in Ecosystems. Lichtfouse, E; Schwarzbauer, J; Robert, D Eds. Springer, New York. p. 483-494. 

Yes  

1779 I. S. Gour and B. L. Pareek 2005. Relative toxicity of some insecticides to coccinellid, Coccinella septempunctata Linn. and Indian honey 

bee, Apis cerana indica Indian Journal of Agricultural Research, 39(4): 299-302. 

 Yes 

1792 G. Rachna, S. K. Sharma and P. D. Sharma 2005. Field and residual toxicity of commonly used insecticides to Asian honeybees ( Apis 

dorsata F. and A. florea F.) in cotton Honeybee Science, 26(1): 29-32. 

 Yes 

1800 S. Suchail, G. De Sousa, R. Rahmani and L. P. Belzunces 2004. In vivo distribution and metabolisation of C-14-imidacloprid in different 

compartments of Apis mellifera L Pest Management Science, 60(11): 1056-+. 

Yes  

1801 M. E. Colin, J. M. Bonmatin, I. Moineau, C. Gaimon, S. Brun and J. P. Vermandere 2004. A method to quantify and analyze the foraging 

activity of honey bees: Relevance to the sublethal effects induced by systemic insecticides Archives of Environmental Contamination and 

Toxicology, 47(3): 387-395. 

 Yes 

1802 R. Schmuck 2004. Effects of a chronic dietary exposure of the honeybee Apis mellifera (Hymenoptera : Apidae) to imidacloprid 

Archives of Environmental Contamination and Toxicology, 47(4): 471-478. 

 Yes 

1803 P. J. Elzen, G. W. Elzen and G. E. Lester 2004. Compatibility of an organically based insect control program with honey bee 

(Hymenoptera : Apidae) pollination in cantaloupes Journal of Economic Entomology, 97(5): 1513-1516. 

 Yes 

1827 T. Iwasa, N. Motoyama, J. T. Ambrose and R. M. Roe 2004. Mechanism for the differential toxicity of neonicotinoid insecticides in the 

honey bee, Apis mellifera Crop Protection, 23(5): 371-378. 

 Yes 

1829 M. T. Franklin, M. L. Winston and L. A. Morandin 2004. Effects of clothianidin on Bombus impatiens (Hymenoptera : apidae) colony 

health and foraging ability Journal of Economic Entomology, 97(2): 369-373. 

 Yes 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

96 

Ref. ID Reference Type of data 

  Exposure Effects 

1836 A. Decourtye, J. Devillers, S. Cluzeau, M. Charreton and M. H. Pham-Delegue 2004. Effects of imidacloprid and deltamethrin on 

associative learning in honeybees under semi-field and laboratory conditions Ecotoxicology and Environmental Safety, 57(3): 410-419. 

 Yes 

1839 S. Suchail, L. Debrauwer and L. P. Belzunces 2004. Metabolism of imidacloprid in Apis mellifera Pest Management Science, 60(3): 291-

296. 

Yes Yes 

1845 A. Decourtye, C. Armengaud, M. Renou, J. Devillers, S. Cluzeau, M. Gauthier and M. H. Pham-Delegue 2004. Imidacloprid impairs 

memory and brain metabolism in the honeybee (Apis mellifera L.) Pesticide Biochemistry and Physiology, 78(2): 83-92. 

 Yes 

1848 R. Charvet, M. Katouzian-Safadi, M. E. Colin, P. A. Marchand and J. M. Bonmatin 2004. Systemic insecticides: New risk for pollinator 

insects Annales Pharmaceutiques Francaises, 62(1): 29-35. 

Yes  

1873 E. Marinelli, F. M. De Pace, P. Belligoli and L. P. Oddo 2004. Biomonitoring by bees. Tests in latium region Redia, 87: 207-210. Yes  

1880 G. Sterk and M. Benuzzi 2004. New plant protection chemicals: tests of toxicity to bumble bees in the greenhouse Colture Protette, 

33(1): 75-77. 

 Yes 

1886 F. M. Laurent and E. Rathahao 2003. Distribution of C-14 imidacloprid in sunflowers (Helianthus annuus L.) following seed treatment 

Journal of Agricultural and Food Chemistry, 51(27): 8005-8010. 

Yes  

1888 F. X. D. Moncharmont, A. DeCourtye, C. Hennequet-Hantier, O. Pons and M. H. Pham-Delegue 2003. Statistical analysis of honeybee 

survival after chronic exposure to insecticides Environmental Toxicology and Chemistry, 22(12): 3088-3094. 

 Yes 

1913 A. S. Carretero, C. Cruces-Blanco, S. P. Duran and A. F. Gutierrez 2003. Determination of imidacloprid and its metabolite 6-

chloronicotinic acid in greenhouse air by application of micellar electrokinetic capillary chromatography with solid-phase extraction 

Journal of Chromatography A, 1003(1-2): 189-195. 

Yes  

1916 B. Sechser and J. Freuler 2003. The impact of thiamethoxam on bumble bee broods (Bombus terrestris L.) following drip application in 

covered tomato crops Anzeiger Fur Schadlingskunde-Journal of Pest Science, 76(3): 74-77. 

 Yes 

1918 R. Schmuck, R. Nauen and U. Ebbinghaus-Kintscher 2003. Effects of imidacloprid and common plant metabolites of imidacloprid in the 

honeybee: Toxicological and biochemical considerations Bulletin of Insectology, 56(1): 27-34. 

 Yes 

1919 R. Schoening and R. Schmuck 2003. Analytical determination of imidacloprid and relevant metabolite residues by LC MS/MS Bulletin 

of Insectology, 56(1): 41-50. 

Yes  

1921 P. Medrzycki, R. Montanari, L. Bortolotti, A. G. Sabatini, S. Maini and C. Porrini 2003. Effects of imidacloprid administered in sub-

lethal doses on honey bee behaviour. Laboratory tests Bulletin of Insectology, 56(1): 59-62. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

1922 L. Bortolotti, R. Montanari, J. Marcelino, P. Medrzycki, S. Maini and C. Porrini 2003. Effects of sub-lethal imidacloprid doses on the 

homing rate and foraging activity of honey bees Bulletin of Insectology, 56(1): 63-67. 

 Yes 

1923 H. F. Schnier, G. Wenig, F. Laubert, V. Simon and R. Schmuck 2003. Honey bee safety of imidacloprid corn seed treatment Bulletin of 

Insectology, 56(1): 73-75. 

Yes Yes 

1924 T. Stadler, D. Martinez Gines and M. Buteler 2003. Long-term toxicity assessment of imidacloprid to evaluate side effects on honey bees 

exposed to treated sunflower in Argentina Bulletin of Insectology, 56(1): 77-81. 

Yes Yes 

1925 R. E. L. Rogers and J. R. Kemp 2003. Imidacloprid, potatoes, and honey bees in Atlantic Canada: Is there a connection? Bulletin of 

Insectology, 56(1): 83-88. 

Yes  

1926 F. Marletto, A. Patetta and A. Manino 2003. Laboratory assessment of pesticide toxicity to bumblebees Bulletin of Insectology, 56(1): 

155-158. 

 Yes 

1927 F. Incerti, L. Bortolotti, C. Porrini, A. M. Sbrenna and G. Sbrenna 2003. An extended laboratory test to evaluate the effects of pesticides 

on bumblebees. Preliminary results Bulletin of Insectology, 56(1): 159-164. 

 Yes 

1930 L. A. Morandin and M. L. Winston 2003. Effects of novel pesticides on bumble bee (Hymenoptera : Apidae) colony health and foraging 

ability Environmental Entomology, 32(3): 555-563. 

 Yes 

1934 J.-P. Faucon, C. Aurieres, P. Drajnudel, M. Ribiere, A.-C. Martel, S. Zeggane, M.-P. Chauzat and M. Aubert 2003. Toxicity of 

imidacloprid feedings on honeybee colonies Bulletin of Insectology, 56(1): 195-195. 

 Yes 

1938 J. M. Bonmatin, I. Moineau, R. Charvet, C. Fleche, M. E. Colin and E. R. Bengsch 2003. A LC/APCI-MS/MS method for analysis of 

imidacloprid in soils, in plants, and in pollens Analytical Chemistry, 75(9): 2027-2033. 

Yes  

1943 S. J. Lee, M. Tomizawa and J. E. Casida 2003. Nereistoxin and cartap neurotoxicity attributable to direct block of the insect nicotinic 

receptor/channel Journal of Agricultural and Food Chemistry, 51(9): 2646-2652. 

 Yes 

1949 D. Guez, L. P. Belzunces and R. Maleszka 2003. Effects of imidacloprid metabolites on habituation in honeybees suggest the existence 

of two subtypes of nicotinic receptors differentially expressed during adult development Pharmacology Biochemistry and Behavior, 

75(1): 217-222. 

 Yes 

1954 A. Decourtye, E. Lacassie and M. H. Pham-Delegue 2003. Learning performances of honeybees (Apis mellifera L) are differentially 

affected by imidacloprid according to the season Pest Management Science, 59(3): 269-278. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

1964 D. Wang, W. Yu, Y. Yuan and J. Zhao 2003. Sensitivities of bumblebees to some pesticides commonly applied to tomato Acta 

Agriculturae Shanghai, 19(4): 67-69. 

 Yes 

1970 A. Moise, L. Al Marghitas, D. Dezmirean and M. Man 2003. Research concerning the effect of imidacloprid on honey bees (Apis 

Mellifera Carpatica). Bulletin of the University of Agricultural Sciences and Veterinary Medicine, Vol 59: Animal Husbandry AND 

Technology, p 184-187. 

 Yes 

1992 J. H. Hashimoto, M. C. C. Ruvolo-Takasusuki and V. D. A. de Toledo 2003. Evaluation of the use of the inhibition esterases activity on 

Apis mellifera as bioindicators of insecticide thiamethoxam pesticide residues Sociobiology, 42(3): 693-699. 

 Yes 

2002 G. Sterk, F. Heuts, N. Merck and J. Bock 2003. Sensitivity of non-target arthropods and beneficial fungal species to chemical and 

biological plant protection products: results of laboratory and semi-field trials. Proceedings of the 1st International Symposium on 

Biological Control of Arthropods, Honolulu, Hawaii, 14-18 January 2002. p306-313. 

 Yes 

2028 J. A. Gels, D. W. Held and D. A. Potter 2002. Hazards of insecticides to the bumble bees Bombus impatiens (Hymenoptera : Apidae) 

foraging on flowering white clover in turf Journal of Economic Entomology, 95(4): 722-728. 

 Yes 

2045 P. Deglise, B. Grunewald and M. Gauthier 2002. The insecticide imidacloprid is a partial agonist of the nicotinic receptor of honeybee 

Kenyon cells Neuroscience Letters, 321(1-2): 13-16. 

 Yes 

2060 C. Armengaud, M. Lambin and M. Gauthier 2002. Effects of imidacloprid on the neural processes of memory in honey bees. In: Honey 

Bees: Estimating the Environmental Impact of Chemicals (DeVillers J and Pham-Delegue MH Eds.), p85-100. 

 Yes 

2079 B. Sechser, B. Reber and J. Freuler 2002. The safe use of thiamethoxam by drench or drip irrigation in glasshouse crops where bumble 

bees Bombus terrestris (L.) are released Mitteilungen der Schweizerischen Entomologischen Gesellschaft, 75(3-4): 273-287. 

 Yes 

2095 M. Lambin, C. Armengaud, S. Raymond and M. Gauthier 2001. Imidacloprid-induced facilitation of the proboscis extension reflex 

habituation in the honeybee Archives of Insect Biochemistry and Physiology, 48(3): 129-134. 

 Yes 

2096 S. Suchail, D. Guez and L. P. Belzunces 2001. Discrepancy between acute and chronic toxicity induced by imidacloprid and its 

metabolites in Apis mellifera Environmental Toxicology and Chemistry, 20(11): 2482-2486. 

 Yes 

2112 D. Guez, S. Suchail, M. Gauthier, R. Maleszka and L. P. Belzunces 2001. Contrasting effects of imidacloprid on habituation in 7- and 8-

day-old honeybees (Apis mellifera) Neurobiology of Learning and Memory, 76(2): 183-191. 

 Yes 

2118 R. Nauen, U. Ebbinghaus-Kintscher and R. Schmuck 2001. Toxicity and nicotinic acetylcholine receptor interaction of imidacloprid and 

its metabolites in Apis mellifera (Hymenoptera : Apidae) Pest Management Science, 57(7): 577-586. 

 Yes 
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  Exposure Effects 

2123 J. N. Tasei, G. Ripault and E. Rivault 2001. Hazards of imidacloprid seed coating to Bombus terrestris (Hymenoptera : Apidae) when 

applied to sunflower Journal of Economic Entomology, 94(3): 623-627. 

 Yes 

2139 R. Schmuck, R. Schoning, A. Stork and O. Schramel 2001. Risk posed to honeybees (Apis mellifera L. Hymenoptera) by an imidacloprid 

seed dressing of sunflowers Pest Management Science, 57(3): 225-238. 

Yes Yes 

2153 P. Bielza, J. Contreras, M. M. Guerrero, J. Izquierdo, A. Lacasa and V. Mansanet 2001. Effects of Confidor 20 LS and Nemacur CS on 

bumblebees pollinating greenhouse tomatoes. Bulletin OILB/SROP 24(4): 83-88. 

 Yes 

2157 G. Cure, H. W. Schmidt and R. Schmuck 2001. Results of a comprehensive field research programme with the systemic insecticide 

imidacloprid (Gaucho((R))). Hazards of Pesticides to Bees, Colloques De L Inra 98: 49-59. 

Yes Yes 

2158 K. Wallner 2001. Tests regarding effects of imidacloprid on honey bees, Hazards of Pesticides to Bees, Colloques De L Inra 98: 91-94. Yes Yes 

2159 A. Decourtye, M. Le Metayer, H. Pottiau, M. Tisseur, J. F. Odoux and M. H. Pham-Delegue 2001. Impairment of olfactory learning 

performances in the honey bee after long term ingestion of imidacloprid. Hazards of Pesticides to Bees, Colloques De L Inra 98:113-117. 

 Yes 

2160 S. Suchail, D. Guez and L. P. Belzunces 2001. Toxicity of imidacloprid and its metabolites in Apis mellifera. Hazards of Pesticides to 

Bees, Colloques De L Inra 98: 121-126. 

 Yes 

2161 J. N. Tasei, G. Ripault and E. Rivault 2001. Effects of Gaucho((R)) seed coating on bumblebees visiting sunflower. . Hazards of 

Pesticides to Bees, Colloques De L Inra 98: 207-212. 

 Yes 

2162 M. E. Colin, Y. Le Conte and J. P. Vermandere 2001. Managing nuclei in insect-proof tunnel as an observation tool for foraging bees : 

sublethal effects of deltamethrin and imidacloprid. . Hazards of Pesticides to Bees, Colloques De L Inra 98: 259-268. 

 Yes 

2183 A. Cantoni, H. W. Schmidt and J. Gilli 2001. Bee-friendly use of Confidor+oliocin in apple cultivation in Italy Pflanzenschutz-

Nachrichten Bayer, 54(3): 353-368. 

 Yes 

2185 P. Deglise, D. Wuestenberg, C. Armengaud, M. Gue, M. Gauthier and B. Gruenewald 2001. The insecticide imidacloprid: A new tool for 

the study of honeybee neuronal nicotinic and GABA receptors? Society for Neuroscience Abstracts, 27(1): 236-236. 

 Yes 

2196 J. N. Tasei, J. Lerin and G. Ripault 2000. Sub-lethal effects of imidacloprid on bumblebees, Bombus terrestris (Hymenoptera : Apidae), 

during a laboratory feeding test Pest Management Science, 56(9): 784-788. 

 Yes 

2199 S. Suchail, D. Guez and L. P. Belzunces 2000. Characteristics of imidacloprid toxicity in two Apis mellifera subspecies Environmental 

Toxicology and Chemistry, 19(7): 1901-1905. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

2207 C. Armengaud, N. Causse, J. Ait-Oubah, A. Ginolhac and M. Gauthier 2000. Functional cytochrome oxidase histochemistry in the 

honeybee brain Brain Research, 859(2): 390-393. 

 Yes 

2305 P. Jovanov, V. Guzsvany, M. Franko, S. Lazic, M. Sakac, I. Milovanovic and N. Nedeljkovic 2014. Development of multiresidue 

DLLME and QuEChERS based LC-MS/MS method for determination of selected neonicotinoid insecticides in honey liqueur Food 

Research International, 55: 11-19. 

Yes  

2369 P. Jovanov, V. Guzsvany, M. Franko, S. Lazic, M. Sakac, B. Saric and V. Banjac 2013. Multi-residue method for determination of 

selected neonicotinoid insecticides in honey using optimized dispersive liquid-liquid microextraction combined with liquid 

chromatography-tandem mass spectrometry Talanta, 111: 125-133. 

Yes  

2395 N. Campillo, P. Vinas, G. Ferez-Melgarejo and M. Hernandez-Cordoba 2013. Liquid Chromatography with Diode Array Detection and 

Tandem Mass Spectrometry for the Determination of Neonicotinoid Insecticides in Honey Samples Using Dispersive Liquid-Liquid 

Microextraction Journal of Agricultural and Food Chemistry, 61(20): 4799-4805. 

Yes  

2402 Z. Barganska, M. Slebioda and J. Namiesnik 2013. Pesticide residues levels in honey from apiaries located of Northern Poland Food 

Control, 31(1): 196-201. 

Yes  

2661 G. Tanner and C. Czerwenka 2011. LC-MS/MS Analysis of Neonicotinoid Insecticides in Honey: Methodology and Residue Findings in 

Austrian Honeys Journal of Agricultural and Food Chemistry, 59(23): 12271-12277. 

Yes  

2721 M. W. Kujawski and J. Namiesnik 2011. Levels of 13 multi-class pesticide residues in Polish honeys determined by LC-ESI-MS/MS 

Food Control, 22(6): 914-919. 

Yes  

2860 E. J. Hoffmann, C. Vandervoort and J. C. Wise 2010. Plum Curculio (Coleoptera: Curculionidae) Adult Mortality and Associated Fruit 

Injury After Exposure to Field-Aged Insecticides on Tart Cherry Branches Journal of Economic Entomology, 103(4): 1196-1205. 

Yes  

2957 D. Schenke, I. P. Joachimsmeier, J. Pistorius and U. Heimbach 2010. Transfer of pesticide active ingredients from treated seeds through 

guttation - preliminary results Julius-Kuhn-Archiv, 428: 131-131. 

Yes  

2963 I. Joachimsmeier, D. Schenke, U. Heimbach and J. Pistorius 2010. Comparison of residues of clothianidin in guttation droplets after seed 

treatment Julius-Kuhn-Archiv, 428: 467-468. 

Yes  

2964 I. Joachimsmeier, U. Heimbach, D. Schenke and J. Pistorius 2010. Residues of different systemic neonicotinoids in guttation droplets of 

oilseed rape in a field study Julius-Kuhn-Archiv, 428: 468-469. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

4692 E. Gonzalez-Pradas, F. Flores-Cespedes, M. D. Urena-Amate, M. Fernandez-Perez, J. Garratt and R. Wilkins 2000. Leaching and 

persistence of imidacloprid and diuron in a citrus crop in Valencia Fresenius Environmental Bulletin, 9(9-10): 638-645. 

Yes  

4707 B. G. Leib, A. R. Jarrett, M. D. Orzolek and R. O. Mumma 2000. Drip chemigation of imidacloprid under plastic mulch increased yield 

and decreased leaching caused by rainfall Transactions of the Asae, 43(3): 615-622. 

Yes  

4735 A. S. Felsot, R. G. Evans, L. C. Tallman and ASAE 2000. Soil distribution and plant uptake of imidacloprid under drip and furrow 

irrigation. Proceedings 4th National Irrigation Symposium, Phoenix, AZ, Nov 14-16, 2000. p 416-427. 

Yes  

4813 S. E. E. El-Hamady and M. K. A. A. Sholoa 1999. Field evaluation of imidacloprid applied as seed treatment to control Thrips tabaci 

Lind on cotton with regard to soil pollution Arab Universities Journal of Agricultural Sciences, 7(2): 561-574. 

Yes  

4814 M. H. Belal, S. El-Kabbany, E. S. Swelam and T. M. Awad 1999. The interrelationship between biological effects and persistence of 

aldicarb and imidacloprid in two different types of soil Bulletin of Faculty of Agriculture, University of Cairo, 50(4): 767-788. 

Yes  

4851 A. S. Felsot, W. Cone, J. Yu and J. R. Ruppert 1998. Distribution of imidacloprid in soil following subsurface drip chemigation Bulletin 

of Environmental Contamination and Toxicology, 60(3): 363-370. 

Yes  

4868 E. Hellpointer 1998. Lysimeter study of imidacloprid after seed treatment of sugar beet in two crop rotations. ACS Symposium Series 

699: 40-51. 

Yes  

4979 J. Rouchaud, F. Gustin and A. Wauters 1996. Imidacloprid insecticide soil metabolism in sugar beet field crops Bulletin of 

Environmental Contamination and Toxicology, 56(1): 29-36. 

Yes  

5234 F. Sanchez-Bayo and R. V. Hyne 2014. Detection and analysis of neonicotinoids in river waters - Development of a passive sampler for 

three commonly used insecticides Chemosphere, 99: 143-151. 

Yes  

5262 A. S. Huseth and R. L. Groves 2014. Environmental fate of soil applied neonicotinoid insecticides in an irrigated potato agroecosystem 

PloS one, 9(5): e97081. 

Yes  

5309 M. A. Daam, A. C. Santos Pereira, E. Silva, L. Caetano and M. J. Cerejeira 2013. Preliminary aquatic risk assessment of imidacloprid 

after application in an experimental rice plot Ecotoxicology and Environmental Safety, 97: 78-85. 

Yes  

5358 X. Wang, Z. Xiang, X. Yan, H. Sun, Y. Li and C. Pan 2013. Dissipation Rate and Residual Fate of Thiamethoxam in Tobacco Leaves 

and Soil Exposed to Field Treatments Bulletin of Environmental Contamination and Toxicology, 91(2): 246-250. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

5379 T. A. Anderson, C. J. Salice, R. A. Erickson, S. T. McMurry, S. B. Cox and L. M. Smith 2013. Effects of landuse and precipitation on 

pesticides and water quality in playa lakes of the southern high plains Chemosphere, 92(1): 84-90. 

Yes  

5560 L. F. D. Martini, L. A. Avila, G. V. Cassol, R. Zanella, S. L. O. Machado, M. S. Marques and M. De Vicari 2012. Pesticide Transport in 

Rice Field under Three Irrigation Managements Planta Daninha, 30(4): 799-808. 

Yes  

5600 D. Hayasaka, T. Korenaga, K. Suzuki, F. Saito, F. Sanchez-Bayo and K. Goka 2012. Cumulative ecological impacts of two successive 

annual treatments of imidacloprid and fipronil on aquatic communities of paddy mesocosms Ecotoxicology and Environmental Safety, 

80: 355-362. 

Yes  

5603 R. P. Scorza Junior and R. L. O. Rigitano 2012. Sorption, degradation and leaching of the insecticide thiamethoxam in two soils of Mato 

Grosso do Sul Revista Brasileira De Engenharia Agricola E Ambiental, 16(5): 564-572. 

Yes  

5610 J. Wu, H. Wei and J. Xue 2012. Degradation of Imidacloprid in Chrysanthemi Flos and Soil Bulletin of Environmental Contamination 

and Toxicology, 88(5): 776-780. 

Yes  

5625 F. Sanchez-Bayo and K. Goka 2012. Evaluation of suitable endpoints for assessing the impacts of toxicants at the community level 

Ecotoxicology, 21(3): 667-680. 

Yes  

5634 J. D. Knoepp, J. M. Vose, J. L. Michael and B. C. Reynolds 2012. Imidacloprid Movement in Soils and Impacts on Soil Microarthropods 

in Southern Appalachian Eastern Hemlock Stands Journal of Environmental Quality, 41(2): 469-478. 

Yes  

5639 K. Starner and K. S. Goh 2012. Detections of the Neonicotinoid Insecticide Imidacloprid in Surface Waters of Three Agricultural 

Regions of California, USA, 2010-2011 Bulletin of Environmental Contamination and Toxicology, 88(3): 316-321. 

Yes  

5658 C. Yilmaz and E. Durmusoglu 2012. Changes on biological effect and degration duration of some insecticides mixed with humic matter 

used against Trialeurodes vaporariorum (Westw.) (Hemiptera: Aleyrodidae) on tomato Turkiye Entomoloji Dergisi-Turkish Journal of 

Entomology, 36(4): 557-570. 

Yes  

5732 T. Nagai and A. Yokoyama 2012. Comparison of ecological risks of insecticides for nursery-box application using species sensitivity 

distribution Journal of Pesticide Science, 37(3): 233-239. 

Yes  

5750 T. Dang Quoc, H. Watanabe, K. Takagi, K. Yamazaki and N. Dang Thi Tuyet 2012. Behavior of nursery-box-applied imidacloprid in 

micro paddy lysimeter Journal of Pesticide Science, 37(1): 20-101. 

Yes  

5767 D. Hayasaka, T. Korenaga, F. Sanchez-Bayo and K. Goka 2012. Differences in ecological impacts of systemic insecticides with different 

physicochemical properties on biocenosis of experimental paddy fields Ecotoxicology, 21(1): 191-201. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

5774 M. E. DeLorenzo, B. Thompson, E. Cooper, J. Moore and M. H. Fulton 2012. A long-term monitoring study of chlorophyll, microbial 

contaminants, and pesticides in a coastal residential stormwater pond and its adjacent tidal creek Environmental Monitoring and 

Assessment, 184(1): 343-359. 

Yes  

5858 M. Lamers, M. Anyusheva, L. Nguyen, N. Van Vien and T. Streck 2011. Pesticide Pollution in Surface- and Groundwater by Paddy Rice 

Cultivation: A Case Study from Northern Vietnam Clean-Soil Air Water, 39(4): 356-361. 

Yes  

5876 M. A. Churchel, J. L. Hanula, C. W. Berisford, J. M. Vose and M. J. Dalusky 2011. Impact of Imidacloprid for Control of Hemlock 

Woolly Adelgid on Nearby Aquatic Macroinvertebrate Assemblages Southern Journal of Applied Forestry, 35(1): 26-32. 

Yes  

5892 J. Sun, H. Jia, L. Zhang and X. Xiong 2011. Degradation dynamic and bioavailability of termite control chemicals Chinese Journal of 

Hygienic Insecticides &amp; Equipments, 17(3): 177-180. 

Yes  

5896 T. Dang Quoc, H. Watanabe and T. Motobayashi 2011. Effect of formulations and treatment methods of nursery boxes applied with 

insecticide on the behavior of imidacloprid in rice paddy fields Journal of Pesticide Science, 36(1): 9-15. 

Yes  

5996 H. Guan, D. Chi, J. Yu and H. Li 2010. Dynamics of residues from a novel nano-imidacloprid formulation in soyabean fields Crop 

Protection, 29(9): 942-946. 

Yes  

6050 C. Dilling, P. Lambdin, J. Grant and R. Rhea 2010. Spatial and Temporal Distribution of Imidacloprid in Eastern Hemlock in the 

Southern Appalachians Journal of Economic Entomology, 103(2): 368-373. 

Yes  

6074 K. Mandal, G. S. Chahil, S. K. Sahoo, R. S. Battu and B. Singh 2010. Dissipation Kinetics of beta-Cyfluthrin and Imidacloprid in Brinjal 

and Soil Under Subtropical Conditions of Punjab, India Bulletin of Environmental Contamination and Toxicology, 84(2): 225-229. 

Yes  

6125 T. Iwafune, K. Inao, T. Horio, N. Iwasaki, A. Yokoyama and T. Nagai 2010. Behavior of paddy pesticides and major metabolites in the 

Sakura River, Ibaraki, Japan Journal of Pesticide Science, 35(2): 114-123. 

Yes  

6133 M. F. Akbar, M. A. Haq, P. Farzana, Y. Nikhat and S. A. Sayeed 2010. Determination of synthetic and bio-insecticides residues during 

aphid ( Myzus persicae Sulzer) control on cabbage crop through high performance liquid chromatography Pakistan Entomologist, 32(2): 

155-162. 

Yes  

6186 C. Aprea, L. Lunghini, B. Banchi, A. Peruzzi, L. Centi, L. Coppi, M. Bogi, E. Marianelli, M. Fantacci, P. Catalano, A. Benvenuti, L. 

Miligi and G. Sciarra 2009. Evaluation of inhaled and cutaneous doses of imidacloprid during stapling ornamental plants in tunnels or 

greenhouses Journal of Exposure Science and Environmental Epidemiology, 19(6): 555-569. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

6265 P. K. Arora, J. Gagan, S. Baljeet, R. S. Battu, S. Balwinder and P. S. Aulakh 2009. Persistence of imidacloprid on grape leaves, grape 

berries and soil Bulletin of Environmental Contamination and Toxicology, 82(2): 239-242. 

Yes  

6327 P. Thai Khanh, N. Dang Thi Tuyet, T. Motobayashi, T. Dang Quoc and H. Watanabe 2009. Fate and transport of nursery-box-applied 

tricyclazole and imidacloprid in paddy fields Water, Air, and Soil Pollution, 202(1/4): 3-12. 

Yes  

6578 F. Sanchez-Bayo, H. Yamashita, R. Osaka, M. Yoneda and K. Goka 2007. Ecological effects of imidacloprid on arthropod communities 

in and around a vegetable crop Journal of Environmental Science and Health Part B-Pesticides Food Contaminants and Agricultural 

Wastes, 42(3): 279-286. 

Yes  

6636 V. Kolupaeva, V. Gorbatov and A. Kokoreva 2007. Comparison of PEARL and MACRO_DB simulations in the unsaturated zone using 

lysimeter experiment data. In: Environmental fate and ecological effects of pesticides,( Re, A. A. M. de; Capri, E.; Fragoulis, G.; 

Trevisan, M. Eds.) p497-502. 

Yes  

6679 F. Sanchez-Bayo and K. Goka 2006. Ecological effects of the insecticide imidacloprid and a pollutant from antidandruff shampoo in 

experimental rice fields Environmental Toxicology and Chemistry, 25(6): 1677-1687. 

Yes  

6696 G. I. Diez-Rodriguez, G. C. De Baptista, L. R. P. Trevizan, M. L. Haddad and D. E. Nava 2006. Residues of thiamethoxam, aldicarb and 

its metabolites in coffee leaves and effect on the control of Leucoptera coffeella (Guerin-Meneville) (Lepidoptera : lyonetiidae) 

Neotropical Entomology, 35(2): 257-263. 

Yes  

6736 N. Sanyal, R. Pal and A. Chowdhury 2006. Dissipation of imidacloprid in tea soil at termiticidal application rate International Journal of 

Soil Science, 1(1): 81-84. 

Yes  

6825 J. Singh and D. K. Singh 2005. Available nitrogen and arginine deaminase activity in groundnut (Arachis hypogaea L.) fields after 

imidacloprid, diazinon, and lindane treatments Journal of Agricultural and Food Chemistry, 53(2): 363-368. 

Yes  

6906 R. P. S. Junior, J. H. Smelt, J. J. T. Boesten, R. F. A. Hendriks and S. E. A. T. M. van der Zee 2004. Preferential flow of bromide, 

bentazon, and imidacloprid in a Dutch clay soil Journal of Environmental Quality, 33(4): 1473-1486. 

Yes  

6969 S. Jitendra and D. K. Singh 2004. Persistence of imidacloprid, diazinon and lindane in soil under groundnut ( Arachis hypogaea L.) 

cultivation Pesticide Research Journal, 16(1): 66-70. 

Yes  

7001 M. Greatti, A. G. Sabatini, R. Barbattini, S. Rossi and A. Stravisi 2003. Risk of environmental contamination by the active ingredient 

imidacloprid used for corn seed dressing. Preliminary results Bulletin of Insectology, 56(1): 69-72. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

7037 B. G. Leib and A. R. Jarrett 2003. Comparing soil pesticide movement for a finite-element model and field measurements under drip 

chemigation Computers and Electronics in Agriculture, 38(1): 55-69. 

Yes  

7050 T. Lohrer, W. W. P. Gerlach, P. Fischer, G. Fuchsbichler and H. M. Eichinger 2003. Investigations on residues in leaves and leaf 

compost of horse chestnut after a soil injection with imidacloprid for control of Cameraria ohridella (Lepidoptera, Gracillariidae) 

Nachrichtenblatt des Deutschen Pflanzenschutzdienstes, 55(10): 240-241. 

Yes  

7055 J. H. Smelt, S. R. P. Junior, R. F. A. Hendriks and J. Boesten 2003. Preferential transport of imidacloprid in a cracking clay soil.  In: 

Pesticide in Air, Plant, Soil & Water System, 12th Symposium on Pesticide Chemistry Piacenza, Italy Piacenza, Italy, Jun 04-06, 2003 

(DelRe, AAM; Capri, E; Padovani, L; Trevisan, M Eds). p 319-326. 

Yes  

7067 P. Soing 2003. Nitrate, pesticides and water quality in the peach orchard - how to assess the risk of pollution? Infos-Ctifl, 190: 33-37. Yes  

7084 E. Gonzalez-Pradas, M. D. Urena-Amate, F. Flores-Cespedes, M. Fernandez-Perez, J. Garratt and R. Wilkins 2002. Leaching of 

imidacloprid and procymidone in a greenhouse of southeast of Spain Soil Science Society of America Journal, 66(6): 1821-1828. 

Yes  

7103 K. L. Armbrust and H. B. Peeler 2002. Effects of formulation on the run-off of imidacloprid from turf Pest Management Science, 58(7): 

702-706. 

Yes  

7132 R. P. Scorza Junior 2002. Pesticide leaching in macroporous clay soils: field experiment and modeling Thesis, Wageningen University, 

Netherlaands, 234 pp. 

Yes  

7148 Kalpana, V. T. Gajbhiye and N. P. Agnihotri 2002. Persistence and leaching of imidacloprid in soil Annals of Plant Protection Sciences, 

10(1): 176-178. 

Yes  

7202 C. Chaisuekul and D. G. Riley 2001. Thrips (Thysanoptera : Thripidae) feeding response to concentration of imidacloprid in tomato leaf 

tissue Journal of Entomological Science, 36(3): 315-317. 

Yes  

7230 W. Fischer and H. Widmer 2001. Chemodynamic behaviour of the new insecticide thiamethoxam as seed treatment.British Crop 

Protection Council Symposium Proceedings 76: 203-208. 

Yes  

7242 E. Y. T. Nakasu, S. M. Williamson, M. G. Edwards, E. C. Fitches, J. A. Gatehouse, G. A. Wright and A. M. R. Gatehouse 2014. Novel 

biopesticide based on a spider venom peptide shows no adverse effects on honeybees Proceedings. Biological sciences / The Royal 

Society, 281(1787): 20140619. 

 Yes 

7245 M. Chen, L. Tao, J. McLean and C. Lu 2014. Quantitative analysis of neonicotinoid insecticide residues in foods: implication for dietary 

exposure. Journal of Agricultural and Food Chemistry, 62(26): 6082–6090. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

7246 A. Jones, P. Harrington and G. Turnbull 2014. Neonicotinoid Concentrations in Arable Soils After Seed Treatment Applications in 

Preceding Years Pest management science. Article first published online: 9 Jul 2014. 

Yes  

7260 H. A. Nadaf, G. S. Yadav, H. D. Kaushik and S. K. Sharma 2013. Toxicity of new molecules of insecticides against honeybee, Apis 

melliferal Trends in Biosciences, 6(4): 445-447. 

 Yes 

7274 R. A. Oliveira, T. C. Roat, S. M. Carvalho and O. Malaspina 2013. Side-effects of thiamethoxam on the brain andmidgut of the 

africanized honeybee Apis mellifera (Hymenopptera: Apidae) Environmental toxicology, 29(10): 1122–1133. 

 Yes 

7302 E. P. Pires 2013. Toxicity of the hydroxymethylfurfural and thiamethoxam for Apis mellifera Linnaeus, 1758 (Hymenoptera: Apidae) 

Toxicity of the hydroxymethylfurfural and thiamethoxam for Apis mellifera Linnaeus, 1758 (Hymenoptera: Apidae), Dissertation, 

Universidade Federal de Lavras. 58pp. 

 Yes 

7303 M T Renzi 2012. Effects of pesticides on honey bees (Apis mellifera L.) (study of a specific route of exposure and evaluation of 

biochemical-physiological changes in the assessment of the pesticides toxicity). Thesis, Università di Bologna 102pp. 

 Yes 

7331 T. Jeyalakshmi, R. Shanmugasundaram, M. Saravanan, S. Geetha, S. S. Mohan, A. Goparaju and R. Balakrishna Murthy 2011. 

Comparative toxicity of certain insecticides against apis cerana indica under semi field and laboratory conditions Pestology, 35(12): 23-

26. 

 Yes 

7346 S. M. Carvalho, L. Belzunces and O. Malaspina 2011. Acute toxicity of thiamethoxam to Apis mellifera and the use of esterases as 

biomarkers of exposure to pesticides Acute toxicity of thiamethoxam to Apis mellifera and the use of esterases as biomarkers of exposure 

to pesticides, Poster, Apimondia 2011, 42nd International Apicultural Congress 21-25 September 2011 - Buenos Aires.. 

 Yes 

7352 A. Decourtye, M. Béguin, M. henry, J. F. Odoux, F. Requier, F. Brun, P. Jourdan, M. Gauthier, J. Devillers and P. Aupinel 2011. Mesure 

des effets non intentionnels du thiamethoxam chez l'abeille domestique par l'enregistrement automatique des comportements Mesure des 

effets non intentionnels du thiamethoxam chez l'abeille domestique par l'enregistrement automatique des comportements, 4ème 

Séminaire d’Ecotoxicologiede l’INRA. 3pp. 

 Yes 

7390 A. Baldy 2009. Etude de différents stress chez l’abeille : le cas des glandes hypopharyngiennes Etude de différents stress chez l’abeille : 

le cas des glandes hypopharyngiennes, Rapport de stage pour l’obtention du DUT Génie Biologique option Agronomie. 70pp. 

 Yes 

7391 C. Dussaubat 2009. Etude des effets de l'interaction entre l'insecticide Imidaclopride et le parasite Nosema spp. chez l'abeille domestique 

(Apis mellifera L.) Etude des effets de l'interaction entre l'insecticide Imidaclopride et le parasite Nosema spp. chez l'abeille domestique 

(Apis mellifera L.), Rapport de Stage M2. 35pp. 

 Yes 
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Ref. ID Reference Type of data 

  Exposure Effects 

7399 P. Chandramani, B. U. Rani, C. Muthiah and S. Kumar 2008. Evaluation of toxicity of certain insecticides to India honeybee, Apis 

cerana indica F Pestology, 32(8): 42-43. 

 Yes 

7426 T. Kushida 2007. Toxicity of neonicotinoid pesticides to hornfaced bee, Osmia cornifrons Tohoku Agricultural Research (Japan), 60: 

139-140. 

 Yes 

7467 R. P. Singh and P. S. Rudra 2004. Honeybee (Apis mellifera) foraging and management of aphid by spraying imidacloprid during 

flowering of Brassica rapa Annals of Plan Protection Sciences (India), 12(1): 29-31. 

 Yes 

7499 P. Déglise, B. Gr newald and M. Gauthier 2002. Erratum: The insecticide imidacloprid is a partial agonist of the nicotinic receptor of 

honeybee Kenyon cells (Neuroscience Letters (2002) 321 (13-16) PII S0304394001024004) Neuroscience Letters, 324(1): 86. 

 Yes 

7500 G. Sbrenna, C. Porrini and L. Bortolotti 2002. Effect of imidacloprid on Bombus terrestris (L.). Laboratory tests Informatore 

Fitopatologico (Italy), 52(3): 66-71. 

 Yes 

7532 W. H. Kirchner 1999. Mad-bee-disease? Sublethal effects of imidacloprid (Gaucho) on the behaviour of honeybees Apidologie (France), 

30(5): 421-422. 

 Yes 

7533 K. Wallner, A. Schur and B. Stuerz 1999. Tests regarding the danger of the seed disinfectant Gaucho 70WS (imidacloprid) for honeybees 

Apidologie (France), 30(5): 422-424. 

Yes Yes 

7537 S. Nucifora and G. Vasquez 1999. Influence of imidacloprid on the activity of Bombus terrestris Informatore Agrario, 55(39): 87-88.  Yes 

7556 D. F. Mayer, J. D. Lunden and M. R. Husfloen 1993. Bee poisoning hazard, Prosser, 1990-1991. Laboratory Bioassays 18: 361.  Yes 

7736 S. Sharma and B. Singh 2014. Persistence behaviour of imidacloprid and its metabolites in soil under sugarcane Environmental 

monitoring and assessment., 186(4): 2281-2288. 

Yes  

7745 A. S. Huseth, J. Lindholm, C. L. Groves and R. L. Groves 2014. Variable concentration of soil-applied insecticides in potato over time: 

implications for management of Leptinotarsa decemlineata Pest management science, Article first published online: 26 Feb 2014. 

Yes  

7751 G. S. Chahil, K. Mandal, S. Sanjay Kumar, R. S. Battu and B. Singh 2014. Risk assessment of β-cyfluthrin and imidacloprid in chickpea 

pods and leaves Ecotoxicology and environmental safety (Print), 101: 177-183. 

Yes  

7779 T. Ramasubramanian 2013. Persistence and Dissipation Kinetics of Clothianidin in the Soil of Tropical Sugarcane Ecosystem Water, air 

and soil pollution., 224(3): 1468. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

7788 M. P. Ensminger, R. Budd, K. C. Kelley and K. S. Goh 2013. Pesticide occurrence and aquatic benchmark exceedances in urban surface 

waters and sediments in three urban areas of California, USA, 2008―2011 Environmental monitoring and assessment, 185(5): 3697-

3710. 

Yes  

7822 F. J. Byrne, A. A. Urena, L. J. Robinson, R. I. Krieger, J. Doccola and J. G. Morse 2012. Evaluation of neonicotinoid, organophosphate 

and avermectin trunk injections for the management of avocado thrips in California avocado groves Pest management science., 68(5): 

811-817. 

Yes  

7916 A. G. Becker, B. S. Moraes, C. C. Menezes, V. L. Loro, D. R. Santos, J. M. Reichert and B. Baldisserotto 2009. Pesticide contamination 

of water alters the metabolism of juvenile silver catfish, Rhamdia quelen Ecotoxicology and Environmental Safety, 72(6): 1734-1739. 

Yes  

7918 R. Karmakar and G. Kulshrestha 2009. Persistence, metabolism and safety evaluation of thiamethoxam in tomato crop Pest management 

science., 65(8): 931-937. 

Yes  

7926 T. Xu, C. M. Jacobsen, A. H. Hara, J. Li and Q. X. Li 2009. Efficacy of systemic insecticides on the gall wasp Quadrastichus erythrinae 

in wiliwili trees (Erythrina spp.) Pest management science., 65(2): 163-169. 

Yes  

7997 R. S. Cowles, M. E. Montgomery and C. A. S. J. Cheah 2006. Activity and Residues of Imidacloprid Applied to Soil and Tree Trunks to 

Control Hemlock Woolly Adelgid (Hemiptera: Adelgidae) in Forests Journal of economic entomology., 99(4): 1258-1267. 

Yes  

8001 J. E. Mulrooney, M. K. Davis, T. L. Wagner and R. L. Ingram 2006. Persistence and Efficacy of Termiticides Used in Preconstruction 

Treatments to Soil in Mississippi Journal of economic entomology., 99(2): 469-475. 

Yes  

8010 V. Triantafyllidis, D. Hela, P. Dimopoulos and T. Albanis 2006. Imidacloprid losses in surface runoff from plots cultivated with tobacco 

International Journal of Environmental Analytical Chemistry, 86(3/4): 185-194. 

Yes  

8045 V. T. Gaibhive, S. Gupta and R. K. Gupta 2004. Persistence of imidacloprid in/on cabbage and cauliflower Bulletin of environmental 

contamination and toxicology, 72(2): 283-288. 

Yes  

8075 M. Gopal, I. Mukherjee and S. Chander 2002. Behaviour of β-cyfluthrin and imidacloprid in mustard crop: Alternative insecticide for 

aphid control Bulletin of environmental contamination and toxicology, 68(3): 406-411. 

Yes  

8081 R. P. Scorza J£nior, J. H. Smelt and J. J. T. I. Boesten 2002. Movement of water, bromide and the pesticides bentazone and imidacloprid 

in a cracked clay soil: description of the Andelst data set Movement of water, bromide and the pesticides bentazone and imidacloprid in a 

cracked clay soil: description of the Andelst data set,p 15-85 In: Scorza Junior RP. Pesticide leaching in macoporous clay soils: field 

experiment and modelling. Docoral Thesis Wageningen University, Netherlands, 234pp. 

Yes  
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Ref. ID Reference Type of data 

  Exposure Effects 

8086 R. Kumar and A. K. Dikshit 2001. Assessment of imidacloprid in Brassica environment Journal of Environmental Science and Health - 

Part B Pesticides, Food Contaminants, and Agricultural Wastes, 36(5): 619-629. 

Yes  

8105 I. Mukherjee and M. Gopal 2000. Environmental behaviour and translocation of imidacloprid in eggplant, cabbage and mustard Pest 

management science, 56(10): 932-936. 

Yes  

8128 F. Westwood, K. M. Bean, A. M. Dewar, R. H. Bromilow and K. Chamberlain 1998. Movement and persistence of [14C]imidacloprid in 

sugar-beet plants following application to pelleted sugar-beet seed. Pesticides Science 52(2): 97-103. 

Yes  
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Appendix F.  References excluded during full text assessment – Reasons for exclusion 

Table 10:  References excluded during full text assessment and reasons for exclusion. 

Refid User Form exclusions Other reasons for exclusion 

1 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

1 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

5 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

5 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

6 J2 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

14 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Not a pesticide study 

14 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

23 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a pesticide study 

23 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

26 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Not a primary research study.  
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Refid User Form exclusions Other reasons for exclusion 

26 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

32 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

32 S1 Does not discuss relevant compounds.    

40 J2 Not a primary research study Not a primary research study.  

40 S1 Not a primary research study Not a primary research study. Overview of studies 

63 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

63 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

75 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain data on effects of exposure. Not a primary research 

study.  

75 J3 Does not discuss relevant compounds.   Conference abstract 

88 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data.  

88 S1 Neither type of data included.   Not a primary research study. Model of receptor binding activity 

92 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain data on effects of exposure.  

92 S1 Does not discuss relevant compounds.  

Neither type of data included.   

Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Acetamiprid study 

125 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  
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Refid User Form exclusions Other reasons for exclusion 

125 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

188 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

188 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

273 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Meeting abstract 

273 J3 Does not discuss relevant compounds.    

315 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

315 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study concerns non-bee species.  

334 J2 Neither type of data included.   Study concerns non-bee species.  

334 S1 Neither type of data included.   Study concerns non-bee species.  

365 J2 Neither type of data included.   Study does not contain data on effects of exposure.  

365 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

388 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

388 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

396 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

396 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  
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Refid User Form exclusions Other reasons for exclusion 

437 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

437 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

464 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

464 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure.  

467 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Wax moth infestation 

467 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

469 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

469 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

480 J2 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

480 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

482 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Thiacloprid 

482 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

490 J2 Not a primary research study Not a primary research study.  

490 S1 Not a primary research study Not a primary research study. Risk assessment 

493 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Thiacloprid 
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Refid User Form exclusions Other reasons for exclusion 

493 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

494 J2 Neither type of data included.   Study concerns non-bee species.  

494 S1 Neither type of data included.   Study concerns non-bee species.  

495 J2 Not a primary research study Not a primary research study.  

495 S1 Not a primary research study Not a primary research study. Review 

499 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

499 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

513 J2 Not a primary research study Study does not contain data on effects of exposure. Not a primary research study.  

513 S1 Not a primary research study Not a primary research study. Study contains modelled rather than empirical data.  

518 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Review 

518 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

519 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

519 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Crop emptying and risk 

assessment 

520 J2 Neither type of data included.   Matrix analysed is not bee related.  

520 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Residue data in wood 

tissue only 

530 J2 Neither type of data included.   Study concerns non-bee species.  

530 S1 Neither type of data included.   Study concerns non-bee species.  

546 J2 Not a primary research study Not a primary research study.  

546 S1 Not a primary research study Not a primary research study. Review 

550 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  
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Refid User Form exclusions Other reasons for exclusion 

550 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

551 S1 Not a primary research study Not a primary research study. Review 

551 J3 Not a primary research study Not a primary research study.  

564 J2 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure.  

564 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

568 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Short article 

568 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study.  

578 J2 Neither type of data included.   Matrix analysed is not bee related.  

578 S1 Neither type of data included.   Matrix analysed is not bee related. Onion residues 

581 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract with no 

data 

581 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Abstract - no data values 

given 

582 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract with no 

data 

582 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Abstract - no data values 

given 

583 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Meeting abstract with no data 

583 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Abstract - no data values 

given 

585 J2 Neither type of data included.   Not a primary research study.  

585 S1 Not a primary research study Not a primary research study. Review 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

116 

Refid User Form exclusions Other reasons for exclusion 

589 J2 Not a primary research study Not a primary research study.  

589 S1 Not a primary research study Not a primary research study. Review 

595 J2 Does not discuss relevant compounds.   Study does not contain residue data. Dust emissions from machinery, no residues 

595 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Dust emissions from 

machinery, no residues 

596 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

596 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Cycloxaprid 

615 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Not a primary research study. Article on 

risks to birds and mammals 

615 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Not a primary research study.  

618 J2 Neither type of data included.   Study concerns non-bee species.  

618 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

620 S1 Does not discuss relevant compounds.  Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Short correspondence, review 

620 J3 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Not a primary research study.  

627 J2 Neither type of data included.    

627 S1 Neither type of data included.   Not a primary research study. Monitoring network 

632 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Article with no data 

632 J3 Not a primary research study Not a primary research study.  

645 J2 Neither type of data included.   Not a primary research study.  
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Refid User Form exclusions Other reasons for exclusion 

645 S1 Not a primary research study Not a primary research study. Review of CCD 

664 J2 Neither type of data included.   Study does not contain residue data.  

664 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Avoidance by non-bee species 

672 J2 Does not discuss relevant compounds.  

Neither type of data included.   

Study concerns non-bee species. Not a primary research study.  

672 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Meeting poster abstract 

677 J2 Not a primary research study Not a primary research study.  

677 S1 Not a primary research study Not a primary research study. Review of homing failure issue 

695 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a pesticide study 

695 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

701 J2 Neither type of data included.   Not a primary research study.  

701 S1 Not a primary research study Not a primary research study. Risk assessment methods/review 

702 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Overview of 

neonicotinoids 

702 J3 Neither type of data included.   Not a primary research study. Overview of other studies 

703 S1 Not a primary research study Study does not contain data on effects of exposure. Not a primary research study. Review article 

703 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study.  

724 J2 Neither type of data included.   Not a primary research study.  

724 S1 Not a primary research study Not a primary research study. Review 

734 J2 Neither type of data included.   Not a primary research study.  

734 S1 Not a primary research study Not a primary research study. Review 
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Refid User Form exclusions Other reasons for exclusion 

742 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Review of metabolism 

742 J3 Not a primary research study Not a primary research study.  

755 J2 Neither type of data included.   Study concerns non-bee species.  

755 S1 Neither type of data included.   Study concerns non-bee species.  

774 S1 Not a primary research study Not a primary research study.  

774 J3 Not a primary research study Not a primary research study.  

775 S1 Not a primary research study Not a primary research study.  

775 J3 Not a primary research study Not a primary research study.  

779 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

779 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

787 S1 Not a primary research study Not a primary research study.  

787 J3 Not a primary research study Not a primary research study.  

810 S1 Not a primary research study Not a primary research study. Meeting abstract only 

810 J3 Does not discuss relevant compounds.   Conference abstract 

814 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Pyriproxyfen 

814 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

825 J2 Does not discuss relevant compounds.   Not a primary research study.  

825 S1 Not a primary research study Not a primary research study. Study contains modelled rather than empirical data.  
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828 J2 Neither type of data included.   Not a primary research study.  

828 S1 Not a primary research study Not a primary research study. Review 

832 J2 Neither type of data included.   Study concerns non-bee species.  

832 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

838 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Summary of detections 

of pesticides in dead bees but no residues 

838 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data.  

841 J2 Neither type of data included.   Not a primary research study.  

841 S1 Not a primary research study Not a primary research study. Review 

845 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Article on effects 

845 J3 Not a primary research study Not a primary research study.  

846 J2 Neither type of data included.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

846 S1 Does not discuss relevant compounds.  

Neither type of data included.   

Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

849 S1 Not a primary research study Not a primary research study. Review 

849 J3 Not a primary research study Not a primary research study.  

883 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract 

883 J1 Neither type of data included.  Not a 

primary research study 

Not a primary research study.  

885 J2 Neither type of data included.   Not a primary research study.  

885 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Chemical not identified, 

abstract 
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906 S1 Not a primary research study Not a primary research study. Review 

906 J3 Not a primary research study Not a primary research study.  

909 S1 Not a primary research study Not a primary research study. Overview of available data 

909 J3 Not a primary research study Not a primary research study.  

910 S1 Not a primary research study Not a primary research study. Overview of other studies 

910 J3 Not a primary research study Not a primary research study. Overview of other studies 

911 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method only 

911 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Lab-based study 

917 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

917 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

919 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Data for spiked samples 

only, no residues found 

919 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

929 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Review 

929 J3 Does not discuss relevant compounds.  0 Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

934 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

934 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

940 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

940 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

121 

Refid User Form exclusions Other reasons for exclusion 

941 S1 Neither type of data included.   Study concerns non-bee species.  

941 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

944 J2 Neither type of data included.   Study does not contain data on effects of exposure.  

944 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Experimental 

degradation study of imidacloprid metabolite 

949 S1 Neither type of data included.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Describes analysis for imidacloprid but no data presented 

949 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

953 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Abstract on thiacloprid, no data 

953 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

958 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, method 

development, no data 

958 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Abstract - no data values 

given 

960 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a pesticide study 

960 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

968 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study of effects of thiacloprid and fipronil 

968 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

969 J2 Neither type of data included.   Not a primary research study.  
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969 S1 Does not discuss relevant compounds.   Not a primary research study. Meeting abstract with no details 

970 J2 Neither type of data included.   Not a primary research study.  

970 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

989 S1 Neither type of data included.   Not a primary research study. Review of metabolism studies 

989 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

999 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

999 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1015 J2 Neither type of data included.   Not a primary research study.  

1015 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

1020 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked samples only 

1020 J3 Neither type of data included.   Lab-based study 

1042 S1 Not a primary research study Not a primary research study. Meta-analysis 

1042 J3 Not a primary research study Not a primary research study.  

1043 S1 Does not discuss relevant compounds.   Not a primary research study. General article on risks to bees 

1043 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

1048 S1 Not a primary research study Study does not contain residue data. Study contains modelled rather than empirical data. Review/model/risk index 

1048 J3 Not a primary research study Study contains modelled rather than empirical data.  

1050 S1 Does not discuss relevant compounds.  

Neither type of data included.  Yes  

(include) 

Study does not contain residue data. Study does not contain data on effects of exposure. Information on 

pollination 
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1050 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

1064 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Editorial with no data 

1064 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

1068 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

1068 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

1078 S1 Not a primary research study Not a primary research study. Overview of risk assessment 

1078 J3 Not a primary research study Not a primary research study.  

1079 S1 Not a primary research study Not a primary research study. Analysis of published toxicity data 

1079 J3 Not a primary research study Not a primary research study.  

1082 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

1082 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

1088 S1 Neither type of data included.   Study concerns non-bee species.  

1088 J1 Neither type of data included.   Study concerns non-bee species.  

1093 S1 Neither type of data included.   Study concerns non-bee species. Residues in wood tissue only 

1093 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

1112 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical methods only 

1112 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

1113 S1 Not a primary research study Not a primary research study. Review 

1113 J1 Not a primary research study Not a primary research study.  
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1122 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Bees did not visit 

imidacloprid treated plants, no residues found in pollen 

1122 J3 Neither type of data included.   Study does not contain residue data. Bees did not visit imidacloprid treated plants, no residues found in pollen 

1129 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract with no 

relevant data 

1129 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Abstract - no data 

included 

1135 S1 Not a primary research study Not a primary research study. Review 

1135 J1 Not a primary research study Not a primary research study. Only qualitative mention of neonicotinoid effects. 

1145 S1 Not a primary research study Not a primary research study. Meeting abstract only with no data 

1145 J3 Does not discuss relevant compounds.   Conference abstract 

1160 J2 Neither type of data included.   Not a primary research study.  

1160 S1 Neither type of data included.   Not a primary research study.  

1165 S1 Neither type of data included.  Not a 

primary research study 

Study concerns non-bee species. Not a primary research study. Overview of nicotinic receptors 

1165 J3 Not a primary research study Not a primary research study.  

1166 S1 Neither type of data included.  Not a 

primary research study 

Not a primary research study. Overview of nicotinic receptors 

1166 J1 Not a primary research study Not a primary research study. Study not within the scope of this project due to only qualitative discussion of 

amino acids involved in imidacloprid binding to nitotinic Acetylcholine receptors in bees. 

1167 S1 Not a primary research study Not a primary research study. Overview of ecotoxicity data 

1167 J3 Not a primary research study Not a primary research study.  

1168 S1 Not a primary research study Study does not contain residue data. Overview of nicotinic receptors 

1168 J3 Not a primary research study Not a primary research study.  
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1178 J2 Does not discuss relevant compounds.   Not a primary research study.  

1178 S1 Does not discuss relevant compounds.   Not a primary research study. Description of guttation, no compound specific data 

1179 S1 Neither type of data included.   Meeting abstract with no data 

1179 J3 Neither type of data included.   Conference abstract - no data 

1182 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

1182 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Meeting abstract 

1183 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

1183 J1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Outide scope - no data on 

neonic effects or exposure. Discusses circumstances of  and influences on plant guttation. 

1184 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Meeting abstract with no data 

1184 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Symposium abstract no 

data 

1185 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract 

1185 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract 

1187 J2 Does not discuss relevant compounds.  

Neither type of data included.   

Not a primary research study.  

1187 S1 Not a primary research study Not a primary research study. Review 

1208 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Discusses effects of 

machinery on dust emmissions but no residue data reported. 

1208 J3 Neither type of data included.  Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  
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1209 S1 Does not discuss relevant compounds.  Study does not contain residue data. Study does not contain data on effects of exposure. No pesticide treated seed 

used 

1209 J3 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure.  

1220 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

1220 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species.  

1231 S1 Does not discuss relevant compounds.  

Neither type of data included.   

Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Review of viruses, microsporidia 

1231 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study.  

1258 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Review, nicotinic receptors 

1258 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

1270 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Not a primary research study. Review of pest control methods 

1270 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

1275 S1 Does not discuss relevant compounds.  

Neither type of data included.   

Study does not contain residue data. Study does not contain data on effects of exposure. None of the relevant 

compounds found in samples 

1275 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1302 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1302 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. REview of CCD 

1313 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  
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1313 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1326 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

extraction 

1326 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

1327 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Review of nicotinic receptors 

1327 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

1328 J2 Does not discuss relevant compounds.   Not a primary research study.  

1328 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

1331 J2 Neither type of data included.   Not a primary research study.  

1331 S1 Not a primary research study Not a primary research study.  

1335 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Abstract from 

symposium no exposure  or effects data. The actual study it describes might be useful (semi-field test of effects of 

PPP mixtures on bees). 

1335 J1 Neither type of data included.   Abstract from symposium no exposure  or effects data. The actual study it describes might be useful (semi-field 

test of effects of PPP mixtures on bees). 

1337 J2 Neither type of data included.   Not a primary research study.  

1337 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Monitoring after 

neonicotinoid ban 

1368 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Analysis method for other compounds 

1368 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1371 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Monitoring of other compounds 
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1371 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1382 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Article on links between 

pesticides and bee deaths 

1382 J3 Not a primary research study Not a primary research study.  

1383 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

1383 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. REview/ Conference abstract only. NO exposure or effects data, no references. 

1384 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

1384 J1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Conference abstract? Study analyses 3 neonicotinoids in bee related matrices 

but doesn't say which ones. 

1395 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Review 

1395 J3 Not a primary research study Not a primary research study.  

1397 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1397 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1435 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked samples only 

1435 J3 Neither type of data included.   Lab-based study 

1451 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

1451 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  
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1471 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data.  

1471 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data.  

1483 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Overview of Actara formulation 

1483 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

1501 S1 Not a primary research study Not a primary research study. Overview of test methods 

1501 J3 Not a primary research study Not a primary research study.  

1507 S1 Neither type of data included.   Not a primary research study. Magazine article on bee decline 

1507 J3 Neither type of data included.  Not a 

primary research study 

Not a primary research study.  

1520 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

1520 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

1529 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked samples only 

1529 J3 Neither type of data included.   Lab-based study 

1540 S1 Not a primary research study Not a primary research study. Review concerned with uncertainty 

1540 J3 Not a primary research study Not a primary research study.  

1553 S1 Not a primary research study Not a primary research study. Review 

1553 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

1572 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

1572 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  
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1591 S1 Not a primary research study Not a primary research study. Review of nicotinic receptors 

1591 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

1595 S1 Not a primary research study Not a primary research study. Review 

1595 J3 Not a primary research study Not a primary research study.  

1612 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure.  

1612 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

1616 S1 Neither type of data included.  Not a 

primary research study 

Study does not contain residue data. Study does not contain data on effects of exposure. Study of nicotinic 

receptor genes 

1616 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

1618 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

1618 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

1627 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked samples only 

1627 J3 Neither type of data included.   Lab-based study 

1632 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data.  

1632 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1645 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked samples only 

1645 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

1652 S1 Not a primary research study Not a primary research study. Discussion of risk assessment 

1652 J3 Not a primary research study Not a primary research study.  
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1688 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

1688 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

1691 S1 Neither type of data included.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). No imidacloprid residues found 

1691 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. "imidacloprid was not 

found in any honeybee or plant sample (English abstract). After this imidacloprid is not mentioned. 

1699 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

1699 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

1748 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1748 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1769 S1 Not a primary research study Not a primary research study. Review/risk assessment 

1769 J3 Neither type of data included.   Not a primary research study.  

1810 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1810 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1825 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Plant genotype study 

1825 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure. Lab-based plant study 

1841 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Overview of risk 

assessment 

1841 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  
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1860 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study of effects of 

thiacloprid only on bees 

1860 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study of effects of 

thiacloprid only on bees 

1866 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Overvieqw of pest control 

1866 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

1883 S1 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Not a primary research study.  

1883 J3 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Not a primary research study.  

1905 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1905 J1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study outside scope -effects on honeybees of Naled, OP pesticide, not 

neonicotinoids 

1920 S1 Not a primary research study Not a primary research study. Overview of effects data 

1920 J3 Not a primary research study Not a primary research study.  

1928 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1928 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

1929 S1 Not a primary research study Not a primary research study. Overview of risk assessment 

1929 J3 Not a primary research study Not a primary research study.  

1935 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, 

analytical method only, no data 
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1935 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Abstract that mentions 

analyses of several environmental matrices but no data - not useful to study unless we find a follow-up paper. 

1936 J2 Neither type of data included.   Not a primary research study.  

1936 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

1996 S1 Not a primary research study Not a primary research study. This reference is to a whole issue of the journal in which the papers have already 

been included in the review individually 

1996 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. This is a list of papers 

which have already been included in search and have been screened. 

2061 S1 Not a primary research study Not a primary research study. Review 

2061 J3 Not a primary research study Not a primary research study.  

2071 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

2071 J3 Does not discuss relevant compounds.   Not a primary research study.  

2097 S1 Not a primary research study Review, nicotinic receptors 

2097 J3 Not a primary research study Not a primary research study.  

2103 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

2103 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

2116 S1 Neither type of data included.  Not a 

primary research study 

Not a primary research study. Letter to the editor 

2116 J3 Neither type of data included.  Not a 

primary research study 

Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study.  

2166 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked samples only 
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2166 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

2170 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method only 

2170 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

2176 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Report on thiacloprid 

2176 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

2218 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study. Acount of thiacloprid 

2218 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

2252 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

2252 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

2473 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

2473 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

2498 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical methods, 

spiked samples only 

2498 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

2499 S1 Neither type of data included.   Study does not contain residue data. Immunoassay method applied to fruit/vegetables from a market 

2499 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

2505 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in food, tomato 
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2505 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

2625 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

2625 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

2695 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

2695 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

2701 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analysyis of agricultural 

products (chestnut, shallot, ginger and tea) 

2701 J1 Neither type of data included.   Study outside scope - spiked samples of ginger, shallot, chestnut & tea with known amounts of pesticide. % 

recovery and LOQ's by tandem MS compared with MRLs. NO titles in references so not sure how useful these 

are. 

2705 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

2705 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

2708 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

2708 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

2800 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

2800 J3 Neither type of data included.  Not a 

primary research study 

Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Not a primary research study.  

2801 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Review, effects on natural enemies 

2801 J3 Not a primary research study Not a primary research study.  
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2839 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Study of Zinc 

2839 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure.  

2926 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

2926 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

3001 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Application study of 

coveage area of pesticide droplets 

3001 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

3015 S1 Does not discuss relevant compounds.  

Neither type of data included.   

Study does not contain residue data. Study concerns non-bee species. Not a pesticide study 

3015 J3 Neither type of data included.   Study concerns non-bee species. Study does not contain data on effects of exposure. Not a primary research 

study.  

3018 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

3018 J3 Neither type of data included.   Study concerns non-bee species. Study does not contain data on effects of exposure.  

3020 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

3020 J1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Concerns diaphorini citri. No exposures or 

effects on bees. 

3035 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

3035 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

3075 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. ELISA method, no 

residues found in commercial honey samples 

3075 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Lab-based study 

3082 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Pest control 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

137 

Refid User Form exclusions Other reasons for exclusion 

3082 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

3102 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Pest control 

3102 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

3129 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Residues in bovine milk 

3129 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

3135 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

3135 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

3147 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Defradation study 

3147 J1 Neither type of data included.   Study outside scope - photodegradation of imidaclopridand metabolites in different solvents (not water). Contains 

references to other photdegradation studies that might be useful.Other 2 

3256 S1 Neither type of data included Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in potatoes 

3256 J3 Neither type of data included Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in potatoes - not 

relevant 

3299 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Resdidues from spiked 

samples only 

3299 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

3356 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Efficacy against pest insects 

3356 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

3426 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  
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3426 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

3484 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, data 

for spiked samples only 

3484 J3 Neither type of data included.   Lab study 

3494 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

3494 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

3495 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

3495 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

3633 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method only 

3633 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

3689 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Pest control study 

3689 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

3728 S1 Not a primary research study Not a primary research study. Review 

3728 J1 Not a primary research study Not a primary research study. Reveiw of studies over 10 year span with apparently "good" data on plant uptake & 

residues of imidacloprid in different crops, nectar and pollen samples. Useful refs?of 

3786 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. planthoppers 

3786 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

3791 S1 Does not discuss relevant compounds.   Not a primary research study. Discussion of IPM 

3791 J3 Does not discuss relevant compounds.  

Not a primary research study 

Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  
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4006 J2 Neither type of data included.   Study concerns non-bee species.  

4006 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4078 J2 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4078 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Effects on parasitoid wasp 

4200 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4200 J1 Neither type of data included.   Study concerns non-bee species. Study outside scope - concerns tobacco whitefly (suppression of honeydew 

production in tobacco whitefly is only matrix effect mentioned, no exposure concentrations 

4313 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4313 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

4471 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4471 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

4578 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Efficacy against insect pests and virus 

transmission 

4578 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

4678 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4678 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

4688 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Review 

4688 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

4711 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Laboratory treated soil 

4711 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  
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4727 S1 Neither type of data included.   Study does not contain residue data. Data for spiked soil samples only 

4727 J3 Neither type of data included.   Study does not contain residue data. Data for spiked soil samples only 

4729 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Effects on catalase in soil 

4729 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

4731 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Laboratory treated soil 

4731 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

4732 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Review 

4732 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure. Not a primary research study.  

4743 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Application method 

description with no data 

4743 J3 Not a primary research study Not a primary research study.  

4746 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

4746 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

4750 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study, laboratory treated soil 

4750 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

4753 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

4753 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

4760 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Effects on soil arthropods only 
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4760 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

4780 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Photodegradation study 

4780 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

4792 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not relevant 

4792 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure.  

4798 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

4798 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

4811 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Pest control 

4811 J1 Neither type of data included.    

4816 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Comparison of 

management methods 

4816 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

4818 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in tobacco 

4818 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

4830 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4830 J1 Neither type of data included.    

4834 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. laboratory degradration 

study 

4834 J3 Neither type of data included.   Lab based study 
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4849 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Pest control 

4849 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

4866 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

4866 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

4876 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data. Field data collected but not reported in detail 

4876 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Study contains modelled rather than empirical data.  

4895 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

4895 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

4896 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

4896 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

4897 J2 Neither type of data included.   Study concerns non-bee species.  

4897 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4901 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Abstract with only a 

value for half life in soil 

4901 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Just an abstract 

4904 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption-

desorption study 
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4904 J3 Not a primary research study  

4916 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

4916 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

4930 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4930 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

4961 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Contains only soil 

adsorption coefficient 

4961 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

4989 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

4989 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

4992 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Fate review 

4992 J1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Not a primary research study.  

5033 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Adsorption coefficients, 

half lives 

5033 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5037 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study concerns non-bee species.  

5037 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  
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5063 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

5063 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

5139 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory study 

5139 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab based study 

5153 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a pesticide study 

5153 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

5157 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Review 

5157 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

5200 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5200 J1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Outside scope - known amounts of 

imidacloprid and thiamethoxam applied to artificial soil and effect on springtail reproduction investigated 

5201 S1 Neither type of data included Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil 

biodegradation study 

5201 J3 Neither type of data included Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5218 J2 Neither type of data included.   Study concerns non-bee species.  

5218 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5226 S1 Does not discuss relevant compounds.  Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Review 
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5226 J3 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

does not contain data on effects of exposure. Not a primary research study.  

5239 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Spiked samples only, 

laboratory study 

5239 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

5240 S1 Not a primary research study Study does not contain residue data. Study concerns non-bee species. Surface water residues from other studies 

presented 

5240 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

5253 J2 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

5253 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Encapsulation study 

5254 S1 Neither type of data included.  Study does not contain data on effects of exposure. Residues in soil described but values and units not clear 

5254 J3 Neither type of data included.  Matrix analysed is not bee related. Study does not contain data on effects of exposure. No units for residue data 

5255 S1 Neither type of data included.  Not a 

primary research study 

Study does not contain residue data. Study concerns non-bee species. Human effects 

5255 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5275 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Aquatic phase mesocosm 

study with total imidacloprid and DT50 determined only 

5275 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5278 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

5278 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  
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5286 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data.  

5286 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure.  

5295 J2 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

5295 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Chiral insecticide paichongding (IPP) 

5299 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

biodegradation study 

5299 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5306 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Pest control 

5306 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5322 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Degradation study of 

linuron 

5322 J3 Neither type of data included.   Lab based study 

5335 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Effects on soil enzymes 

5335 J3 Neither type of data included.   Lab based study 

5340 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Artificial stream study 

5340 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Artificial stream study 

5344 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil 

adsorption, mobility study 
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5344 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5366 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

biotransformation study 

5366 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

5383 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Review of hazard trends 

5383 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Not a primary research study.  

5390 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

biodegradation study 

5390 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

5396 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5396 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

5401 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5401 J1 Neither type of data included.   Study concerns non-bee species. Artificial chamber tests for effects of 3 neonics on wireworms, no environmental 

concentrations or relevance to bees 

5408 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil leaching 

study 

5408 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5427 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

5427 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Lab-based study 
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5431 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in human food 

5431 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5437 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Effects on spider mites 

5437 J1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5471 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

5471 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

5477 J2 Neither type of data included.   Study concerns non-bee species.  

5477 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Effects on soil enzymes 

5490 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Risk assessment proposal 

using no compound specific data 

5490 J1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

5498 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Effects on soil respiration 

5498 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5504 S1 Neither type of data included.  Study does not contain residue data. Study concerns non-bee species. Not a primary research study. Review of 

risks to birds 

5504 J3 Not a primary research study Not a primary research study.  

5505 S1 Neither type of data included.  Matrix analysed is not bee related. Not a primary research study. Review of food residues from reports 

5505 J3 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Plants used not relevant 

to bees e.g. avocado, banana, guava. 

5507 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Aphids 

5507 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species.  
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5520 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5520 J1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Outside scope - analyses disease severity after different concentrations/ methods of application of 

imidacloprid. Not bees and no naturally occuring exposure data. 

5557 S1 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

5557 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

5559 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Detection method for 

water samples 

5559 J1 Neither type of data included.   Method development- fluorescence detection- with spiked water samples. Outside scope. 

5591 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5591 J3 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5607 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Data for pendimethalin 

only 

5607 J3 Neither type of data included.   Study contains modelled rather than empirical data.  

5612 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Effects on termites 

5612 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5624 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

biodegradation study 

5624 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

5627 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory bidegradation 

study 

5627 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  
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5635 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil 

sorption/degradation study 

5635 J3 Neither type of data included.   Lab based study 

5645 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Formulation study 

5645 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5665 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Efficacy study 

5665 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

5666 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5666 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

5697 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

5697 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

5702 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

5702 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5704 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5704 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5713 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

5713 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked samples only 

5726 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  
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5726 J3 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5736 S1 Neither type of data included Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 

5736 J3 Neither type of data included Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. This is just s sorption-desorption lab study 

5754 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5754 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5762 S1 Neither type of data included.   Study does not contain data on effects of exposure. Experimental run-off study, not field residues 

5762 J1 Neither type of data included.   Study does not contain data on effects of exposure. Experimental run-off study, not field residues 

5763 S1 Neither type of data included Study does not contain residue data. Study concerns non-bee species.  

5763 J3 Neither type of data included Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

5793 S1 Neither type of data included.   Study does not contain data on effects of exposure. Residues in potatoes only 

5793 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

5796 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

5796 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

5805 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Laboratory treated soil residues 

5805 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Imidacloprid used to 

spike soils, no naturally occuring concentration data, study unsuitable. Couple of useful? environmental fate 

metabolism in apis mellifera refs. 

5812 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  
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5812 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5816 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Earthworms 

5816 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5831 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Formulation leaching 

study 

5831 J1 Neither type of data included.   Study does not contain residue data. Study contains modelled rather than empirical data. outside scope - 

imidacloprid leaching from soil - % pesticide recovered in soil, granules and leachate but no  concentrations or 

effects 

5841 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

5841 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

5845 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5845 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

5870 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

5870 J1 Neither type of data included.   Study concerns non-bee species. Study outside the scope - concerns aphid management in brinjal (eggplant) - 

does not mention bees or concentrations in matrices/effects 

5883 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

sorption/degradation study 

5883 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

5972 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Laboratory spiked soil samples 

5972 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  
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5981 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory ligand study 

5981 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Lab-based study 

6015 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil transport 

study 

6015 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6042 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

6042 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6051 S1 Neither type of data included.   Study does not contain data on effects of exposure. Laboratory soil penetration study (termiticide) 

6051 J1 Neither type of data included.   Study does not contain data on effects of exposure. Laboratory soil penetration study (termiticide) 

6082 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in roots only 

6082 J3 Neither type of data included.   Lab based study 

6115 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6115 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure.  

6128 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Meeting abstract, no data 

6128 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not relevant. Brief 

discussion of developments and perspectives in seed treatment approvals process. No data. 

6166 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6166 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species.  

6190 S1 Neither type of data included.   Study concerns non-bee species. Laboratory treated water residues only 
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6190 J1 Neither type of data included.   Study concerns non-bee species. OUtside scope - usesa range of imidacloprid samples in water to test toxicity to 

aquatic species. May have some useful papers for exposure matrices soil etc 

6191 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6191 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6213 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6213 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6214 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. laboratory dissipation 

study 

6214 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Lab 

based study 

6215 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in tomatoes only 

6215 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6245 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Laboratory leaching trial residues only 

6245 J1 Neither type of data included.   Study concerns non-bee species. Outside scope- concerns hemlock insect, briefly mentions different formulations 

of imidacloprid in soil but doses are from dose-response field trial 

6248 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6248 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6249 S1 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Residues in cucumber only 

6249 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6255 J2 Neither type of data included.   Study does not contain residue data.  

6255 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6269 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Experimental exposure 
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6269 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6273 J2 Neither type of data included.   Not a primary research study.  

6273 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Not a primary research 

study. Opinion on MRL for carrots 

6293 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6293 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6294 S1 Neither type of data included.   Study concerns non-bee species. Laboratory soil penetration study 

6294 J1 Neither type of data included.   Study concerns non-bee species. Laboratory soil penetration study 

6299 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 

6299 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 

6304 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Bacteria 

6304 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6322 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Book chapter/review 

6322 J3 Not a primary research study Not a primary research study.  

6342 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6342 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6347 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Estimated clothianidin 

residues only 

6347 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Estimated clothianidin 

residues only 

6357 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Abstract with no data 
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6357 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Only an abstract - no data 

6359 J2 Neither type of data included.   Study concerns non-bee species.  

6359 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Laboratory validation residues only 

6360 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

6360 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

6364 S1 Neither type of data included.   Study concerns non-bee species. Resdues in laboratory treated soil only 

6364 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Lab based study 

6368 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 

6368 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data. Study outside the scope - modelled soil sorption kinetics of imidacloprid 

6378 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6378 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6386 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6386 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6388 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

6388 J3 Does not discuss relevant compounds.  

Neither type of data included.   

Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6390 S1 Neither type of data included.   Study does not contain data on effects of exposure. Laboratory leaching study 

6390 J3 Neither type of data included.   Matrix analysed is not bee related. Lab based study 
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6391 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

6391 J3 Neither type of data included.   Study concerns non-bee species. Lab based study 

6402 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6402 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6408 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6408 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6429 S1 Neither type of data included.   Study concerns non-bee species. Confiramatory residues for lab application only 

6429 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6432 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data.  

6432 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6463 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

6463 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

6476 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

6476 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 

6489 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6489 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6517 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Laboratory leaching study 
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6517 J3 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6523 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data.  

6523 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

6543 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Analytical method, 

spiked residues only 

6543 J1 Neither type of data included.   Study outside scope - evaluates a method of antibody detection of thiomethoxam & uses spiked samples of 

tomatoes and ground water - so not "real life" environmental samples 

6548 S1 Neither type of data included.   Study does not contain residue data. Not a primary research study. Development of pollution clean up method 

6548 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Lab based study 

6585 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Analysed food and 

groundwater 

6585 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6592 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

6592 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

6597 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Resdidue data for soil 

muxed with termiticide rather than applied 

6597 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6603 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. residues in food 

(cranberries) 
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6603 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6613 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

biodegradation studies 

6613 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

6614 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

sorption/mobility study 

6614 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6623 J2 Neither type of data included.   Study concerns non-bee species.  

6623 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6635 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Soil sorption study 

6635 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6642 S1 Neither type of data included Study does not contain residue data. Study concerns non-bee species.  

6642 J3 Neither type of data included Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

6654 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6654 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6655 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

6655 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  
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6660 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption-

desorption study 

6660 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Outside scope - sorption 

coefficients of imidacloprid and metabolites - no soil concentration data. Useful reference(s) 

6665 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Meeting abstractOther 2 

6665 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Abstract only - no data 

6674 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

6674 J3 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Lab based study 

6708 J2 Neither type of data included.   Study concerns non-bee species.  

6708 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6711 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory persistence in 

soil study 

6711 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory persistence in 

soil study 

6718 S1 Neither type of data included.  Not a 

primary research study 

Study does not contain residue data. Study concerns non-bee species.  

6718 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

6734 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6734 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6738 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 
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6738 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6742 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6742 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6744 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory dissipation 

study 

6744 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6745 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 

6745 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study contains modelled 

rather than empirical data. Study unsuitable -Portuguese language but no obvious data on soil concentrations - 

only Kds for sorption to soil and mention in abstract of high leaching potential 

6755 J2 Neither type of data included.   Study concerns non-bee species. Not a primary research study.  

6755 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6761 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6761 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6770 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

6770 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6787 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

6787 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  
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6792 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 

6792 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

6810 S1 Not a primary research study Study does not contain data on effects of exposure. Study contains modelled rather than empirical data.  

6810 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6813 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Earthworms 

6813 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6830 J2 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

6830 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

6835 S1 Neither type of data included Study does not contain residue data. Study does not contain data on effects of exposure. Effects on soil and plants 

only 

6835 J3 Neither type of data included Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

6841 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Chelating drugs 

6841 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

6915 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

6915 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

6951 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 
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6951 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6968 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. L?aboratory study of 

formulation release kinetics 

6968 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Lab-based study 

6971 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6971 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

6983 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

6983 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

7000 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Residues in tomato 

onlyOther 2 

7000 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

7038 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Leaching study 

7038 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

7054 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

7054 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Laboratory study - not relevant 

7056 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Fate overview 

7056 J3 Not a primary research study Not a primary research study.  

7064 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 
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7064 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7066 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Abstract of laboratory 

degradation study with no data 

7066 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Abstract - no data included 

7068 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. IPM overview 

7068 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7072 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Short overview of 

imidacloprid 

7072 J3 Not a primary research study Not a primary research study.  

7077 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

7077 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

7082 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

7082 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Sorption-desorption of 

imidacloprid from soils. Graphs but no data. Useful refs for exposure? 

7095 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

7095 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7098 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Study of marine 

sediments/water 
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7098 J1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Study of marine 

sediments/water 

7109 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

7109 J3 Neither type of data included.   Lab-based study 

7111 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

7111 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

7133 S1 Not a primary research study Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Fate overview 

7133 J3 Not a primary research study Not a primary research study.  

7139 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Effects on pest insects only 

7139 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

7160 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7160 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related.  

7172 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil 

respiration study 

7172 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7174 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

7174 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

7180 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory soil sorption 

study 
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7180 J3 Neither type of data included.   Study does not contain data on effects of exposure. Study contains modelled rather than empirical data.  

7196 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

7196 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

7199 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

7199 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7216 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

7216 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

7243 S1 Not a primary research study Not a primary research study. Review of evidence 

7243 J3 Not a primary research study Not a primary research study.  

7249 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

biodegradation study 

7249 J1 Neither type of data included.   Study concerns non-bee species. Ability of Trichoderma mutants to degrade imidacloprid as an environmental 

management solution - outside scope. Maybe a couple of useful refs. 

7258 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7258 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

7311 S1 Not a primary research study Not a primary research study. Review of exposure and effects 

7311 J3 Not a primary research study Not a primary research study.  

7326 S1 Not a primary research study Study does not contain residue data. Not a primary research study. Review 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

167 

Refid User Form exclusions Other reasons for exclusion 

7326 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

7338 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7338 J3 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

7347 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7347 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7349 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Application methods 

(seeds) 

7349 J3 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Application methods 

(seeds) 

7362 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study. Review 

7362 J3 Not a primary research study Not a primary research study.  

7368 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7368 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7370 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Study of influence of 

sunflowers 

7370 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Study unsuitable - 

Mentions analysis of pollen samples collected, but data not given - all below LOQ for imidacloprid & 

metabolites. 

7375 S1 Not a primary research study Not a primary research study. Review 
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7375 J3 Does not discuss relevant compounds.  

Neither type of data included.   

Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

7386 S1 Not a primary research study Not a primary research study. Review of Italian data 

7386 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Not a primary research study.  

7395 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a pesticide study 

7395 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7402 S1 Not a primary research study Not a primary research study. Overview article 

7402 J3 Not a primary research study Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study.  

7405 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7405 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7463 S1 Not a primary research study Not a primary research study. Review article 

7463 J3 Not a primary research study Not a primary research study.  

7468 S1 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure. Abstract 

7468 J3 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7487 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Thiacloprid 

7487 J1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Outside scope - concerns thiacloprid in apis mellifera. Mentions imidacloprid 

in some references. 
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Refid User Form exclusions Other reasons for exclusion 

7512 S1 Not a primary research study Not a primary research study. Overview of studies and evidence 

7512 J3 Not a primary research study Not a primary research study.  

7529 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7529 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

7542 S1 Neither type of data included.  Not a 

primary research study 

Not a primary research study. Article on pest control methods 

7542 J3 Neither type of data included.  Not a 

primary research study 

Not a primary research study.  

7578 S1 Does not discuss relevant compounds.   Study does not contain residue data. Not a primary research study. Not relevant to project 

7578 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure.  

7603 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure.  

7603 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7608 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study does not contain data on effects of 

exposure.  

7608 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Matrix analysed is not bee related. Study 

concerns non-bee species. Study does not contain data on effects of exposure.  

7625 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Meeting abstract, no data 

7625 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Talks about measured 

rsidues in tangerines of imidacloprid but no actual data -symposium abstract 
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Refid User Form exclusions Other reasons for exclusion 

7635 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Not a primary research study. Review of 

aquatic effects 

7635 J1 Neither type of data included.   Study concerns non-bee species. Not a primary research study. 1 useful? reference identified & saved (Becker et 

al 2009). 

7668 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Study does not contain residue data. Study concerns non-bee species.  

7668 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7735 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7735 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

7741 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7741 J3 Neither type of data included.    

7742 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7742 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

7758 S1 Neither type of data included.   Study concerns non-bee species. Mesocosm study with degradation data only 

7758 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

7791 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

7791 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

7799 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Labortaory study of 

effects on soil microorganisms 

7799 J3 Neither type of data included.  Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

7801 S1 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Residues in groundwater 
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Refid User Form exclusions Other reasons for exclusion 

7801 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

7806 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7806 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7812 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Aquatic mesocosm study 

7812 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

7818 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Aquatic effects study 

7818 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7823 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7823 J1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study outside scope - concerns other insect 

pests not bees, measures number of insects after treatment. References do not address bees. 

7824 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7824 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7840 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory release 

kinetics study, no environmental residues 

7840 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7858 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Not a primary research 

study. Analytical method only 

7858 J3 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Lab based study 

7866 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  
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Refid User Form exclusions Other reasons for exclusion 

7866 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species.  

7880 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Erratum for 6015 (author 

name) 

7880 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7890 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

photodegradation study 

7890 J1 Neither type of data included.   Study outside scope? Photodegradation of imidacloprid - rates of reaction and schemes. ?Useful ref 13 - Liu et al 

2006 Sorption & degradation of imidacloprid in soil and water. 

7912 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Review/model of sub 

surface drains 

7912 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure. Not a primary research study.  

7914 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Corrigendum to 6391 

7914 J1 Neither type of data included.  Not a 

primary research study 

Corrigendum. Original study may be of use. 

7936 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Fenamiphos 

7936 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7947 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7947 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

7957 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Acetamiprid 

7957 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  
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Refid User Form exclusions Other reasons for exclusion 

7959 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

7959 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory leaching 

study 

7971 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Experimental greenhouse 

study with applications at unrealistically high rates 

7971 J3 Neither type of data included.   Matrix analysed is not bee related. Study does not contain data on effects of exposure. Lab based study 

7972 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7972 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

7976 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Food residue data only 

7976 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

7984 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory 

photodegradation study 

7984 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

7985 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. No residue values 

reported 

7985 J1 Neither type of data included.   Not a primary research study. Study contains modelled rather than empirical data. Study not within scope of 

project. Modelled data compared with measured( measurements not from primary research study). 

7988 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

7988 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

7989 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Thiacloprid 
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Refid User Form exclusions Other reasons for exclusion 

7989 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

7994 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

7994 J3 Neither type of data included.   Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

8015 S1 Neither type of data included.  Study does not contain residue data. Study does not contain data on effects of exposure. Abstract only, soild 

degradation study, no data 

8015 J3 Neither type of data included.  Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

8023 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

8023 J1 Neither type of data included.   Study concerns non-bee species. Outside Scope- Discusses yoxicity of imidacloprid to black fly larvae. No 

naturally occuring concentration data (spiked water samples). 

8029 S1 Does not discuss relevant compounds.  Study does not contain residue data. Study does not contain data on effects of exposure. Not a pesticide study 

8029 J3 Does not discuss relevant compounds.  Pesticides used do not include one of the three neonicotinoids of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

8036 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

8036 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Sorption/leaching study 

8046 S1 Does not discuss relevant compounds.   Study does not contain residue data. Study does not contain data on effects of exposure. Pest impact study 

8046 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

8077 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

8077 J3 Neither type of data included.   Conference abstract - no data 

8082 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

8082 J1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

8100 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  
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Refid User Form exclusions Other reasons for exclusion 

8100 J1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Study does not contain data on effects of 

exposure. Efeect of imidacloprid on apple maggot flies. No exposure or effect data for bees. 

8101 J2 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure.  

8101 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Leaching study 

8109 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

8109 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

8110 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. laboratory sorption study 

8110 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

8111 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites). Acetamiprid 

8111 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

8113 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory hydrolysis 

study 

8113 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

8114 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory degradation 

study 

8114 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Photochemical 

degradation - images but no data for imidacloprid. References don't look useful. 

8118 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory study of 

novel formulation 

8118 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

176 

Refid User Form exclusions Other reasons for exclusion 

8119 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

8119 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study concerns non-bee species. Study 

does not contain data on effects of exposure.  

8121 S1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Laboratory sorption 

study 

8121 J1 Neither type of data included.   Study does not contain residue data. Study does not contain data on effects of exposure. Unsuitable - increases in 

imidacloprid sorption to soil (by a factor of 2.8) over time after imidacloprid was artificially added to soils. No 

other data, abstract only. 

8129 S1 Not a primary research study Study does not contain data on effects of exposure. Not a primary research study. Review 

8129 J3 Not a primary research study Not a primary research study.  

8133 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species.  

8133 J3 Neither type of data included.  Not a 

primary research study 

Matrix analysed is not bee related. Study concerns non-bee species. Study does not contain data on effects of 

exposure.  

8166 S1 Neither type of data included.   Study does not contain residue data. Study concerns non-bee species. Soil microbes, soil enzymes 

8166 J3 Neither type of data included.   Study does not contain residue data. Matrix analysed is not bee related. Study does not contain data on effects of 

exposure.  

8177 S1 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  

8177 J3 Does not discuss relevant compounds.   Pesticides used do not include one of the three neonicotinoids  of concern (clothianidin, imidacloprid, 

thiamethoxam or their metabolites).  
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Appendix G.  References excluded during full text assessment – Bibliography 

Table 11:  References excluded during full text assessment. 

Ref ID Reference 

1 A. Felicioli, F. Strumia, L. Filippi and M. Pinzauti 2000. Observations on the relation between orchids of the genus Serapias and their pollinators in an area of 

central Tuscany Frustula Entomologica, 21: 103-108. 

5 B. Z. Horr 1999. Month-by-month - November American Bee Journal, 139(11): 845-847. 

6 R. J. Lind, M. S. Clough, F. G. P. Earley, S. Wonnacott and S. E. Reynolds 1999. Characterisation of multiple alpha-bungarotoxin binding sites in the aphid Myzus 

persicae (Hemiptera : Aphididae) Insect Biochemistry and Molecular Biology, 29(11): 979-988. 

14 W. E. Kerr, V. A. Nascimento and G. A. Carvalho 1999. Preservation of native Brazilian bees: A question of historical and ecological conscience Ciencia e Cultura 

(Sao Paulo), 51(5-6): 390-393. 

23 A. M. Elbassiouny, M. A. El-Banby, A. A. Gomaa and N. M. Hamed 1999. Longevities of honey bee workers during performing different activities Annals of 

Agricultural Science (Cairo), 44(1): 425-431. 

26 B. Z. Horr 1999. Month-by-month - March American Bee Journal, 139(3): 205-207. 

32 G. A. Krupnick and A. E. Weis 1999. The effect of floral herbivory on male and female reproductive success in Isomeris arborea Ecology, 80(1): 135-149. 

40 R. Schmuck 1999. No causal relationship between Gaucho seed dressing in sunflowers and harm to bees in France Pflanzenschutz-Nachrichten Bayer, 52(3): 267-

309. 

63 V. Parra-Tabla and S. H. Bullock 1998. Factors limiting fecundity of the tropical tree Ipomoea wolcottiana (Convolvulaceae) in a Mexican tropical dry forest 

Journal of Tropical Ecology, 14: 615-627. 

75  1998. Proceedings of the American Bee Research Conference - The 1998 American Bee Research Conference was held on January 16 and 17 at the Doubletree 

Hotel World Arena in Colorado Springs, CO. The following are abstracts from the 1998 conference American Bee Journal, 138(4): 291-301. 

88 A. Nakayama and M. Sukekawa 1998. Quantitative correlation between molecular similarity and receptor-binding activity of neonicotinoid insecticides Pesticide 

Science, 52(2): 104-110. 

92 H. Matsuo, M. Tomizawa and I. Yamamoto 1998. Structure-activity relationships of acyclic nicotinoids and neonicotinoids for insect nicotinic acetylcholine 

receptor/ion channel complex Archives of Insect Biochemistry and Physiology, 37(1): 17-23. 

125 W. Cranshaw and F. Schweissing 1997. Adult control of striped cucumber beetle for management of larval injury to cantaloupe Southwestern Entomologist, 22(2): 

217-221. 
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Ref ID Reference 

188 E. W. Davidson, R. B. R. Patron, L. A. Lacey, R. Frutos, A. Vey and D. L. Hendrix 1996. Activity of natural toxins against the silverleaf whitefly, Bemisia 

argentifolii, using a novel feeding bioassay system Entomologia Experimentalis Et Applicata, 79(1): 25-32. 

273 I. Yamamoto and M. Tomizawa 1995. Nicotinic acetylcholine receptors as targets for nicotinoid and neonicotinoid insecticides Abstracts of Papers American 

Chemical Society, 209(1-2): 25-AGRO 25. 

315 F. A. Eischen, B. A. Underwood and A. M. Collins 1994. The effect of delaying pollination on cantaloupe production Journal of Apicultural Research, 33(3): 180-

184. 

334 J. H. Klotz and B. L. Reid 1993. Oral toxicity of chlordane, hydramethylnon, and imidacloprid to free-foraging workers of Camponotus-pennsylvanicus 

(Hymenoptera, Formicidae) Journal of Economic Entomology, 86(6): 1730-1737. 

365 M. Tomizawa and I. Yamamoto 1993. Structure-activity-relationships of nicotinoids and imidacloprid analogs Journal of Pesticide Science, 18(1): 91-98. 

388 J. Banaszak 1992. Strategy for conservation of wild bees in an agricultural landscape Agriculture Ecosystems &amp; Environment, 40(1-4): 179-192. 

396 P. G. Balayannis and L. A. Santas 1992. Dissipation of malathion and fluvalinate residues from honey Journal of Apicultural Research, 31(2): 70-76. 
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under plastic mulch Paper - American Society of Agricultural Engineers, 972107: 17 pp. 
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49-52. 

5387 T. Ueda and H. Jinguji 2013. The ecological impact of the insecticides fipronil and imidacloprid on Sympetrum frequens in Japan Tombo (Tokyo), 55: 1-12. 

6318 A. S. Karanjkar and R. L. Naik 2009. Acute toxicity: novel mode of pesticides on earthworm International Journal of Plant Protection, 2(2): 182-185. 

6323 Anonymous 2009. Organic Pollutants Future Prospects. In: Organic Pollutants: An Ecotoxicological Perspective, Second Edition (C H Walker Ed.) p319-329. 
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7321 D. Pochi, M. Biocca, R. Fanigliulo, M. Fedrizzi, E. Conte, P. Pulcini, R. Grilli, P. Gallo and G. Imperi 2012. Powder emissions during sowing of dressed seed 

maize and drift reducing systems, Giornate Fitopatologiche 2012: 51-58. 

7327 M.-P. Chauzat, L. Cauquil, S. Franco, M.-P. Riviere, A.-C. Martel, P. Blanchard and M. Ribiere 2012. Santé des abeilles, surveillance des colonies apicoles 

européennes Phytoma-La Défense des végétaux, 658: 11-14. 

7333 D. P. Abrol, D. S.-e.-K. U. o. A. S. Sharma and J. I. Technology Chatha 2011. Comparative Morphogenic and Toxicity Studies on the Effects of Pesticides on 

Honeybee (Apis mellifera L.) Brood Korean Journal of Apiculture, 26(3): 183-194. 

7356 R. S. Poltorzhitskaya 2011. Plant-protecting agents and ecological risk, caused by them, Epizootiology, Immunobiology, Pharmacology, Sanitary Science : 

international scientific and practical journal, 2011: 81-87. 

7378 N. Plavša, N. Nedić, S.  ošarčić, V. Stanaćev, I. Pihler and Ž. Stojanović 2010. Sunflower – pasture for honey bees in Vojvodina Serbia and issues that surrounds 

it XIV International Eco-Conference: Safe Food - Proceedings, p 207-213. 
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7385 Anonymous 2009. EPA sued to release research Organic gardening., 56(3): 50. 

7394 F. Mondet 2009. Nosema and imidacloprid synergy affects immune-strength-related enzyme activity in the honey bee, Apis mellifera Nosema and imidacloprid 

synergy affects immune-strength-related enzyme activity in the honey bee, Apis mellifera, (Rapport de stage, Université de Lyon 1, Villeurbanne, FRA) 17pp. 

7396 (Author unknown) (Year unknown). Honeybee and plant protection insecticides , Thesis, L'impression du document génère 125 p. (Advisor: M. Kolf-Clauw). 

7429 C. Porrini, F. Sgolastra, A. G. Sabatini, R. Colombo, M. Catalano, L. Cariglia, A. Caponero and P. Zienna 2006. Use of honey bees for the monitoring of 

agrochemicals applied in agroecosystems. Basilicata region experience APOidea - Rivista Italiana di Apicoltura (Italy), 3(3): 153-160. 

7464 R. Gulati, B. Kumari and S. K. Sharma 2004. Field Residual Toxicity of some Insecticides to Honeybee(Apis Mellifera L.) and Residues of Common Insecticides 

from Apiary Honey Korean Journal of Apiculture, 19(1): 51-56. 

7478 (Author unknown) (Year unknown). Neonicotinoids: mode of action comparative pharmacokinetics in the Honeybee and the human, Thesis (Advisor: L P 

Belzunces). 

7509 J.-M. Bonmatin 2002. Insecticide and pollinators : a drift of chemistry ? Sciences (1969), 2: 42-46. 

7510 (Author unknown) (Year unknown). Etude de l'impact de produits phytopharmaceutiques sur la survie et l'apprentissage associatif chez l'abeille domestique (Apis 

mellifera L.), Thesis (Advisor: M.-H. Pham-Delegue). 

7515 F. Lagarde 2001. Sunflower and Gaucho imidacloprid: the CETIOM data Centre Technique Interprofessionnel des Oléagineux Métropolitains, France Oléoscope 

(France), p 31-32. 

7527 (Author unknown) (Year unknown). Sublethal effects of imidacloprid on honeybees behaviour (Apis mellifera), Thesis (Advisor: L. P. Belzunces). 

7531 (Author unknown) 1999. Sunflowers with or without Gaucho imidacloprid, insecticide Abeilles et Cie (Belgium), 72: 24-28. 

7535 Y. Ballanger, S. Cluzeau, G. Maurin and M. Pham Delegue 1999. Is Gaucho imidoclopride harmful to bees? Oleoscope (France), p31-38. 

7562 N. Mallet 1991. Study of honeybee populations in the Puy de Dome department, France.  Bulletin Technique Apicole (France). 18(75):73-91. 

7868 F. A. Al-Khlaif 2011. Pesticide residues analysis of chlorpyrifos- ethyl, penconazole and imidacloprid on Tomato fruits and their stability under environmental 

conditions Pesticide residues analysis of chlorpyrifos- ethyl, penconazole and imidacloprid on Tomato fruits and their stability under environmental conditions, 

112pp. 

7982 Y. Hashimoto 2007. Penetration and translocation of acetamiprid and imidacloprid into tomato Lycopersicon esculentum Bulletin of Tokyo Metropolitan 

Agriculture and Forestry Ressearch Center (Japan), 2: 115-118. 

8074 V. Fili, R. Liguori, A. Bertona, M. Merlano, F. Casola and R. Bassi 2002. Actara. Second generation neonicotinoid based on the new active ingredient 

thiamethoxam fruit crops - vegetable crops - ornamental plants Atti delle Giornate Fitopatologiche (Italy), p341-346. 
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8092 S. Panwiriyapong, P. Varangkana and P. Haruethaithanasan 2001. Impact of pesticides used in tangerine orchard to soil and soil bioindicators Agricultural 

Science Journal (Thailand); Warasan Witthayasat Kaset, p 95-99. 
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Appendix I.  Reference found during hand searching of reference lists 

Table 13:  The results of hand searching of reference lists in Check 1 (Titles/Abstracts), Check 2 (Full texts), Check 3 (Key Papers) and Check4 (Review 

papers found at data extraction). 

Found in 

(Ref. ID) 

Reference Found by Check 

1106, 1836, 

1954 

Abramson C. I., Aquino I. S., Ramalho F. S., Price J. M., 1999.- Effect of insecticides on learning in the Africanized honey bee (Apis mellifera 

L.).- Archives of Environmental Contamination and Toxicology, 37: 529-535. 

S1 1, 3 

787 AFSSA 2010. Weakening, collapse and mortality of bee colonies French Food Safety Agency 

http://www.uoguelph.ca/canpolin/Publications/AFSSA%20Report%20SANT-Ra-MortaliteAbeillesEN.pdf 

S2 2 

910 APENET, 2009. “Effects of coated maize seed on honeybees” Report based on results obtained from the first year of activity of the APENET 

project. 

S1 2 

589, 910 APENET, 2010. “Effects of coated maize seed on honeybees” Report based on results obtained from the second year (2010) activi ty of the 

APENET project. 

S1 2 

910 APENET, 2011. “Effects of coated maize seed on honeybees” Report based on results obtained from the third year (2011) activity of the 

APENET project. 

S1 2 

849 Aubert M, Chauzat M-P, Martel A-C, Ribiere M and Faucon J-P (2004) Imidacloprid (Gaucho NT): guilty or non guilty of honey bee death in 

France? Proceedings of the 1st Europ. Conf. Apidology. Udine 19-23 September 2004. p.120 

S1 2 

849 Aubert M, Faucon J-P, Martel A-C and Chauzat M-P (2006) Imidacloprid and bee mortality in France. Proceedings of the 2nd Europ. Conf. 

Apidology. EurBee, Prague 10-16 September 2006. p.84. 

S1 2 

263, 397, 

1938, 2199 

Bai D, Lummis SCR, Leicht W, Breer H, Sattelle DB. 1991. Actions of imidacloprid and a related nitromethylene on cholinergic receptors of 

an identified insect motor neurone. Pestic Sci 33:197–204. 

S1 3 

1938 Belzunces, L. P.; Tasei, J.-N. Impacts sur les de´peuplements de colonies d¢abeilles et sur les mielle´ es. Rapport au Ministe`re de l¢agriculture 

sur les effets des traitements de semences de tournesol au Gaucho (imidacloprid), 1997. 

S1 3 

1836, 1954 Belzunces, L., Tase´ i, J.N., 1997. Rapport sur les effets des traitements de semences de tournesol au Gaucho (imidaclopride) Impacts sur les 

peuplements de colonies d’abeilles et sur les mielle´ es. Ministere de l’Agriculture et de la Peˆche, Paris. 

S1 3 
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Found in 

(Ref. ID) 

Reference Found by Check 

1653 Blasco, C., M. Fernandez, A. Pena, C. Lino, M. I. Silveira, G. Font, and Y. Pico. 2003. Assessment of pesticide residues in honey samples from 

Portugal and Spain. J. Agric. Food Chem. 51: 8132Ð8138. 

S1 3 

1133, 1264 Bogdanov, S. 2006. Contaminants of bee products. Apidologie 37: 1-18. S1 3 

1801 Bonmatin JM (2002) Insecticides et pollinisateurs: Une derive de la chimie? Sciences 2:42–46 S1 3 

849 Bonmatin JM, Marchand PA, Charvet R and Colin ME (2004) Fate of systemic insecticides in fields (imidacloprid and fipronil) and risks for 

pollinators. Proceedings of the 1st Europ. Conf. Apidology. Udine 19-23 September 2004. p.118 

S1 2 

1848 Bonmatin JM, Moineau I, Lecoublet S et al. 2000. L'insecticide imidaclopride: bio-disponibilite dans les sols et les plantes, toxicite et risque 

pour les abeilles. Revue Francais d'Apiculture 609:360-361. 

S1 4 

1848 Bonmatin JM, Moineau I, Lecoublet S et al. 2001. Neurotoxiques systemiques: biodisponsibilite, toxicite et risque pour les insectes 

pollinisateurs. Le case de l'imidaclopride. Produits Phytosanitaires, Presse Universtaires de Reims p 175-181. 

S1 4 

1938 Bonmatin, J.-M.; Moineau, I.; Colin, M. E.; Bengsch, E. R.; Lecoublet, S.;Fleche´, C. Effets des produits phytosanitaires sur les abeilles. 

Rapport de re´sultats 3 au Ministe`re de l¢Agriculture et de la Peˆche, Programmes 1999-2000 AFSSA-CNRS-INRA, 2000. 

S1 3 

1920 Brasse D., 1999.- Preliminary report on a tunnel test with imidacloprid-treated summer rape.- Unpublished Study Report, 11 September 1999, 
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Appendix K.  Exposure data  

Table 15:  Exposure data  

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

476 Field Clothian

idin 

- - - - - - Bee  - - - 0.7 14.7 ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 

(2011 - 2013). 

476 Field Clothian

idin 

- - - - - - Pollen  - - - 6.1 69.04 ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee samples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 

(2011 - 2013). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

476 Field Clothian

idin 

- - - - - - Bee  - - - 2.7 39.9 ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee samples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 
(2011 - 2013). 

476 Field Clothian

idin 

- - - - - - Pollen  - - - 308.3 2273 ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 

(2011 - 2013). 

476 Field Clothian

idin 

- - - - - - Bee  - - - 6.1 6.8 ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 

(2011 - 2013). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

476 Field Imidacl

oprid  

- - - - - - Bee  - - - 0.3 5.74 ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 
(2011 - 2013). 

476 Field Imidacl

oprid  

- - - - - - Pollen  72 - - - - ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 

(2011 - 2013). 

476 Field Imidacl

oprid  

- - - - - - Pollen  73.9 - - - - ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 

(2011 - 2013). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

476 Field Thiamet

hoxam 

- - - - - - Bee  14.4 - - - - ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 
(2011 - 2013). 

476 Field Thiamet

hoxam 

- - - - - - Bee  - - - 0.5 49.6 ng/g For bees, indicatively 

22 samples contained 

clothianidin (50% of all 

honeybee sam- ples 

analyzed), 6 

chlorpyrifos ethyl 

(14%), 4 thiamethoxam 

(9%), 2 imidacloprid 

(4.5%) and 2 samples of 

coumaphos (4.5%) 

(2011 - 2013). 

501 Green

house 

Imidacl

oprid  

F - - Spray   - Lettuce Leaves  - 3.21 - - - mg/kg  Residues on days 3, 5, 

7, 10 and 14 (±SD) 

were 2.06 (±0.15), 1,17 

(±0.01), 0.59 (±0.03), 

0.45 (±0.02) and 0.43 

(±0.02) mg/kg 
respectively. 

503 Field Imidacl

oprid  

- - - - - Canola Water  - 17.5 - - 17.5 μg/kg  Imidacloprid detected in 

Canola only, not 

detected for crops 

barley, oats, peas, wheat 
and grassland. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-
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cation 
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cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

503 Field Thiamet

hoxam 

- - - - - Canola Water  - 20.0 - - 20.0 μg/kg  Thiamethoxam detected 

in Canola only, not 

detected for crops 

barley, oats, peas, wheat 
and grassland. 

503 Field Clothian

idin 

- - - - - Barley Water  - 2.6 - - 2.6 μg/kg  Clothianidin detected 

for crops barley, 

Canola, peas and wheat. 

Clothianidin not 

detected for crops oats 
and grassland. 

503 Field Clothian

idin 

- - - - - Canola Water  - 3.4 - - 3.9 μg/kg  Clothianidin detected 

for crops barley, 

Canola, peas and wheat. 

Clothianidin not 

detected for crops oats 
and grassland. 

503 Field Clothian

idin 

- - - - - Peas Water  - 4.4 - - 4.4 μg/kg  Clothianidin detected 

for crops barley, 

Canola, peas and wheat. 

Clothianidin not 

detected for crops oats 
and grassland. 

503 Field Clothian

idin 

- - - - - Wheat Water  - 2.8 - - 3.3 μg/kg  Clothianidin detected 

for crops barley, 

Canola, peas and wheat. 

Clothianidin not 

detected for crops oats 

and grassland. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-
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cation 
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cation 
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

506 Lab Imidacl

oprid  

Analyt

ical 

99.5 - Liquid 

sugar 
syrup 

10 ppb (syrup)- Wax - 11 - 8 15 ppb  Imidacloprid detected in 

wax in 10ppb 

imidacloprid sugar 

syrup group with mean 

measured residue of 

14ppb (range 10-17) 

506 Lab Imidacl

oprid  

Analyt

ical 

99.5 - Liquid 

sugar 
syrup 

20 ppb (syrup) Wax - 8 - 6 11 ppb  Imidacloprid detected in 

wax in 20ppb 

imidacloprid sugar 

syrup group with mean 

measured residue of 
16ppb (range 11-20) 

506 Lab Imidacl

oprid  

Analyt

ical 

99.5 - Liquid 

sugar 
syrup 

50 ppb (syrup) Wax - 20 - 0 60 ppb  Imidacloprid detected in 

wax in 50ppb 

imidacloprid sugar 

syrup group with mean 

measured residue of 
71ppb (range 61-80) 

506 Lab Imidacl

oprid  

Analyt

ical 

99.5 - Liquid 

sugar 
syrup 

100 ppb (syrup) Wax - 1 - 0 3 ppb  Imidacloprid detected in 

wax in 100ppb 

imidacloprid sugar 

syrup group with mean 

measured residue of 
127ppb (range 114-139) 

506 Lab Clothian

idin 

Analyt

ical 

98.4 - Liquid 

sugar 
syrup 

10 ppb (syrup) Wax   - 8 - 6 9 ppb  Clothianidin detected in 

wax in 10ppb 

clothianidin sugar syrup 

group with mean 

measured residue of 
9ppb (range 8-10) 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-
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cation 
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cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

506 Lab Clothian

idin 

Analyt

ical 

98.4 - Liquid 

sugar 
syrup 

20 ppb (syrup) Wax   - 11 - 10 12 ppb  Clothianidin detected in 

wax in 20ppb 

clothianidin sugar syrup 

group with mean 

measured residue of 

17ppb (range 14-20) 

506 Lab Clothian

idin 

Analyt

ical 

98.4 - Liquid 

sugar 
syrup 

50 ppb (syrup) Wax   - 0 - 0 0 ppb  Clothianidin not 

detected in wax in 

50ppb clothianidin 

sugar syrup group with 

mean measured residue 
of 39ppb (range 34-43) 

506 Lab Clothian

idin 

Analyt

ical 

98.4 - Liquid 

sugar 
syrup 

100 ppb (syrup) Wax   - 0 - 0 0 ppb  Clothianidin not 

detected in wax in 

100ppb clothianidin 

sugar syrup group with 

mean measured residue 
of 76ppb (range 67-85) 

511 Semi-

field/ 
field 

Imidacl

oprid  

F - Admire 

Pro 

Liquid  560 and 

1120 g 
a.i./ha 

citrus Nectar 

Nectar 

from 

flowers 

- 16.39 - - - ng/mL Imidacloprid detected in 

nectar from flowers. 

Total mean residue 

reported made up of 

imidacloprid 

(9.58±0.82ng/ml), 5-OH 

(3.25±0.27ng/ml) and 

olefin 

(3.56±0.31ng/ml). 

These residues were 

similar to those found in 

bee crop but 

significantly lower than 
those in hive comb. 
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          Concentration  
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ID 

Study 

type 

Pesti-
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Form-
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cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

511 Semi-

field/ 
field 

Imidacl

oprid  

F - Admire 

Pro 

Liquid  560 and 

1120 g 
a.i./ha 

citrus Nectar 

Nectar 

from 

bee crop 

- 15.34 - - - ng/mL Imidacloprid detected in 

nectar from bee crop. 

Total mean residue 

reported made up of 

imidacloprid 

(9.23±0.57ng/ml), 5-OH 

(3.66±0.22ng/ml) and 

olefin 

(2.51±0.21ng/ml). 

These residues were 

similar to those found in 

flowers but significantly 

lower than those in hive 
comb. 

511 Semi-

field/ 
field 

Imidacl

oprid  

F - Admire 

Pro 

Liquid  560 and 

1120 g 
a.i./ha 

citrus Nectar 

Nectar 

from 

hive 
comb 

- 53.3 - - - ng/mL Imidacloprid detected in 

nectar from hive comb. 

Total mean residue 

reported made up of 

imidacloprid 

(30.98±2.26ng/ml), 5-

OH (11.78±0.84ng/ml) 

and olefin 

(12.94±1.08ng/ml). 

These residues were 

significantly higher than 

those found in flowers 
and bee crop. 
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          Concentration  
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ID 

Study 

type 

Pesti-
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Grade % 
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cation 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

511 Field Imidacl

oprid  

F - Admire 

Pro 

Foliar  0.28 

(maxim

um) kg 

a.i./ha 

citrus Nectar 

Nectar 

from 

flowers 

- 5.01 - - - ng/mL Imidacloprid detected in 

nectar from flowers 

(oranges and 

tangerines). Total mean 

residue reported made 

up of imidacloprid 

(3.29±0.46ng/ml), 5-OH 

(0.54±0.04ng/ml) and 

olefin 
(1.19±0.14ng/ml). 

511 Field Imidacl

oprid  

F - Admire 

Pro 

Foliar  0.28 

(maxim

um) kg 

a.i./ha 

citrus Nectar 

Nectar 

from 

bee crop 

- 2.11 - - - ng/mL Imidacloprid detected in 

nectar from bee crop. 

Total mean residue 

reported made up of 

imidacloprid 

(1.21±0.13ng/ml), 5-OH 

(0.54±0.05ng/ml) and 

olefin 
(0.37±0.04ng/ml). 

511 Field Imidacl

oprid  

F - Admire 

Pro 

Foliar  0.28 

(maxim

um) kg 
a.i./ha 

citrus Nectar 

Nectar 

from 

hive 

comb 

- 9.55 - - - ng/mL Imidacloprid detected in 

nectar from hive comb. 

Total mean residue 

reported made up of 

imidacloprid 

(4.99±0.37ng/ml), 5-OH 

(2.52±0.11ng/ml) and 

olefin 

(2.05±0.16ng/ml). 
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ID 
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cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 
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ian 

Min. Max. Unit Results 

511 Field Imidacl

oprid  

F - Admire 

Pro 

Foliar  0.28 

(maxim

um) kg 

a.i./ha 

citrus Pollen 

Pollen 

from 

hives 

- 9.39 - - - ng/mL Imidacloprid detected 

inpollen from hives. 

Total mean residue 

reported made up of 

imidacloprid 

(5.15g/ml), 5-OH 

(2.53ng/ml) and olefin 

(2.04ng/ml). 

521 Lab Imidacl

oprid  

Soln. 

in 

aceton
itrile 

- - - - - Bee  - 1.4 - - - ng/g On dosed syrup, honey 

bees maintained much 

lower bodily levels of 

imidacloprid than 

bumblebees (<0.2 ng 

versus 2.4 ng of 

imidacloprid per bee). 

Dietary imidacloprid 

did not affect the 

behaviour of honey 

bees, but it reduced 

feeding and locomotory 

activity in bumblebees. 

After the pulsed 

exposure, bumblebees 

cleared bodily 

imidacloprid after 48 h 

and recovered 
behaviourally 
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ID 
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type 
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521 Lab Imidacl

oprid  

Soln. 

in 

aceton

itrile 

- - - - - Bee  - 12.9 - - - ng/g Bodily residues were 

higher in bumblebees 

than in honey bees.  

When imidacloprid was 

removed from their diet 

bumblebees eliminated 

bodily residues after 48 

h and the biological 

half-life of imidacloprid 
was Thalf = 10.3 h. 

523 Field Imidacl

oprid  

- - - - - 'Fruit 

orchard' 

Pollen  5.2 - - - - μg/kg  Imidacloprid only 

detected in one 

corbicular bee pollen 

sample taken from 

apiaries close to fruit 

orchards. No details of 

fielde applications. 27 

samples tested. 

544 Lab/ 

field 

Thiamet

hoxam 

- - - - - - Honey  - - - - 2 ng/g Thiamethoxam was 

found at a maximum 

concentration of 2 ng/g 

in the plain apiary, but 

was not detected in 

honey from the bocage 
apiary. 

558 Lab Imidacl

oprid  

- - - -  - - Bee-

bread  

- - - 0.3 0.9 ng/g Imidacloprid found in 8 

0f 32 samples of 

beebread. 6-

Chloronicotinic acid 

found in one sample at 

<LOQ. 5-OH-

imidacloprid and Olefin 

not detecetd in any 
samples. 
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Min. Max. Unit Results 

558 Lab Thiamet

hoxam  

- - - -  - - Bee-

bread  

- - - 0.1 1.1 ng/g Thiamethoxam found in 

12 of 32 beebread 
samples. 

558 Lab Clothian
idin  

- - - -  - - Bee-
bread  

ND - - - - ng/g Clothianidin not 

detected in any of the 

32 beebread samples. 

562 Lab Imidacl

oprid  

- - - - - - Pollen 

Pollen 

and 
HFCS 

- - - 0.2 2.2 ng/g Imidacloprid detected in 

10 fo 13 pollen samples. 

Thiamethoxam and 

clothianidin not 

determined in any 

pollen sample (<LOQ). 

No neonicotinoid 

detected in any of the 

eight HFCS samples 

detected (<LOQ). 
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Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Pollen  - - - 4 7 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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ID 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 

g/L) 

Seed 88.2 g 

a.i./ha 

Maize 

from a 

two year 

seed 

treated 

maize 

rotation 

exposure 
in tunnels 

Leaves  - - - 4.5 14.5 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 

g/L) 

Seed 88.2 g 

a.i./ha 

Maize 

from a 

two year 

seed 

treated 

maize 

rotation 

exposure 
in tunnels 

Pollen  <LOQ - - - - μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 

g/L) 

Seed 88.2 g 

a.i./ha 

Maize 

from a 

two year 

seed 

treated 

maize 

rotation 

exposure 
in tunnels 

Leaves  - - - 2 25 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 

g/L) 

Seed 88.2 g 

a.i./ha 

Maize 

from a 

two year 

seed 

treated 

maize 

rotation 

exposure 
in tunnels 

Pollen  - - - 1 3 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 

g/L) 

Seed 88.2 g 

a.i./ha 

Maize 

from a 

two year 

seed 

treated 

maize 

rotation 

exposure 
in tunnels 

Pollen  <LOQ - - - - μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Leaves  - - - 1 3 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Pollen  - - - 1 3 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Nectar  - - - 0.7 2 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Pollen  <LOQ - - - - μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Nectar  <LOQ - - - - μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Leaves  - - - 1 3 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Pollen  - - - 1 3.5 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Nectar  - - - 1.3 2.7 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Pollen  - - - 1 1 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Semi-

field 

Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Nectar  - - - 0.5 0.5 μg/kg  Residues of 

thiamethoxam and its 

primary metabolite 

CGA322704 in pollen 

and nectar collected 

from bees exclusively 

foraging in flowering 

thiamethoxam seed 

treated maize and 

oilseed rape were low, 

with median values 

between <1 and 7ug/kg 

for pollen and <0.5 and 

4ug/kg for nectar. 

Residues in hive 

collected bee bread 

stored in cells and hive 

nectar samples were 

consistently lower than 

residues in pollen and 

nectar samples collected 
from bees. 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 
g/L) 

Seed 88.2 g 

a.i./ha 

Maize Leaves  - - 5 1.3 24 μg/kg  Metabolite CGA322704 

(clothianidin) also 

detected, median 

4μg/kg (range 1.9-10). 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 
g/L) 

Seed 88.2 g 

a.i./ha 

Maize Pollen  - - <1 - - μg/kg  Metabolite CGA322704 

(clothianidin) at 

<1μg/kg (range ,1-2), 
LOQ <1μg/kg. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 

g/L) 

Seed 88.2 g 

a.i./ha 

Maize Leaves  - - 4.3 3 6 μg/kg  Metabolite CGA322704 

(clothianidin) also 

detected, median 

4.5μg/kg (range 4-6). 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 
g/L) 

Seed 88.2 g 

a.i./ha 

Maize Pollen  - - <1 - - μg/kg  Metabolite CGA322704 

(clothianidin) at 

<1μg/kg (range ,1-2), 

LOQ <1μg/kg. 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 
g/L) 

Seed 88.2 g 

a.i./ha 

Maize Leaves  - - 8.5 6 10 μg/kg  Metabolite CGA322704 

(clothianidin) also 

detected, median 

5.5μg/kg (range 5-8). 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(420 
g/L) 

Seed 88.2 g 

a.i./ha 

Maize Pollen  - - <1 - - μg/kg  Metabolite CGA322704 

(clothianidin) at 

<1μg/kg (range ,1-2), 

LOQ <1μg/kg. 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280g/L
) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Leaves  - - <1 - - μg/kg  Metabolite CGA322704 

(clothianidin) at 

<1μg/kg (range ,1-1), 

LOQ <1μg/kg. 
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cation 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 

g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Pollen  - - 1 <1.0 1 μg/kg  Metabolite CGA322704 

(clothianidin) at 
<1μg/kg, LOQ <1μg/kg. 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 
g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Nectar  - - 1.7 <0.5 3.0 μg/kg  Metabolite CGA322704 

(clothianidin) at 
<1μg/kg, LOQ <1μg/kg. 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 
g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Leaves  - - <1 - - μg/kg  Metabolite CGA322704 

(clothianidin) at 
<1μg/kg, LOQ <1μg/kg. 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 
g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Pollen  - - <1 - - μg/kg  Metabolite CGA322704 

(clothianidin) at 
<1μg/kg, LOQ <1μg/kg. 

569 Field Thiamet

hoxam 

F - Flow-

able 

concent-

rate 

(280 
g/L) 

Seed 12.6 g 

a.i./ha 

Oil-seed 

rape 

Nectar  - - 0.7 - - μg/kg  Metabolite CGA322704 

(clothianidin) at 
<1μg/kg, LOQ <1μg/kg. 
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crop 

Matrix  Value Mean Med-
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Min. Max. Unit Results 

570 - Imidacl

oprid  

Not 

report
ed 

- - - - - Pollen  - 5.2 2.8 1 70 ppb  Sixty pesticides, 

including some major 

metabolites of 

pesticides as well as 

active ingredients, were 

detected in pollen. 

570 - Imidacl

oprid 

metaboli

te  

5-
hydroxy 

Not 

report
ed 

- - - - - Pollen  - 5.6 5.6 5.6 5.6 ppb  Sixty pesticides, 

including some major 

metabolites of 

pesticides as well as 

active ingredients, were 
detected in pollen. 

584 Field Thiamet

hoxam 

F - - Seed    - Corn Pollen  - - - - 2 μg/kg  Residues of 

thiamethoxam (max 

2μg/kg) found in ≤ 50% 
of pollen samples. 

584 Field Thiamet

hoxam 

metaboli

te 

CGA32
2704 

F - - Seed    - Corn Pollen  - - - - 2 μg/kg  Residues of 

thiamethoxam 

metabolite CGA322704 

(max 2μg/kg) found in 

≤ 50% of pollen 
samples. 

584 Field Thiamet

hoxam 

F - - Seed    - Oil-seed 

rape 

Pollen  - - - - 1 μg/kg  Residues of 

thiamethoxam  (max 

1μg/kg) found in 50% 

of pollen samples. 

584 Field Thiamet

hoxam 

F - - Seed    - Oil-seed 

rape 

Nectar  - - - - 1 μg/kg  Residues of 

thiamethoxam  (max 

3μg/kg) found in 83% 
of nectar samples. 
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610  Imidacl

oprid  

- - Field 

samples 

analyse

d 

Field 

samples 
analysed 

Field 

samples 
analysed 

Apiaries 

sampled 

were close 

to fruit 
trees 

Wax   40 - - - - μg/kg  Samples of beeswax 

taken from aviaries in 

Andalucia and Murcia 

regions of Spain close 

to fruit trees. 

Imidacloprid detected in 

only one sample at 

40µg/kg. 

616 - Clothian

idin 

- - - Spray   0.45 kg 

a.i./ha 

white 

clover 

Trifolium 
repens L. 

Nectar  - 171 - 89 319 ppb  Nectar extracted by 

centrifugation from 

100-flower samples of 

clover flowers from the 

clothianidin-treated 

plots one week after 

application in 2012 

contained 171±44 ppb 

clothianidin (mean ± 

SE; range 89–319; 

n=5), whereas nectar 

samples from flowers in 

open, non-treated areas 

contained no detectable 
insecticides. 

634 Field Imidacl

oprid  

- - - - - - Surface 

water  

- - - 5 28000 ng/l Range of residues in 

surface water included 

in the data set was 5-
28000ng/l imidacloprid. 
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643 Lab Thiamet

hoxam  

- - - - - - Wax   - - - 14 153 μg/kg  Three of seven 

neonicotinoids detected: 

Thiamethoxam, 

Acetamiprid and 

Imidacloprid. 

Thiamethoxam detected 

in 8 of the 30 samples 

of beeswax tested at 14, 

25, 33, 39, 59, 115, 139 
and 153μg/kg. 

643 Lab Imidacl

oprid  

- - - - - - Wax   39 - - - - μg/kg  Three of seven 

neonicotinoids detected: 

Thiamethoxam, 

Acetamiprid and 

Imidacloprid. 

Imidacloprid detected in 

1 of the 30 samples of 

beeswax tested at 
39μg/kg. 

652 Lab Imidacl

oprid  

- - - - - - Corn - - - 0 0 mg/kg  No residues of 

imidacloprid were 

detected in analysed 
samples. 

652 Lab Clothian

idin 

- - - - - - Corn - - - 0.06 10 mg/kg  Clothianidin was 

detected in analysed 

samples. The 

insecticides found were 

lethal to honey bees 

because of their high 

toxicity values: LD50 of 

44ng/bee. From 66 

samples, 19 samples 

contained clothianidin 
(0.06–0.9 mg/kg). 
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652 Lab Thiamet

hoxam 

- - - - - -  Corn - - - 0.009 10 mg/kg  Thiamethoxam was 

detected in analysed 

samples. The 

insecticides found were 

lethal to honey bees 

because of their high 

toxicity values: LD50 of 

30ng/bee for 

thiamethoxam. From 66 

samples, 46 contained 

thiamethoxam (0.009–

10 mg/kg). 

662 Field Imidacl

oprid  

F - Gaucho 

FS 

Seed    0.5 

mg/seed 

Corn Bee  - - - 33 4786 ng/bee  Residues on the right 

side of the drill at 1, 

2,25, 4.5, 6.75 and 9m 

were 4786, 457, 142, 

523 and 199 ng/bee 

(mean 1221ng/bee). 

Corresponding values 

on the left side were 

<LOD, 410, 110, 98 and 

33ng/bee (mean 
162ng/bee). 

662 Field Imidacl

oprid  

F - Gaucho 

FS 

Seed    0.5 

mg/seed 

Corn Bee  - - - 25 2372 ng/bee  Residues on the right 

side of the drill at 1, 

2,25, 4.5, 6.75 and 9m 

were 2372, 424, 134, 

1778 and 500ng/bee 

(mean 1042ng/bee). 

Corresponding values 

on the left side were 

<LOD, <LOD, <LOD, 

25 and <LODng/bee 
(mean 25ng/bee). 
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690 Field Clothian

idin  

F - Mod-

esto 
480FS 

Seed    156 

ml/5000
0 seeds 

Maize  Bees, 

pollen, 

beebrea

d 

- 27 - 10 41 ng/g Cothianidin found in all 

20 bee pollen loads.No 

imidacloprid or 

thiamethoxam residues 
found in any matrix. 

732 Lab Clothian

idin 

F - Poncho Seed  1.25 

mg/seed 

- Bee  - - - 165 2250 ng/bee  Clothianidin residues in 

sigle bees determined 

by UHPLC-DAD were 

1580, 2250, 1220, 580 

and 165 ng/bee and by 

UHPLC-Q-TOF-MS 

were 1560, 2200, 1160, 

610 and 158 ng/bee. 

Bees collected in the 

field after direct 

exposure to seed 

coating particulate 

during corn sowing 

always showed high 
levels of insecticides. 

732 Lab Imidacl

oprid  

F - Gaucho Seed  0.5 

mg/seed 

- Bee  - - - 9.4 13.6 ng/bee  Imidacloprid residues in 

sigle bees determined 

by UHPLC-DAD were 

9.4 and 13.6 ng/bee and 

by UHPLC-Q-TOF-MS 

were 9.1 and 13.5 

ng/bee. Bees collected 

in the field after direct 

exposure to seed 

coating particulate 

during corn sowing 

always showed high 

levels of insecticides. 
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732 Lab Thiamet

hoxam 

F - Cruiser Seed  0.6 

mg/seed 

- Bee  - - - 6.3 74.9 ng/bee  Thiamethoxam residues 

in sigle bees determined 

by UHPLC-DAD were 

74.9, 13.4 and 6.3 

ng/bee and by UHPLC-

Q-TOF-MS were 79.3, 

13.9 and 5.6 ng/bee. 

Bees collected in the 

field after direct 

exposure to seed 

coating particulate 

during corn sowing 

always showed high 
levels of insecticides. 

772 Lab Imidacl

oprid  

- - - - - - Honey  ND - - - -   No pesticides were 

detected in the samples 
under analysis. 

772 Lab Thiamet

hoxam 

- - - - - - Honey  ND - - - -   No pesticides were 

detected in the samples 

under analysis. 

777 Field Imidacl

oprid  

- - - - -, field 

study - 

- Surface 

water  

- - - 7 131 ppb  Imidacloprid was 

quantifiable in 8% of 

the samples at sublethal 

levels (7-131ppb). 13% 

of samples were at the 

detection threshold 

(0.07ppb). No details 

reported fro results of 

later analyses by 

LC/MS/MS other than 

there were differences 

in both directions over 
time. 
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778 Field Imidacl

oprid  

- - - Trunk or 

soil 
injection 

- Red maple 

(Acer 
rubrum) 

Leaves  - - - - 10000 ppb  Imidacloprid levels in 

leaves found to be 
10000ppb. 

778 Field Imidacl
oprid  

- - - Trunk or 

soil 

injection 

- Red maple 

(Acer 

rubrum) 

Pollen  -- - - - 10 ppb  Imidacloprid levels in 

pollen found to be 

10ppb. 

785 Field Imidacl

oprid  

- - - - - - Water  - - - ND 25 ng/l All three neonicotinoids 

were found in water 

samples taken from 
Osaki City. 

785 Field Clothian

idin 

- - - - - - Water  - - - ND 12 ng/l All three neonicotinoids 

were found in water 

samples taken from 

Osaki City. 

785 Field Thiamet

hoxam 

- - - - - - Water  - - - ND 11 ng/l All three neonicotinoids 

were found in water 

samples taken from 
Osaki City. 

786 Lab Imidacl

oprid 

includin

g 

metaboli
tes 

- - Samples 

of bee 
food 

-   Food  ND - - - - ppb  Imidacloprid not 

detected in any of the 

HFCS samples 

analysed. No 

metabolites detected, 

Imidaccloprid 5-

hydroxy (LOD 1.0), 

Imidacloprid des nitro 

hci (LOD 2.0), 

Imidacloprid olefin 

(LOD 10.0), 

Imidacloprid olefin des 
nitro (LOD 16.0). 
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786 Lab Clothian

idinAlso 

Clothian

idin 

MNG, 

TMG, 

TZMU, 

TZNG. 

- - Samples 

of bee 
food 

-   Food  ND - - - - ppb  Clothianidin not 

detected in any of the 

HFCS samples 

analysed. Clothianidin 

MNG (LOD 50.0), 

Clothianidin TMG 

(LOD 50.0), 

Clothianidin TZMU  

(LOD 50.0), 

Clothianidin (LOD50.0) 
also not detected. 

786 Lab Thiamet

hoxam 

- - Samples 

of bee 

food 

-   Food  ND - - - - ppb  Thiamethoxam not 

detected in any of the 

HFCS samples 
analysed. 

791 Lab/ 

field 

Clothian

idin 

F - Poncho Seed 

Dust 

1.25mg 

a.i/seed 

- Dust   -0 0.303 - - - µg/m3 

air 

Residues of clothianidin 

from conventional drills 

at 5, 10 and 20m were 

0.5455, 0.1364 and 

0.2273 µg/m3 air 
respectively. 

791 Lab/ 

field 

Clothian

idin 

F - Poncho Seed 

Dust 

1.25mg 

a.i/seed 

- Dust   - 0.295

5 

- - - µg/m3 

air 

Residues of clothianidin 

from drills with 

deflectors at 5, 10 and 

20m were 0.4091, 

0.2500 and 0.2273 
µg/m3 air respectively. 
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791 Lab/ 

field 

Imidacl

oprid  

F - Gaucho Seed 

Dust 

1.25mg 

a.i/seed 

- Dust   - 0.034

8 

- - - µg/m3 

air 

Residues of 

imidacloprid from 

conventional drills at 5, 

10 and 20m were 

0.0614, 0.0273 and 

0.0159 µg/m3 air 
respectively. 

791 Lab/ 
field 

Imidacl
oprid  

F - Gaucho Seed 
Dust 

1.25mg 
a.i/seed 

- Dust   - 0.047 - - - µg/m3 

air 
Residues of 

imidacloprid from drills 

with deflectors at 5, 10 

and 20m were 0.0614, 

0.0455 and 0.0341 
µg/m3 air respectively. 

791 Lab/ 

field 

Thiamet

hoxam 

F - Cruiser Seed 

Dust 

1.25mg 

a.i/seed 

- Dust   - 0.023

1 

- - - µg/m3 

air 

Residues of 

thiamethoxam from 

conventional drills at 5, 

10 and 20m were 

0.0239, 0.0227 and 

0.0227 µg/m3 air 

respectively. 

791 Lab/ 

field 

Thiamet

hoxam 

F - Cruiser Seed 

Dust 

1.25mg 

a.i/seed 

- Dust   - 0.031

1 

- - - µg/m3 

air 

Residues of 

thiamethoxam from 

drills with deflectors at 

5, 10 and 20m were 

0.0364, 0.0341 and 

0.0227 µg/m3 air 
respectively. 
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811 Field Imidacl

oprid  

F - Admire 

- Pro 

Spray   358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  47 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 
plant samples. 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Spray   358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  10 - 0 - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 

plant samples. 
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Spray   358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  15 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 
plant samples. 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Drip 

irrigat-
ion 

358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  218 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 

plant samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Drip 

irrigat-
ion 

358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  31 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 
plant samples. 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Drip 

irrigat-
ion 

358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  46 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 

plant samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Spray   140 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  154 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 

samples. 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Spray   140 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  10 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 
samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Spray   140 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  19 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 

samples. 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Drip 

irrigat-
ion 

140 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  362 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 
samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Drip 

irrigat-
ion 

140 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  22 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 

samples. 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Drip 

irrigat-
ion 

140 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  31 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 
samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Spray   411 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  28 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 
plant samples. 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Spray   411 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  9 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 

plant samples. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

288 

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Drip 

irrigat-
ion 

358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  15 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 
plant samples. 

811 Field Imidacl

oprid  

F - Admire 

- Pro 

Drip 

irrigat-
ion 

358 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  11 - - - - ppb  Imidacloprid was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

Two metabolites of 

imidacloprid (5-OH 

imidacloprid and 

imidacloprid urea) were 

also detected in whole 

plant samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Spray   143 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  26 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 

samples. 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Spray   143 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  29 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 
samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Drip 

irrigat-
ion 

143 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  13 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 

samples. 

811 Field Thiamet

hoxam 

F - Admire 

- Pro 

Drip 

irrigat-
ion 

143 g 

a.i./ha 

Squash 

Cucurbita 
pepo 

Flower  14 - - - - ppb  Thiamethoxam was 

detected in all parts of 

the squash. Higher 

concentrations were 

observed in the whole 

plants than in the flower 

parts, pollen or nectar. 

One metabolite of 

thiamethoxam 

(clothianidin) was also 

detected in whole plant 
samples. 

827 Field Imidacl

oprid  

F 55 Admire 

Pro 

Bedding

-tray 
drench 

30 g 

a.i./ha 

Pumpkin Flower  - 0.4 - 0.3 0.5 ng/g Residues of 

imidacloprid and its 

residues were found in 

flowers of pumpkins. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

827 Field Imidacl

oprid  

F 55 Admire 

Pro 

Trans-

plant 

water 

treat-

ment 

during 
planting 

281 g 

a.i./ha 

Pumpkin Flower  - 36.7 - 30.1 40.1 ng/g Residues of 

imidacloprid and its 

residues were found in 

flowers of pumpkins. 

827 Field Imidacl
oprid  

F 55 Admire 
Pro 

Trans-

plant 

water 

treat-

ment 

during 

planting 

422 g 
a.i./ha 

Pumpkin Flower  - 60.9 - 40.5 86.6 ng/g Residues of 

imidacloprid and its 

residues were found in 
flowers of pumpkins. 

827 Field Thiamet

hoxam 

F 55 Platinu

m 

1/2 

trans-

plant 

water, 

1.2 drip 

irrigat-

ion three 

weeks 
later 

96 g 

a.i./ha 

Pumpkin Flower  - 68 - 54.8 90.4 ng/g Residues of 

thiamethoxam and its 

residues were found in 
flowers of pumpkins. 

827 Field Thiamet

hoxam 

F 25 Actara Two 

foliar 

treat-
ments 

96 g 

a.i./ha 

Pumpkin Flower  - 95.2 - 60.7 127 ng/g Residues of 

thiamethoxam and its 

residues were found in 
flowers of pumpkins. 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 
seeds/ha 

Corn Particul

ates 

- - - 3.39 12 mg/m3 Clothianidin detected at 

the waste pipe of the 

monosem drilling 
machine during sowing. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-
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cation 

Appli-

cation 
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

847 Field Thiamet

hoxam 

F - Cruiser Seed    0.6 

mg/seed 

66660 

seeds/ha 

Corn Particul

ates 

5.8 - - - - mg/m3 Thiamethoxam detected 

at the waste pipe of the 

monosem drilling 

machine during sowing. 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 
seeds/ha 

Corn Particul

ates 

- - - 4.7 28.4 µg/m3 Clothianidin detected at 

5 m from the drilling 
machine during sowing. 

847 Field Thiamet

hoxam 

F - Cruiser Seed    0.6 

mg/seed 

66660 

seeds/ha 

Corn Particul

ates 

- - - 4.2 7.2 µg/m3 Thiamethoxam detected 

at 5 m from the drilling 
machine during sowing. 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 
seeds/ha 

Corn Particul

ates 

- - - 0.8 13.1 µg/m3 Clothianidin  detected at 

10 m from the drilling 
machine during sowing. 

847 Field Thiamet

hoxam 

F - Cruiser Seed    0.6 

mg/seed 

66660 

seeds/ha 

Corn Particul

ates 

- - - 1 2.8 µg/m3 Thiamethoxam detected 

at 10 m from the 

drilling machine during 

sowing. 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 
seeds/ha 

Corn Bee  - - - 115.3 1393.6 ng/bee  Clothianidin  

concentration detected 

in bees at 1 m from air 
outlet 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 

seeds/ha 

Corn Bee  - - - 80.7 808 ng/bee  Clothianidin 

concentration detected 

in bees at 2.25 m from 

air outlet 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 
seeds/ha 

Corn Bee  - - - 64 110 ng/bee  Clothianidin 

concentration detected 

in bees at 4.5 m from air 
outlet 
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Matrix  Value Mean Med-
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Min. Max. Unit Results 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 

seeds/ha 

Corn Bee  - - - 164 598.7 ng/bee  Clothianidin 

concentration detected 

in bees at 6.75 m from 

air outlet 

847 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

66660 
seeds/ha 

Corn Bee  - - - 25 100.5 ng/bee  Clothianidin 

concentration detected 

in bees at 9.0 m from air 
outlet 

862 Field Imidacl

oprid  

F - Admire 

Pro 

Drip 

applicat-

ion (rate 

of 2.5 

liters/ 

100m/ 
min) 

767.3 

(top 

label 

rate) 
ml/ha 

Cucumis 

melo 

cultivar 

Sol Real 

Guttat-

ion fluid   

- 2.155 - 1.073 4.115 μg/ml  Imidacloprid was 

detected in the treated 

melon fields at mean 

rate of 2.155µg/ml 

(ppm). The five samples 

collected from different 

cantaloupe plants 

ranged from 1.073 to 

4.115 µg/ml. There was 

no detection of 

imidacloprid from 

untreated melons (n=2). 

862 Field Imidacl

oprid  

F - Admire 

Pro 

Drench 282 and 

422 g 
a.i./ha 

Cucumis 

melo 

cultivar 
Sol Real 

Guttat-

ion fluid   

- - - - 37.35  μg/ml Imidacloprid was 

detected above the 4 

ng/ml threshold at both 

1 and 5 d after treatment 

for both application 

rates. The maximum 

concentration detected 
was 37.35 µg/ml. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 
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Form-

ulation 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

865 Field Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

Corn Bee  - - - 118 674 ng/bee  Resdues in bees found 

dead at the dispenser 

and dead in the 

laboratory after 30mins 

were 674ng/bee (n=7). 

Residues in samples of 

7 bees found dead in 

front of the hive after 3h 

were 161ng/bee and the 

following day were 
118ng/bee. 

865 Field Imidacl

oprid  

F - Gaucho 

350 FS 

Seed    0.5 

mg/seed 

Corn Bee  - - - 29 3661 ng/bee  Residues in bees found 

dead at the dispenser at 

30mins and dead in the 

laboratory at 45 mins 

were 3661ng/bee (n=4) 

and 442ng/bee (n=8) 

respectively. Residues 

in samples of 8 bees 

found dead in front of 

the hive after 3h were 

500ng/bee and at 4h 

were 53ng/bee. 

Residues of bees 

collected in a non 

woven net placed in the 

sowing area along the 

flight path on the 

following day were 

29ng/bee (n=4). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize Soil   6.3 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Soy Soil   7.3 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize Pollen  1.7 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 
samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 
of seeds. 

- Maize Pollen  20.1 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize Pollen  1.1 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize Soil   6.3 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

298 

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Soy Soil   9.6 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize/So

y 

Soil   4.9 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Soy/Maiz

e 

Soil   2.1 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Imidacl

oprid  

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize Soil   2.9 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

imidacloprid insecticide 

residues were present in 
samples tested. 

870 Field Imidacl

oprid  

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Soy Soil   7.3 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

imidacloprid insecticide 

residues were present in 

samples tested. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

seed 

Talc   - - - 68 13240 ppm  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 
samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 
of seeds. 

- Maize 

seed 

Talc   - - - 3400 15030 ppm  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(untreated 
seed) 

Talc   12 - - - - ppm  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 
samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 
of seeds. 

- Maize 

(untreated 
seed) 

Talc   12 - - - - ppm  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  1.7 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(untreated 
seed) 

Pollen  3.9 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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ID 

Study 

type 

Pesti-

cide 
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Grade % 

a.i. 

Form-
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Type of 
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cation 

Appli-
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(untreated 
seed) 

Pollen  0.3 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  7.4 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 
samples. 
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ID 
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type 

Pesti-
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crop 
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Min. Max. Unit Results 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  2.3 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 
samples. 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 
of seeds. 

- Maize 

(treated 
seed) 

  -0 - - - -   Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 

samples. 
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type 
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crop 
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ian 

Min. Max. Unit Results 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  1.2 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 
samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 
of seeds. 

- Maize 

(treated 
seed) 

Pollen  20.1 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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rate 
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crop 
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Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(untreated 
seed) 

Pollen  1.1 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(untreated 
seed) 

Pollen  1.1 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  13.1 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(untreated 
seed) 

Pollen  6.7 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(untreated 
seed) 

Pollen  3.4 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  88 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  25 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  10 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  12 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  3.9 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Bee  - - - 3.8 13.3 ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

Pollen  2.9 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Maize 

(treated 
seed) 

  10.7 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Thiamet

hoxam 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Dandelion 

near 
maize 

Flower  - - - 1.1 2.9 ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested.  

Collection of pollen 

from traps in the field 

demonstrated that 

thiamethoxam was 

present in 3 of 20 
samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- - Soil   6.0 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- - Soil   8.9 - - - - ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

870 Field Clothian

idin 

- - - Powder 

Analys-

ed 'talc' 

added to 

seeds to 

prevent 

sticking 

of seeds. 

- Dandelion 

near 
maize 

Flower  - - - 1.1 9.4 ppb  Soil collected from 

areas near test site 

revealed that 

neonicotinoid 

insecticide residues 

were present in all 

samples tested with 

clothianidin occurring 

in each field sampled. 

Collection of pollen 

from traps in the field 

demonstrated that 

clothianidin was present 
in 10 of 20 samples. 

873 Lab Imidacl

oprid  

F - Gaucho Seed   

Treated 

seeds 

using 

conven-

tional 
drill 

1.000 

mg/seed 

Lab study 

examining 

dust drift 

so no crop 
treated 

Dust   - - - 91.46 622.88 µg/m2 The results show a 

reduction of drift and 

the efficacy of the 

innovative systems. 

However, even with the 

strongest reductions of 

dust drift, some 

undesirable effects for 

honey bees may occur 

during their flight in 

and around 

contaminated areas due 

to the high sensitivity of 

these insects to 
neonicotinoids. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

873 Lab Imidacl

oprid  

F - Gaucho Seed   

Treated 

seeds 

using 

Proto-

type 1 
drill 

1.000 

mg/seed 

Lab study 

examining 

dust drift 

so no crop 
treated 

Dust   - - - 11.58 80.46 µg/m2 The results show a 

reduction of drift and 

the efficacy of the 

innovative systems. 

However, even with the 

strongest reductions of 

dust drift, some 

undesirable effects for 

honey bees may occur 

during their flight in 

and around 

contaminated areas due 

to the high sensitivity of 

these insects to 
neonicotinoids. 

873 Lab Imidacl

oprid  

F - Gaucho Seed   

Treated 

seeds 

using 

Proto-

type 2 

drill 

1.000 

mg/seed 

Lab study 

examining 

dust drift 

so no crop 
treated 

Dust   - - - 20.2 58.6 µg/m2 The results show a 

reduction of drift and 

the efficacy of the 

innovative systems. 

However, even with the 

strongest reductions of 

dust drift, some 

undesirable effects for 

honey bees may occur 

during their flight in 

and around 

contaminated areas due 

to the high sensitivity of 

these insects to 

neonicotinoids. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 
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Form-
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cation 
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cation 
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

873 Lab Clothian

idin 

F - Poncho Seed   

Treated 

seeds 

using 

Conven-

tional 
drill. 

1.250 

mg/seed 

Lab study 

examining 

dust drift 

so no crop 
treated 

Dust   - - - 924.1 3059.4 µg/m2 The results show a 

reduction of drift and 

the efficacy of the 

innovative systems. 

However, even with the 

strongest reductions of 

dust drift, some 

undesirable effects for 

honey bees may occur 

during their flight in 

and around 

contaminated areas due 

to the high sensitivity of 

these insects to 
neonicotinoids. 

873 Lab Clothian

idin 

F - Poncho Seed   

Treated 

seeds 

using 

Proto-

type 2 

drill. 

1.250 

mg/seed 

Lab study 

examining 

dust drift 

so no crop 
treated 

Dust   - - - 221.4 3059.4 µg/m2 The results show a 

reduction of drift and 

the efficacy of the 

innovative systems. 

However, even with the 

strongest reductions of 

dust drift, some 

undesirable effects for 

honey bees may occur 

during their flight in 

and around 

contaminated areas due 

to the high sensitivity of 

these insects to 

neonicotinoids. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

873 Lab Thiamet

hoxam 

F - Cruiser Seed   

Treated 

seeds 

using 

Conven-

tional 
drill. 

0.600 

mg/seed 

Lab study 

examining 

dust drift 

so no crop 
treated 

Dust   - - - 102.4 1386.5 µg/m2 The results show a 

reduction of drift and 

the efficacy of the 

innovative systems. 

However, even with the 

strongest reductions of 

dust drift, some 

undesirable effects for 

honey bees may occur 

during their flight in 

and around 

contaminated areas due 

to the high sensitivity of 

these insects to 
neonicotinoids. 

873 Lab Thiamet

hoxam 

F - Cruiser Seed   

Treated 

seeds 

using 

Proto-

type 2 

drill. 

0.600 

mg/seed 

Lab study 

examining 

dust drift 

so no crop 
treated 

Dust   - - - 13.6 94.7 µg/m2 The results show a 

reduction of drift and 

the efficacy of the 

innovative systems. 

However, even with the 

strongest reductions of 

dust drift, some 

undesirable effects for 

honey bees may occur 

during their flight in 

and around 

contaminated areas due 

to the high sensitivity of 

these insects to 

neonicotinoids. 

895 Field Thiamet
hoxam 

F - Cruiser  
322FS 

Seed    11.25   

mg/kg 

seed 

Oil-seed 
rape 

Nectar  2.4 - - - - ng/g All honey/nectar sample 

+ve for exposure. No 

residue in any other 
matrix 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

895 Field Thiamet

hoxam 

F - Cruiser  

322FS 

Seed    11.25   

mg/kg 
seed 

Oil-seed 

rape 

Honey  1.8 - - - - ng/g All honey/nectar sample 

+ve for exposure. No 

residue in any other 

matrix 

895 Field Imidacl

oprid  

F - Chinook 

Plus 
500FS 

Seed    5.0   

mg/kg 
seed 

Oil-seed 

rape 

Nectar  0.6 - - - - ng/g All honey/nectar sample 

+ve for exposure. No 

residue in any other 
matrix 

895 Field Imidacl

oprid  

F - Chinook 

Plus 
500FS 

Seed    5.0   

mg/kg 
seed 

Oil-seed 

rape 

Honey  0.8 - - - - ng/g All honey/nectar sample 

+ve for exposure. No 

residue in any other 

matrix 

895 Field Imidacl

oprid  

F - Chinook 

Plus 
500FS 

Seed    5.0   

mg/kg 
seed 

Oil-seed 

rape 

Nectar  0.7 - - - - ng/g 10% nectar sample +ve 

for exposure. No 

residue in any other 
matrix 

895 Field Thiamet

hoxam 

F - Cruiser  

322FS 

Seed    11.25   

mg/kg 
seed 

Oil-seed 

rape 

Nectar 

from 
flower 

5.4 - - - - ng/g 100% field and hive 

samples +ve . No 
residue in bees 

895 Field Thiamet

hoxam 

F - Cruiser  

322FS 

Seed    11.25   

mg/kg 

seed 

Oil-seed 

rape 

Nectar 

from 

comb 

10.3 - - - - ng/g 100% field and hive 

samples +ve . No 

residue in bees 

895 Field Thiamet

hoxam 

F - Cruiser  

322FS 

Seed    11.25   

mg/kg 
seed 

Oil-seed 

rape 

Honey  7.7 - - - - ng/g 100% field and hive 

samples +ve . No 
residue in bees 

895 Field Thiamet

hoxam 

F - Cruiser  

322FS 

Seed    11.25   

mg/kg 

seed 

Oil-seed 

rape 

Pollen  6.6 - - - - ng/g 100% field and hive 

samples +ve . No 

residue in bees 

895 Field Thiamet

hoxam 

F - Cruiser  

322FS 

Seed    11.25   

mg/kg 
seed 

Oil-seed 

rape 

Bee-

bread  

3.6 - - - - ng/g 100% field and hive 

samples +ve . No 
residue in bees 
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Ref 

ID 

Study 

type 

Pesti-

cide 

name  
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

895 Field Clothian

idin 

F - Modest

o 480 
FS 

Seed    12.5   

mg/kg 
seed 

Oil-seed 

rape 

Nectar 

from 
flower 

2.6 - - - - ng/g 50% flower products 

and 90-100% hive 

samples +ve . No 

residue in bees 

895 Field Clothian

idin 

F - Modest

o 480 
FS 

Seed    12.5   

mg/kg 
seed 

Oil-seed 

rape 

Nectar 

from 
comb 

1.3 - - - - ng/g 50% flower products 

and 90-100% hive 

samples +ve . No 
residue in bees 

895 Field Clothian

idin 

F - Modest

o 480 
FS 

Seed    12.5   

mg/kg 
seed 

Oil-seed 

rape 

Honey  3.4 - - - - ng/g 50% flower products 

and 90-100% hive 

samples +ve . No 

residue in bees 

895 Field Clothian

idin 

F - Modest

o 480 
FS 

Seed    12.5   

mg/kg 
seed 

Oil-seed 

rape 

Pollen  0.6 - - - - ng/g 50% flower products 

and 90-100% hive 

samples +ve . No 
residue in bees 

895 Field Clothian

idin 

F - Modest

o 480 
FS 

Seed    12.5   

mg/kg 
seed 

Oil-seed 

rape 

Bee-

bread  

2.2 - - - - ng/g 50% flower products 

and 90-100% hive 

samples +ve . No 

residue in bees 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 
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901 Lab Six 

neonicot

inoids 

and 11 

metaboli

tes of 

these 

screened 
for 

- - -  - - Food  None > 

LOD/L
OQ 

- - - -   6-Chloronicotinic acid, 

Acetamiprid, 

Clothianidin, 

Clothianidin MNG, 

Clothianidin TMG, 

Clothianidin TZMU, 

Clothianidin TZNG, 

Dinotefuran, 

Dinotefuran DN, 

Imidacloprid, 

Imidacloprid 5-

hydroxy, Imidacloprid 

des nitro HCl, 

Imidacloprid olefin, 

Imidacloprid olefin des 

nitro, Imidacloprid urea, 

Thiacloprid and 

Thiamethoxam 

screened. None of the 

neonicotinoids or 

metabolites screened for 

were present in HFCS 
above the LOD/LOQ. 

938 Semi-

field 

Clothian

idin 

- - - Seed - Corn Water  >100 - - - 2500 μg/l  Clothianidin was found 

in all water samples (n 

= 176). The puddle-

water of the sown seeds 

showed concentrations 

greater than 100 

μg/litre. If grains were 

on the soil surface the 

concentration levels in 

the puddle-water 

increased to 200–2500 

μg/litre. 
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939 Field Imidacl

oprid  

F - Gasur Seed    0.0175 

mg/seed 

Triticale          ERRATUM. Corrected 

application rate for 

imidacloprid to 

0.0175mg/seed from 

that published in Reetz 

et al 2011 (Reference 
957). 

945 Lab Imidacl
oprid  

- - - - - - honey 
comb 

- - - 240 450 μg/kg  Imidacloprid residue 

levels found in 

honeycomb samples 

from depopulated 

beehives are on the 

same order of 

magnitude of what has 

been reported as 

responsible for 

disorientation or 

behavioural disorders in 

bees. These results 

show that bees were in 

contact with this 

pesticide. This finding 

could suggest that 

imidacloprid is first 

ingested and then 

secreted with beeswax 

while bees build up the 
honeycomb. 
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945 Lab Imidacl

oprid  

- - - - - - Propolis   - - - 20 100 μg/kg  Imidacloprid residue 

levels found in 

honeycomb samples 

from depopulated 

beehives are on the 

same order of 

magnitude of what has 

been reported as 

responsible for 

disorientation or 

behavioural disorders in 

bees. These results 

show that bees were in 

contact with this 

pesticide. This finding 

could suggest that 

imidacloprid is first 

ingested and then 

secreted with beeswax 

while bees build up the 
honeycomb. 

957 Field Clothian

idin 

F - Poncho Seed    0.5 

mg/seed 

Maize Guttat-

ion fluid  

- - - appro

x. 

7300 ng/ml Clothianidin detected in 

guttation fluid at 

>7000ng/ml on day 1 

with a rapid decline in 

residues over time. 

957 Field Clothian

idin 

F - Poncho 

Pro 

Seed    1.25 

mg/seed 

Maize Guttat-

ion fluid  

- - - appro

x. 

7600 ng/ml Clothianidin detected in 

guttation fluid at 

>7000ng/ml on day 1 

with a rapid decline in 
residues over time. 
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957 Field Clothian

idin 

F - Poncho 

Pro 

Seed    1.25 

mg/seed 

Maize Guttat-

ion fluid   

- - - - 8000 ng/ml Clothianidin detected in 

guttation fluid at up to 

8000ng/ml on day 1 

with a rapid decline in 
residues over time. 

957 Field Imidacl

oprid  

F - Gasur Seed    1.75 

mg/seed 

Should 

be 

0.0175

mg/seed

, 

Erratum 

in 939 

Triticale Guttat-

ion fluid   

- - - - 13 ng/ml Imidacloprid detected in 

guttation fluid at 

13ng/ml on day 1 with 

no rapid decline in 

residues over time. 

972 Lab Imidacl

oprid  

F - Gaucho Seed    0.5 

mg/seed 

Corn Guttat-

ion fluid   

- - - 17.3 80.87 mg/l  Concentration on day 1, 

days 8-10 and days 11-

19 were 80.87,17.30 

and 60.13mg/l 
respectively. 

972 Lab Thiamet

hoxam 

F - Cruiser Seed    1 

mg/seed 

Corn Guttat-

ion fluid   

- - - 3.55 24.29 mg/l  Concentration on day 1, 

days 8-10 and days 11-

19 were 24.29,3.55 and 
8.32mg/l respectively. 

972 Lab Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

Corn Guttat-

ion fluid   

- - - 8.82 35.99 mg/l  Concentration on day 1, 

days 8-10 and days 11-

19 were 35.99,8.82 and 
31.64mg/l respectively. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

324 

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

972 Lab Clothian

idin 

F - Poncho Seed    1.25 

mg/seed 

Corn Guttat-

ion fluid   

- - - 7.3 101.7 mg/l  Concentration range at 

the top of the leaves 

was 101.7 - 76.2mg/l 

and at the crown cup 

was 47.0 - 7.3mg/l 

during the first six days 
after emergence. 

972 Lab Thiamet
hoxam 

F - Cruiser Seed    1 
mg/seed 

Corn Guttat-
ion fluid   

- - - 2.9 40.8 mg/l  Concentration range at 

the top of the leaves 

was 40.8 - 16.2mg/l and 

at the crown cup was 

25.5 - 2.9mg/l during 

the first six days after 

emergence. 

972 Lab Imidacl

oprid  

F - Gaucho Seed    0.5 

mg/seed 

Corn Guttat-

ion fluid   

- - - 8.2 345.8 mg/l  Concentration range at 

the top of the leaves 

was 345.8-102.9mg/l 

and at the crown cup 

was 120.4-8.2mg/l 

during the first six days 
after emergence. 

978 Field Clothian

idin 

F - Poncho Seed 

Dust 

1.25 

mg/seed 

73000-

74000 

seeds/he
ctare 

Maize Dew   - 15.87 - 6.5 27 ppb  In samples of dew 

collected one hour and 

24 h after the sowing 

the insecticide used for 

seed dressing was found 

in concentrations lower 

than 30 ppb, with an 

overall average of 15.87 

ppb. 
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978 Field Clothian

idin 

F - Poncho Seed 

Dust 

1.25 

mg/seed 

73000-

74000 

seeds/he

ctare 

Maize Guttat-

ion fluid   

- 15.87 - 6.5 27 ppb  In samples of guttation 

fluid collected one hour 

and 24 h after the 

sowing the insecticide 

used for seed dressing 

was found in 

concentrations lower 

than 30 ppb, with an 

overall average of 15.87 
ppb. 

978 Field Clothian

idin 

F - Poncho Seed 

Dust 

1.25 

mg/seed 

73000-

74000 

seeds/he
ctare 

Maize Bee  - 396 - 279 514 ppb  Chemical analysis of 

dead bees found an 

average of 279 ng/bee 

of Clothianidin in high 

humidity while in low 

humidity the average 

was 514 ng/bee, with an 

overall mean of 396 
ng/bee. 

1003 Field Imidacl

oprid  

F - Merit 

75WP 

Trunk  2.0 g 

a.i../2.54 

cm 

trunk 

diameter  
g/ cm 

Eucalyptu

s 

Nectar  - 286 - - - ppb  Imidacloprid present in 

Eucalyptus nectar after 

treatment at 286ppb. 

Unidentified 

metabolites also 

detected and combined 

imidacloprid and 

metabolites 

concentration reported 
to be 660ppb. 
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1044 Field Imidacl

oprid  

- - - - - - Bee  - 1.2 - >LOD 11.1 μg/kg  Among the 309 

honeybee samples 

analyzed in the present 

study, 172 samples 

(55.7%) were found to 

contain no pesticide 
residues. 

1044 Field Imidacl
oprid  

- - - - - - Pollen  - 0.9 - >LOD 5.7 μg/kg  A total of 212 samples 

were analyzed. Only 65 

(30.5%) were found to 

have no residues. The 

most frequent residue in 

pollen loads was 

imidacloprid (in 40.5% 
of samples). 

1044 Field Imidacl

oprid  

- - - - - - Honey  - 0.7 - >LOD 1.8 μg/kg  All 239 honey samples 

were analyzed in the 

search for the 39 

compounds. A total of 

136 (56.9%) contained 
no pesticide residues. 
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1051  Clothian

idin 

F - Poncho Seed    1.250 

mg/seed 

Maize Dust   - - - 84.88 287.97 µg/m2 For clothianidin WITH 

deflector fitted, 

concentration of a.i. 

collected in petri dishes 

(µg/m2) was 

287.97±65.58 (se) at 

4.5m, 117.09±15.05 at 

9.0m, 101.02±16.95 at 

13.5m, 90.26±8.35 at 

18.0m and 84.88±5.84 

at 22.5m from the drill. 

There was a significant 

effect of deflector 

presence and distance 

and also a significant 

interaction. 

1051  Clothian

idin 

F - Poncho Seed    1.250 

mg/seed 

Maize Dust   - - - 105.6

9 

603.88 µg/m2 For clothianidin 

WITHOUT deflector 

fitted, concentration of 

a.i. collected in petri 

dishes (µg/m2) was 

603.88±105.20 (se) at 

4.5m, 336.49±31.98 at 

9.0m, 230.56±23.24 at 

13.5m, 152.70±7.15 at 

18.0m and 105.69±7.19 

at 22.5m from the drill. 

There was a significant 

effect of deflector 

presence and distance 

and also a significant 
interaction. 
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1051  Imidacl

oprid  

F - Gaucho Seed    1.000 

mg/seed 

Maize Dust   - - - 9.65 104.41 µg/m2 For imidacloprid WITH 

deflector fitted, 

concentration of a.i. 

collected in petri dishes 

(µg/m2) was 

104.41±15.26 (se) at 

4.5m, 39.36±4.89 at 

9.0m, 26.66±6.58 at 

13.5m, 32.85±7.42 at 

18.0m and 9.65±1.13 at 

22.5m from the drill. 

There was a significant 

effect of deflector 

presence and distance 

and also a significant 

interaction. 

1051  Imidacl

oprid  

F - Gaucho Seed    1.000 

mg/seed 

Maize Dust   - - - 75.3 296.86 µg/m2 For imidacloprid 

WITHOUT deflector 

fitted, concentration of 

a.i. collected in petri 

dishes (µg/m2) was 

296.86±59.30 (se) at 

4.5m, 197.36±35.76 at 

9.0m, 112.01±13.29 at 

13.5m, 89.33±15.87 at 

18.0m and 75.30±13.13 

at 22.5m from the drill. 

There was a significant 

effect of deflector 

presence and distance 

and also a significant 
interaction. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

329 

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1051  Thiamet

hoxam 

F - Cruiser Seed    0.600 

mg/seed 

Maize Dust   - - - 24.79 204.84 µg/m2 For thiamethoxam 

WITH deflector fitted, 

concentration of a.i. 

collected in petri dishes 

(µg/m2) was 

204.84±58.33 (se) at 

4.5m, 134.69±12.64 at 

9.0m, 55.89±10.52 at 

13.5m, 55.07±4.44 at 

18.0m and 24.79±3.31 

at 22.5m from the drill. 

There was a significant 

effect of deflector 

presence and distance 

but no significant 

interaction. 

1051  Thiamet

hoxam 

F - Cruiser Seed    0.600 

mg/seed 

Maize Dust   - - - 42.32 308.08 µg/m2 For thiamethoxam 

WITHOUT deflector 

fitted, concentration of 

a.i. collected in petri 

dishes (µg/m2) was 

308.08±58.91 (se) at 

4.5m, 238.98±27.36 at 

9.0m, 113.53±28.51 at 

13.5m, 164.27±14.51 at 

18.0m and 42.32±6.03 

at 22.5m from the drill. 

There was a significant 

effect of deflector 

presence and distance 

but no significant 
interaction. 
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1052 Field Imidacl

oprid  

F - Gaucho 

350FS 

Seed   

1.0 
mg/seed 

1 

mg/seed 

Maize Pollen  <1 

(<LOD) 

- - - - μg/kg  No imidacloprid 

residues in treated 

maize pollen >LOD at 

130d after sowing 

1052 Field Imidacl

oprid  

F - Gaucho 

350FS 

Seed   

1.0 
mg/seed 

1 

mg/seed 

Maize Leaves  - 253 - - - μg/kg  Residues of 

imidacloprid in leaves 

were 253, 13, 5 and 

2µg/kg at 30, 45, 60 and 

80 days after sowing 

respectively. 

1052 Field Imidacl

oprid  

F - Gaucho 

350FS 

Seed   

1.0 
mg/seed 

1 

mg/seed 

Maize Soil  - 652 - - - μg/kg  Residues of 

imidacloprid in leaves 

were 652, 330, 241, 52 

and 11µg/kg at 30, 45, 

60, 80 and 130 days 

after sowing 
respectively. 

1058 Field Imidacl

oprid  

- - - - - Cotton Bee  8.79 - - - - ng/g Imidacloprid was not 

found on the bees 

tissues, honey and polen 

from untreated fields, 

however, it was 

detected in the amounts 

of 8.79 ng/g in 

honeybee tissue, 5.68 

ng/g in pollen and 7.42 
ng/g in honey. 
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1058 Field Imidacl

oprid  

- - - - - Cotton Honey  7.42 - - - - ng/g Imidacloprid was not 

found on the bees 

tissues, honey and polen 

from untreated fi - elds, 

however, it was 

detected in the amounts 

of 8.79 ng/g in 

honeybee tissue, 5.68 

ng/g in pollen and 7.42 
ng/g in honey. 

1058 Field Imidacl

oprid  

- - - - - Cotton Pollen  5.68 - - - - ng/g Imidacloprid was not 

found on the bees 

tissues, honey and polen 

from untreated fi - elds, 

however, it was 

detected in the amounts 

of 8.79 ng/g in 

honeybee tissue, 5.68 

ng/g in pollen and 7.42 
ng/g in honey. 
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1069 Lab/ 

field 

Imidacl

oprid 

multires

idue 

analysis 

of 

pesticid

es 

- - - - - - Pollen 

Stored 
pollen 

ND - - - - ppb  Pesticide residues were 

detected in 42% of 

samples collected in 

spring, and only in 31% 

of samples collected in 

autumn. neonicotinoid 

residues were not 

detected. More than 

47.8% of stored pollen 

samples belonged to 

wild vegetation, and 

sunßower ( Heliantus 

spp.) pollen was only 

detected in 10.4% of the 

samples. A direct 

relation between 

pesticide residues found 

in stored pollen samples 

and colony losses was 

not evident accordingly 
to the obtained results. 

1086 Field Imidacl

oprid  

- - - - - - Pollen  ND - - - -   No detection of 

Imidacloprid in stored 
pollen 

1096 Lab Thiamet

hoxam 

- - - - - - Honey  ND - - - - ng/g No detectable residues 

of the target pesticides 

were found in the 91 

analysed samples. 

1096 Lab Imidacl

oprid  

- - - - - - Honey  ND - - - - ng/g No detectable residues 

of the target pesticides 

were found in the 91 
analysed samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1130 Field Imidacl

oprid  

- - - - - Apple 

orchard 

Wax   - 8 8 2.4 13.6 ppb  Brood nest wax and 

foundations, beebread 

and trapped pollen, and 

adult bees and brood 

comprising 749 samples 

contained 118 different 

pesticides and 

metabolites, 4894 total 

residues of which 748 

were systemics, and 

averaged 6.5 detections 

per sample. 

1130 Field Imidacl

oprid  

- - - - - Apple 

orchard 

Pollen  - 39 20.5 6.2 206 ppb  Brood nest wax and 

foundations, beebread 

and trapped pollen, and 

adult bees and brood 

comprising 749 samples 

contained 118 different 

pesticides and 

metabolites, 4894 total 

residues of which 748 

were systemics, and 

averaged 6.5 detections 
per sample. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1130 Field Imidacl

oprid 

metaboli

te  

5-

hydroxy 

imidaclo
prid 

- - - - - Apple 

orchard 

Pollen  - 152 152 152 152 ppb  Brood nest wax and 

foundations, beebread 

and trapped pollen, and 

adult bees and brood 

comprising 749 samples 

contained 118 different 

pesticides and 

metabolites, 4894 total 

residues of which 748 

were systemics, and 

averaged 6.5 detections 

per sample. 

1130 Field Imidacl

oprid 

metaboli
te  

Olefin 

imidaclo

prid 

- - - - - Apple 

orchard 

Pollen  - 554 554 554 554 ppb  Brood nest wax and 

foundations, beebread 

and trapped pollen, and 

adult bees and brood 

comprising 749 samples 

contained 118 different 

pesticides and 

metabolites, 4894 total 

residues of which 748 

were systemics, and 

averaged 6.5 detections 
per sample. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1130 Field Thiamet

hoxam 

- - - - - Apple 

orchard 

Pollen  - 53.3 53.3 53.3 53.3 ppb  Brood nest wax and 

foundations, beebread 

and trapped pollen, and 

adult bees and brood 

comprising 749 samples 

contained 118 different 

pesticides and 

metabolites, 4894 total 

residues of which 748 

were systemics, and 

averaged 6.5 detections 

per sample. 

1149 Lab/ 

field 

Imidacl

oprid  

- - - - Field 

collect-

ed 
samples 

- Bee  - - - 0.8 14.6 ng/g LC-MS was applied to 

honeybee samples 

collected during 

monitoring activities in 

Italy; it was found that 

only five of the 27 

samples were positives, 

with low concentrations 

of imidacloprid ranging 

between 0.8 and 14.6 
ng/g. 

1171 Field Clothian

idin 

F - - - Field 

site 

Pollen 

analysis 

suggests 

mostly 

OSR 

  1.8 - - - - μg/kg  Weak/Dead colonies at 

Colmar <LOD for 

Clothianidin. Bee bread 
at Rhinau - high values 

1171 Field Clothian

idin 

F - - - Field 

site 

Pollen 

analysis 

suggests 

mostly 
OSR 

  - - - 25 40 μg/kg  Weak/Dead colonies at 

Colmar <LOD for 

Clothianidin. Bee bread 
at Rhinau - high values 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1181 Field Imidacl

oprid  

F - Manta 

plus and 
Inteco 

Seed    - barley Dust   <150 - - - - mg/ha Residues of 

imidacloprid were 

found at up to 20m from 

the drilling area 

independent of 

pneumatic or 

mechanical drilling. 

Residue concentrations 

at 1m distnace were < 

100mg/ha. However, 

seed treatment was 

found to be of good 

quality as Heubach test 

revealed only 5.3g 

particulates < 0.5mm 

per 180kg. Pesticide 

residues found in 

particulates were ~1-5% 

based on a subsequent 

experiment looking at 

seed treatment quality 

(Heubach test) of 

different treatment 

facilities to improve 

seed treatment 

quality/reduce 

particulates and 

residues. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1236 Lab Imidacl

oprid  

F - Gaucho 

350FS 

Seed    0.5 

mg/seed 

Maize Guttat-

ion fluid   

- 82.8 - - - mg/l  Significant differences 

between concentrations 

in guttation fluid 

between the three 

compounds tested 

p=0.005). Imidacloprid 

residues signicantly 

higher than in 

thiamethoxam despite 

the lower application 

rate for imidacloprid 

(p<0.01) 

1236 Lab/ 

field 

Imidacl

oprid  

F - Gaucho 

350FS 

Seed    0.5 

mg/seed 

Maize Guttat-

ion fluid   

- 47 - - - mg/l  Significant differences 

between concentrations 

in guttation fluid 

between the three 

compounds tested 

p=0.005). Imidacloprid 

residues signicantly 

higher than in 

thiamethoxam despite 

the lower application 

rate for imidacloprid 
(p<0.01) 

1236 Lab/ 

field 

Clothian

idin  

F - Poncho Seed    1.25 

mg/seed 

Maize Guttat-

ion fluid   

- 23.3 - - - mg/l  Significant differences 

between concentrations 

in guttation fluid 

between the three 

compounds tested 

p=0.005). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1236 Lab/ 

field 

Thiamet

hoxam  

F - Cruiser 

350FS 

Seed    1 

mg/seed 

Maize Guttat-

ion fluid   

- 11.9 - - - mg/l  Significant differences 

between concentrations 

in guttation fluid 

between the three 

compounds tested 

p=0.005). 

Thiamethoxam residues 

signicantly lower than 

in imidacloprid despite 

the lower application 

rate for imidacloprid 

(p<0.01) 

1264  Imidacl

oprid  

- - - - - - Honey  - 0.7 - - - μg/kg  Imidacloprids detected 

in 29.7% of honey 
samples (n=239) 

1264  Imidacl

oprid  

- - - - - - Bee  - 1.2 - - - μg/kg  Imidacloprids detected 

in 26.2% of honey bee 
samples (n=187) 

1264  Imidacl

oprid 

metaboli

te  

6-

chloroni

cotinic 
acid 

- - - - - - Pollen  - 1.2 - - - μg/kg  Imidacloprids detected 

in 57.3% of pollen load 
samples (n=185) 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1264  Imidacl

oprid 

metaboli

te  

6-

chloroni

cotinic 
acid 

- - - - - - Honey  - 1.2 - - - μg/kg  Imidacloprids detected 

in 29.7% of honey 
samples (n=239) 

1264  Imidacl

oprid 

metaboli
te  

6-

chloroni

cotinic 
acid 

- - - - - - Bee  - 0.7 - - - μg/kg  Imidacloprids detected 

in 26.2% of honey bee 

samples (n=187) 

1264  Imidacl
oprid  

- - - - - - Pollen  - 0.9 - - - μg/kg  Imidacloprids detected 

in 57.3% of pollen load 

samples (n=185) 

1266 Field Thiamet

hoxam 

- - - - - Nectarine Nectarin

e 

flowers/
leaves 

- (chro

matog

rams 

and 

confir

matio

n data 
only) 

     Thiamethoxam detected 

in nectarine 

flower/leaves samples 

taken at time of 

incident. Thiamethoxam 

was not detected in any 
bee samples. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1277 Field Imidacl

oprid  

- - Presum-

ed (by 

authors) 

to be 
Gaucho 

Seed    - Maize Honey  - 0.275 - >LOD <LOQ μg/kg  Imidacloprid was 

detected in four honey 

samples (mean 

0.275µg/kg). 

Imidacloprid was not 

detected in the samples 

from honey bees or 

beeswax. 

1322 Field Clothian

idin 

F - Poncho 

Poncho 
Pro 

Seed   

Dust 

abraded 

from 

seed 

treat-
ment 

 Maize Bee  - - - - 212 μg/kg  Highest concentration 

detected in bees was 
212µg/kg 

1322 Field Clothian

idin 

F - Poncho 

Poncho 
Pro 

Seed   

Dust 

abraded 

from 

seed 

treat-
ment 

 Maize Leaves 

Rape 

and 

dandelio

n at 

field 

boundar
y 

- - - - c. 100 μg/kg  At a distance of 1m to 

the field boundary c 

100μg Clothianidin/kg 

leave was detected, at a 

5m distance resdidues 
were still up to 70μg/kg. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1329 Field Imidacl

oprid  

- -  - - - Bee-

bread  

3 - - - - μg/kg  In 36 nectar/honey 

samples no residues 

were found and in only 

two out of 48 pollen/bee 

bread samples residues 

were found at the limit 

of quantification (1 

ppb). No residues of 

active ingredients 

classified as harmful for 

bees of which acute side 

effects for bees can be 

expected were found in 
bee bread. 

1330 Lab/ 

field 

Clothian

idin 

F - Poncho 

Pro 

Seed 

(dust) 

125 g 

a.i./ha  

Near 

highest 
rate 

Maize Bee  - - - - 212.2 μg/kg  Of 77 samples 6 

contained no residue 

and only 2 contained 

residues >40µg/kg. 

1330 Lab/ 

field 

Clothian

idin 

F - Poncho 

Pro 

Seed 

(dust) 

125 g 

a.i./ha  

Near 

highest 

rate 

Maize Bee-

bread  

- - - - 15.5 μg/kg  Of 20 samples 9 

contained no residue 

and onl 1 contained 
residues >10µg/kg. 

1330 Lab/ 

field 

Clothian

idin 

F - Poncho 

Pro 

Seed 

(dust) 

125 g 

a.i./ha  

Near 

highest 
rate 

Maize Unspeci

fied 

plant 

material 

from 

sites 

with 

affected 
colonies 

- - - - 47.8 μg/kg  Of 35 samples 3 

contained no residue 

and onl 1 contained 
residues >40µg/kg. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1330 Lab/ 

field 

Clothian

idin 

F - Poncho 

Poncho 

Pro as 

seed 
dressing 

Seed   

Dust 

from 

dressed 

seed 

consid-
ered 

125 g 

a.i./ha  

Near 

highest 
rate 

Maize Dust   - - - 14.7 28.2 % of 

dust 

conten

t 

Clothianidin residue 

was 28.2% in fine 

particles (,0.5mm) and 

14.7% in coarse dust 
(>0.5mm). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1332 Field Clothian

idin 

- - - Crop 

drilling 

 Corn Pollen  - 1.1 - <0.3 11.4 μg/kg  Residue levels in pollen 

sampled from the crop 

ranged from < 0.3 μg/kg 

(LOD) to 10.4 μg/kg 

clothianidin, with a 

mean residue level of 

3.4 μg/kg.  In samples 

of pollen from pollen 

traps at the monitoring 

hives, residue levels 

between < 0.3 μg/kg 

(LOD) and 11.4 μg/kg 

clothianidin were found 

(mean: 1.1 μg/kg, 118 

samples). Samples of 

bee bread from the 

monitoring hives 

contained residue levels 

between < 0.3 μg/kg 

(LOD) and 3.3 μg/kg 

(mean: 1.0 μg/kg, 36 

samples). No residues 

were detected in 

samples of dead bees 

from the monitoring 

hives with exception of 

two out of 38 sub-

samples which showed 

a residue level of 1.2 
μg/kg. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1332 Field Clothian

idin 

- - - Crop 

drilling 

 Corn Bee-

bread  

- 1.3 - <0.3 3.3 μg/kg  Residue levels in pollen 

sampled from the crop 

ranged from < 0.3 μg/kg 

(LOD) to 10.4 μg/kg 

clothianidin, with a 

mean residue level of 

3.4 μg/kg.  In samples 

of pollen from pollen 

traps at the monitoring 

hives, residue levels 

between < 0.3 μg/kg 

(LOD) and 11.4 μg/kg 

clothianidin were found 

(mean: 1.1 μg/kg, 118 

samples). Samples of 

bee bread from the 

monitoring hives 

contained residue levels 

between < 0.3 μg/kg 

(LOD) and 3.3 μg/kg 

(mean: 1.0 μg/kg, 36 

samples). No residues 

were detected in 

samples of dead bees 

from the monitoring 

hives with exception of 

two out of 38 sub-

samples which showed 

a residue level of 1.2 
μg/kg. 

1333  Imidacl

oprid  

- - - - - - Bee  - - - 1.01 240.6 ng/g Imidacloprid detected in 

dead bee sanples (n=27) 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1333  Thiamet

hoxam 

- - - - - - Bee  - - - 24.8 138 ng/g Thiamethoxam detected 

in dead bee samples 
(n=3) 

1333  Clothian
idin 

- - - - - - Bee  - - - 3.67 39.2 ng/g Clothianidin detected in 

dead bee samples 

(n=27) 

1333  Imidacl

oprid  

- - - - - - Pollen  - - - - 311.45 ng/g Imidacloprid detected in 

pollen (n=3) max value 
reported 

1333  Clothian

idin 

- - - - - - Pollen  - - - 7.3 - ng/g Clothianidin detected in 

pollen (n=1) 

1334 Field Clothian

idin 

F - Elado 

Premiu
mbeize 

Spray   0.5 & 

0.7 kg 
a.i./ha 

Oil-seed 

rape 

Nectar  - - - 0.001 0.003 mg/kg  Clothianidin was not 

detected in the pollen 

loads of returning bees 

over the whole period. 

All three pesticides 

were detected in the 

nectar in the honey sac 

loads over the 7 day 

period. 

1377 Field Imidacl

oprid  

F - 'Seed 

treat-
ment' 

Seed    21  g 

a.i./kg 

Mustard 

(Brassica 

juncea 
(L.) Czern 

Nectar  BDL - - - -   Residue was below 

detectable limit (10ppb) 

in bee-collected nectar 

75d after sowing in both 
test seasons. 

1377 Field Imidacl

oprid  

F - 'Seed 

treat-

ment' 

Seed    21  g 

a.i./kg 

Mustard 

(Brassica 

juncea 
(L.) Czern 

Pollen  BDL - - - -   Residue was below 

detectable limit in bee-

collected pollen 75d 

after sowing in both test 
seasons. 
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1377 Field Imidacl

oprid  

F - 'Seed 

treat-
ment' 

Seed    21  g 

a.i./kg 

Mustard 

(Brassica 

juncea 

(L.) Czern 

Pollen  BDL - - - -   Residue was below 

detectable limit  in bee-

collected plooen 75d 

after sowing in both test 
seasons. 

1377 Field Imidacl

oprid  

F - 'Seed 

treat-
ment' 

Seed    21  g 

a.i./kg 

Mustard 

(Brassica 

juncea 
(L.) Czern 

Pollen  BDL - - - -   Residue was below 

detectable limit (10ppb) 

in bee-collected pollen 

75d after sowing in both 

test seasons. 

1460 Field Clothian

idin 

- - - - - - Bee and 

plant 
samples 

- - - - -   Clothianidin was only 

detected in samples 

from 2006: 68 reported 

bee incidents and 183 

sent in samples of 

which 88 bees, 84 plant 

and 11 samples 

including soil, wax, 

honey. 119 samples sent 

for chemical analysis 

(36 bees, 78 plants, 3 

wax, 1 honey, 1 soil). 

29% of bee samples and 

22% of plant samples 

contained clothianidin. 

Plant samples were 

summer rape and potato 

leaves. Potato plants 

suspected to have 

developed guttation 
fluid. 
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1484 Field Imidacl

oprid  

F - Gaucho 

350 FS 

Seed    - Maize Flower  - - - 22.4 123.7 ng/g The residues in the 

flowers from the edge 

of the plot sown with 

hybrid 1 were 123.7 

ng/g which was about 

five times higher than in 

those from hybrid 2 

(25.1 ng/g) and hybrid 3 

(22.4 ng/g) but it was 

reported that this may 

be due to weather 

conditions at the time. 

Residues on flowers 

after drilling of hybrid 1 

were found to be 

8.9ng/g. Residues in 

flowers from the 

hybrids were only found 

on the day after drilling 

in hybrid 3 (21.2ng/g) 

with weather conditions 

again offered as the 

explanation for the 

difference to hybrid 1. 

1484 Field Imidacl

oprid  

F - Gaucho 

350 FS 

Seed    - Maize Leaves 

and 

stems of 

mono- 

and 

dicotyle

dons 
(turf) 

- - - 40 58 ng/g The range of residues 

found on grass samples 

was from 40ng/g 

(hybrid 2) to 58ng.g 

(hybrid 3). Residues of 

4.9ng/g were found in 

Hybrid 1 4d after 

drilling but not for the 

hybrids with weather 

conditions stated as the 

possible reason for this. 
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1504 Lab Imidacl

oprid  

F - Maratho

n 

Spray   1.3  ml/l Fagopy-

rum 

esculent-

tum 

Flower  - - - 3.55 11.45 ppm  Flowers sprayed with 

1x normal application 

rate imidacloprid 

contained residues of 
imidacloprid. 

1504 Lab Imidacl

oprid  

F - Maratho

n 

Spray   2.6  ml/l Fagopy-

rum 

esculent-
tum 

Flower  - - - 4.7 25.15 ppm  Flowers sprayed with 

2x normal application 

rate imidacloprid 

contained residues of 

imidacloprid. 

1504 Lab Imidacl

oprid 

metaboli

te 

Hydrox

y 

F - Maratho

n 

Spray   1.3  ml/l Fagopy-

rum 

esculent-
tum 

Flower  - - - 0.75 3.59 ppm  Flowers sprayed with 

1x normal application 

rate imidacloprid 

contained residues of 

imidacloprid metabolite 

- hyrdoxy.. 

1504 Lab Imidacl

oprid 

metaboli

te 

Hydrox

y 

F - Maratho

n 

Spray   2.6  ml/l Fagopy-

rum 

esculent-
tum 

Flower  - - - 0.92 8.92 ppm  Flowers sprayed with 

2x normal application 

rate imidacloprid 

contained residues of 

imidacloprid metabolite 

- hyrdoxy.. 

1504 Lab Imidacl

oprid 

metaboli
te Olefin 

F - Maratho

n 

Spray   1.3  ml/l Fagopy-

rum 

esculent-
tum 

Flower  - - - 0 0.47 ppm  Flowers sprayed with 

1x normal application 

rate imidacloprid 

contained residues of 

imidacloprid metabolite 

- olefin.. 
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1504 Lab Imidacl

oprid 

metaboli

te Olefin 

F - Maratho

n 

Spray   2.6  ml/l Fagopy-

rum 

esculent-

tum 

Flower  - - - 0 0.86 ppm  Flowers sprayed with 

2x normal application 

rate imidacloprid 

contained residues of 

imidacloprid metabolite 

- olefin.. 

1532 Field Clothian

idin 

F 9.64

/ 

48.9
6 

Prosper 

FL / 

Poncho 

600FS 

Seed    400 g 

a.i./100 
kg seed 

Canola: 

Brassica 
napus 

Honey  - - - - 0.93 ppb  Clothianindin detected 

in honey. Maximum 
level only reported. 

1532 Field Clothian

idin 

F 9.64

/ 

48.9
6 

Prosper 

FL and 

Poncho 
600FS 

Seed    400  g 

a.i./100 

kg seed 

Canola:-  

Brassica 

napus 

Nectar  - - - - 2.24 ppb  Clothianindin detected 

in nectar. Maximum 

level only reported. 

1532 Field Clothian
idin 

F 9.64
/ 

48.9

6 

Prosper 

FL and 

Poncho 
600FS 

Seed    400  g 

a.i./100 

kg seed 

Canola:-  

Brassica 

napus 

Pollen  - - - - 2.59 ppb  Clothianindin detected 

in pollen. Maximum 

level only reported. 

1532 Field Clothian

idin 

F 9.64

/ 

48.9

6 

Prosper 

FL and 

Poncho 
600FS 

Seed    400  g 

a.i./100 
kg seed 

Canola:-  

Brassica 
napus 

Wax  - - - - <0.5 ppb  Clothianindin detected 

in beeswax at a low 

level. Maximum level 
only reported. 

1541 Lab Imidacl

oprid  

- - - - - - Bee  0.075 - - - - mg/kg  Positive finding of 

imidacloprid 

(0.075mg/kg) and 6-

chloronicotinic acid 

(0.042mg/kg) in one of 

5 samples. 
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1574 Field Imidacl

oprid  

F - Gaucho - - Various: 

maize, 

sunflower, 

cistus, 

buck-

wheat, 

Pollen  - 3.0 - 1.0 11.0 ng/g In only 17% of pollens, 

imidacloprid was not 

detected. 25% of 

samples were positive 

with the amount of 

imidacloprid not 
exceeding 1ng/g. 

1610 Field Imidacl
oprid  

F - Gaucho 
350 FS 

Seed     Maize Dust   - - - 120 240 ug/g Data describe values 

across all 3 plots. 

Imidacloprid 

determined on filter 
papers at 240s. 

1610 Field Imidacl

oprid  

F - Gaucho 

350 FS 

Seed     Maize  Flowers - - - 22.4 123.7 ug/g Data describe values 

across all 3 plots. 

Imidacloprid 

determined on flowers 

on day 0 (highest values 
for each plot). 

1610 Field Imidacl

oprid  

F - Gaucho 

350 FS 

Seed     Maize  Grasses - - - 0 58.2 ug/g Data describe values 

across all 3 plots. 

Imidacloprid 

determined on grasses 

on day 0 (highest value 
recorded). 
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1653 Field Imidacl

oprid  

- - - - - - Pollen 

Pollen 
loads 

- 1.2 - 1.1 5.7 μg/kg  The most frequent 

residues were 

imidacloprid (49.4% of 

samples) 6-

chloronicotinic acid 

(44.4%), and fipronil 

(12.4%). The proportion 

of samples with either 

imidacloprid, 6-

chloronicotinic acid, or 

both was 69.1%. 

Maximum 

concentrations found in 

these positive samples 

were 5.7 and 9.3 ug/kg 

for imidacloprid and 6-

chloronicotinic acid, 
respectively. 
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1653 Field Imidacl

oprid 

metaboli

te  

6-

Chloron

icotinic 
acid 

- - - - - - Pollen 

Pollen 
loads 

- 1.2 - 0.6 9.3 μg/kg  The most frequent 

residues were 

imidacloprid (49.4% of 

samples) 6-

chloronicotinic acid 

(44.4%), and fipronil 

(12.4%). The proportion 

of samples with either 

imidacloprid, 6-

chloronicotinic acid, or 

both was 69.1%. 

Maximum 

concentrations found in 

these positive samples 

were 5.7 and 9.3 ug/kg 

for imidacloprid and 6-

chloronicotinic acid, 
respectively. 

1662 Lab Imidacl

oprid  

- - Field 

samples 

Field 

samples 

 Maize Bee 

Bees 

and 

maize 
flowers 

- - - 0.259 0.904 μg/kg  Comparable values 

using GC-MS were 

1.400μg/kg (vs. 0.904 

for HPLC-hv-ED) and 

1.420μg/kg (vs. 0.259 
for HPLC-hv-ED) 

1662 Lab Imidacl

oprid  

- - Field 

samples 

Field 

samples 

 Maize Flower 

Bees 

and 

maize 
flowers 

- 0.053 - - - μg/kg  Comparable value using 

GC-MS was 0.124μg/kg 

(vs.0.053 for HPLC-hv-

ED). 
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1692 Field Imidacl

oprid  

- - - - - - Pollen  - - - >LOD 5.7 μg/kg  Imidacloprid was found 

in 49.4% of samples 

and was found in 

samples during all 

periods of the study. 

The range of residues 

was from >LOD to 

5.7µg/kg with a mean 

value reported as 1. 
2µg/kg. 

1692 Field Imidacl

oprid 

metaboli

te  

6-

Chloron

icotinic 
acid 

- - - - - - Pollen  - - - >LOD 9.3 μg/kg  6-Chloronicotinic acid 

was found in 44.4% of 

samples. The range of 

residues was from 
>LOD to 9.3 µg/kg. 

1730 Lab/ 

field 

Imidacl

oprid  

F - Gaucho Seed  1 

mg/seed 

Maize  Stem 

and 
leaves 

- 4.1 - - - μg/kg  Imidacloprid was lower 

than 0.1µg/kg (LOD) in 

a single sample. 

Concentrations between 

0.1 and 1µg/kg (LOQ) 

were found in only 

three samples. 

Imidacloprid was found 

between 1 and 10µg/kg 

in 12 samples (71%), 

and the level reached 

more than 10µg/kg in 
the last sample. 
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1730 Lab/ 

field 

Imidacl

oprid  

F - Gaucho Seed  1 

mg/seed 

Maize Flower 

Panicles
/flowers 

- 6.6 - - - μg/kg  In panicles, 

imidacloprid was 

always detected. 

Imidacloprid was 

detected but not 

quantified in 19% of the 

flowers (LOD < x < 

LOQ). A majority of 

flowers (58%) exhibited 

concentration between 1 

and 10 Ìµg/kg. Finally, 

23% of flowers had a 

concentration above 

10µg/kg with a 

maximum of 33.6 

µg/kg. 

1730 Lab/ 

field 

Imidacl

oprid  

F - Gaucho Seed  1 

mg/seed 

Maize Pollen 

Pollen 

from 

maize 
flowers 

- 2.1 - - - μg/kg  87% of the samples 

contained imidacloprid 

(LOD ) 0.3 ug/kg. 38% 

of the maize pollen 

contained a 

concentration between 

0.3 (LOD) and 1 ug/kg 

(LOQ), and 45% ranged 

between 1 and 10 ug/kg. 

Only 4% of the maize 

pollen contained a 

concentration above 10 

ug/kg with a maximum 

of 18 ug/kg. 
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1730 Lab/ 

field 

Imidacl

oprid  

F - Gaucho Seed  1 

mg/seed 

Maize Pollen 

Maize 

trapped 

pollen 

- 0.6 - - - μg/kg  45.5% of the pollen was 

lower than 0.3µg/kg 

(LOD), 18% ranged 

between 0.3 and 1µg/kg 

(LOQ), and 36% ranged 

between 1 and 10µg/kg. 

Significant 

concentration of 

imidacloprid in 54% of 
samples. 

1758 Field Imidacl

oprid  

- - - Seed    - Corn Flower  - 32 - - - μg/kg  Mean residue in flowers 

was 32µg/kg (n=4, 
SD=1.5). 

1758 Field Imidacl

oprid  

- - - Seed    - Corn Bee  <0.002 - - - - mg/kg  Ten bee samples 

analysed with residues 

found to be between the 

LOD and LOQ. LOQ 

was 0.002mg/kg but 
LOD not reported. 

1774 Lab/ 

field 

Imidacl

oprid  

- - - - - Sunflower Flower  - 6 - 1 10 μg/kg  Residues detected in 

capitules of sunflowers 

at g.s. 65 (different 
varieties examined) 

1774 Lab/ 

field 

Imidacl

oprid  

- - - - - Sunflower Soil   - 6 - 1.2 22 μg/kg  Residues detected in 

soils sown with treated 

seeds 1 yr preceding 
sampling 

1774 Lab/ 

field 

Imidacl

oprid  

- - - - - Sunflower Pollen  - 3 - 1 11 μg/kg  Residues detected in 

suflower pollen in same 

year as planting 
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1800 Lab Imidacl

oprid  

Not 

report
ed 

99  Liquid 

Contain-

ing 10ng 

of radio-

labelled 

imidaclo
prid 

100 

µg/kg 

100 ug 

kg-1 bee 

Bees 

treated 
directly 

Bee  - - - 0 6.5 Total 

radioa

ctivity 

as % 

of 

ingest

ed 

dose 

Results from analysing 

components of dead 

bees indicate that 

imidacloprid is readily 

distributed and 

metabolised into five 

metabolites: 4/5- 

hydroxy-imidacloprid, 

4,5-dihydroxy-

imidacloprid, 6- 

chloronicotinic acid, 

and olefin and urea 
derivatives. 

1839 Lab Imidacl

oprid  

Analyt

ical 

98  Liquid 

Oral 

doses to 
bees 

20  

µg/kg of 
bee 

Bees 

given dose 

directly in 

sucrose 

solution 

Bee  - - - 0.2 11 μg/kg  Imidacloprid was 

metabolised relatively 

quickly and thoroughly. 

After 6 h, only 10.5% of 

imidacloprid were 

detected in honeybees 

and after 24 h, it could 

not be detected. These 

results imply that either 

the residue extraction 

method is not efficient 

enough or that bees 

rapidly excrete 

imidacloprid in its 

native or metabolised 
form. 
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1839 Lab Imidacl

oprid  

Analyt

ical 

98  Liquid 

Oral 

doses to 

bees 

50  

µg/kg of 
bee 

Bees 

given dose 

directly in 

sucrose 
solution 

Bee  - - - 0 24 μg/kg  Imidacloprid was 

metabolised relatively 

quickly and thoroughly. 

After 6 h, only 10.5% of 

imidacloprid were 

detected in honeybees 

and after 24 h, it could 

not be detected. These 

results imply that either 

the residue extraction 

method is not efficient 

enough or that bees 

rapidly excrete 

imidacloprid in its 

native or metabolised 

form. 

1839 Lab Imidacl

oprid 

metaboli
te  

5-

hydroxy

imidaclo

prid 

Analyt

ical 

98  Liquid 

Oral 

doses to 
bees 

20  

µg/kg of 
bee 

Bees 

given dose 

directly in 

sucrose 
solution 

Bee  - - - 1 2.2 μg/kg  Imidacloprid was 

metabolised relatively 

quickly and thoroughly. 

After 6 h, only 10.5% of 

imidacloprid were 

detected in honeybees 

and after 24 h, it could 

not be detected. These 

results imply that either 

the residue extraction 

method is not efficient 

enough or that bees 

rapidly excrete 

imidacloprid in its 

native or metabolised 
form. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1839 Lab Imidacl

oprid 

metaboli

te  

5-

hydroxy

imidaclo
prid 

Analyt

ical 

98  Liquid 

Oral 

doses to 

bees 

50  

µg/kg of 
bee 

Bees 

given dose 

directly in 

sucrose 
solution 

Bee  - - - 2.3 6.4 μg/kg  Imidacloprid was 

metabolised relatively 

quickly and thoroughly. 

After 6 h, only 10.5% of 

imidacloprid were 

detected in honeybees 

and after 24 h, it could 

not be detected. These 

results imply that either 

the residue extraction 

method is not efficient 

enough or that bees 

rapidly excrete 

imidacloprid in its 

native or metabolised 

form. 

1839 Lab Imidacl

oprid 

metaboli
te  

Olefin 

Analyt

ical 

98  Liquid 

Oral 

doses to 
bees 

20  

µg/kg of 
bee 

Bees 

given dose 

directly in 

sucrose 
solution 

Bee  - - - 0.6 2.75 μg/kg  Imidacloprid was 

metabolised relatively 

quickly and thoroughly. 

After 6 h, only 10.5% of 

imidacloprid were 

detected in honeybees 

and after 24 h, it could 

not be detected. These 

results imply that either 

the residue extraction 

method is not efficient 

enough or that bees 

rapidly excrete 

imidacloprid in its 

native or metabolised 
form. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1839 Lab Imidacl

oprid 

metaboli

te  

Olefin 

Analyt

ical 

98  Liquid 

Oral 

doses to 

bees 

50  

µg/kg of 
bee 

Bees 

given dose 

directly in 

sucrose 
solution 

Bee  - - - 2.1 4.4 μg/kg  Imidacloprid was 

metabolised relatively 

quickly and thoroughly. 

After 6 h, only 10.5% of 

imidacloprid were 

detected in honeybees 

and after 24 h, it could 

not be detected. These 

results imply that either 

the residue extraction 

method is not efficient 

enough or that bees 

rapidly excrete 

imidacloprid in its 

native or metabolised 

form. 

1873 Field Imidacl

oprid  

- - -   - - Bee  0.30 - - - - ppm  Residue in dead bees in 

underbasket cages at 

two monitoring stations 

on 25 June 2002 

determined to contain 

0.30ppm imidacloprid. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1886 Semi-

field 

Imidacl

oprid 

[U-14C- 

imidazol

idine] 

Imida- 

cloprid 

(specific 

activity) 

26.8 

mCi/ 

mmol, 

radioch-

emical 

purity > 

97% 

F - Gaucho Seed    1 

mg/seed 

Sunflower  

Sunflower 

seeds, cv. 

Albena 
RM 

Pollen  - 13 - - - ng/g Plants absorbed < 10% 

of [ 14 C]- imidacloprid 

spiked on seeds, and 

75% absorbed 

radioactivity was found 

in cotyledons. 

Concentrations in the 

upper leaves were 20 

times lower than in the 

first leaves. In pollen, 

concentrations of 

imidacloprid were 13 

ng/g. Thus, 

imidacloprid residues 

from Gaucho seed 

treatment contaminated 

sunflower pollen, 

involving the 

translocation of 

imidacloprid within the 
plant. 

1913 Lab Imidacl

oprid  

F - Condifo

r 20 LS 

Spray  

150mg/

L in 
spray 

14.06  

mg/m3 
(air) 

Tomato 

(glass-
house) 

Air 0.061 - - - - mg/m3 Residue detected in air 

was 0.061mg/m3 

(parent) 0.347mg/m3 
(metabolite). 

1913 Lab Imidacl

oprid 

metaboli
te  

6-

chloroni

cotinic 
acid 

F - Condifo

r 20 LS 

Spray  

150mg/

L in 
spray 

14.06  

mg/m3 

(air) 

Tomato 

(glass-

house) 

Air 0.347 - - - - mg/m3 Residue detected in air 

was 0.061mg/m3 

(parent) 0.347mg/m3 
(metabolite). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1919 Lab Imidacl

oprid  

- - - Seed    0.7/1.0/

0.05 

mg/seed 

Sunflow

er, corn 

and 

OSR (as 

a.i.) 

  Bees 

Pollen 

Nectar 

Flowers 

<0.005 - - - - mg/kg  No residues above LOQ 

achievable in this study. 

1923 Field Imidacl

oprid  

F - Gaucho 

FS350 

Seed    143  g 

Gaucho/ 

50,000 
seeds 

Maize Dust   4 - - - - g 

a.i./ha 

Dust emission 

detremined as 4g a.i./ha 

for standard F drilled at 

95000 seeds/ha. The 

two different adjuvant 

treatments reduced 

abrasion by more than 

50%. Calculated values 

for 75000 seeds/ha also 

presented (graph). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1924 Field Imidacl

oprid  

F 6- Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 

G3 

Flower  <1.5 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 

1924 Field Imidacl

oprid  

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 
G3 

Honey  <1.5 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1924 Field Imidacl

oprid  

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 

G3 

Pollen  <1.5 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 

1924 Field Imidacl

oprid  

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 
G3 

Wax   - - - <1.5 <5 μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1924 Field Imidacl

oprid 

metaboli

te 

Olefin-

imidaclo
prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 

G3 

Flower  <3 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 

1924 Field Imidacl

oprid 

metaboli

te 

Olefin-

imidaclo
prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 
G3 

Honey  <3 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1924 Field Imidacl

oprid 

metaboli

te 

Olefin-

imidaclo
prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 

G3 

Pollen  <3 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 

1924 Field Imidacl

oprid 

metaboli

te 

Olefin-

imidaclo
prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 
G3 

Wax   <3 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

366 

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1924 Field Imidacl

oprid 

metaboli

te 

Hydrox

y-

imidaclo

prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 

G3 

Flower  <1.5 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 

1924 Field Imidacl

oprid 

metaboli

te 

Hydrox

y-

imidaclo
prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 
G3 

Honey  <1.5 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1924 Field Imidacl

oprid 

metaboli

te 

Hydrox

y-

imidaclo

prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 

G3 

Pollen  <1.5 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 

1924 Field Imidacl

oprid 

metaboli

te 

Hydrox

y-

imidaclo
prid 

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 
G3 

Wax   <1.5 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1924 Field Imidacl

oprid  

F 60 Gaucho 

Gaucho 
FS 

Seed    0.24 

mg/seed 

Sunflower  

Commer-

cial hybrid 

DEKASO

L 3915 

G3 

Soil  <6 - - - - μg/kg  No residues of 

imidacloprid or of its 

main secondary 

metabolites olefin-

imidacloprid and 

hydroxi-imidacloprid 

were detected in any of 

the components of the 

beehives analyzed 10 

days after their 

exposure to the treated 

sunflower. No 

quantifiable levels of 

imidacloprid residues 

were found either in soil 

samples obtained or in 
pollen, honey and wax. 

1925 Field Imidacl

oprid  

F - Admire - - Potato Soil  - - - <2.0 38 ppb  Measurable residues 

detected in soil and 

clover leaves only. 

Clover flowers,  wild 

flowers, nectar, pollen 

and unripe honey all 

had residues <0.2ppb. 

The two metabolites 

were not detected. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1925 Field Imidacl

oprid  

F - Admire - - Potato Leaves  - - - <2.0 4.4 ppb  Measurable residues 

detected in soil and 

clover leaves only. 

Clover flowers,  wild 

flowers, nectar, pollen 

and unripe honey all 

had residues <0.2ppb. 

The two metabolites 
were not detected. 

1938 Lab Imidacl

oprid  

- - - - - - Soil   - 12.0 - - - μg/kg  Imidacloprid was 

detected unambiguously 

in the soils at the end of 

the cultivation. The 

mean value was 

12µg/kg over the set of 
treated soils. 

1938 Lab Imidacl

oprid  

- - - - - Maize, 

rape, 

wheat and 

sunflower 

Leaves 

and 
flowers 

- - - 5.0 10.0 μg/kg  The results show that 

maize, rape, wheat and 

sunflower leaves and 

flowers can still contain 

imidacloprid during 
flowering. 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

1938 Lab Imidacl

oprid  

- - - - - - Pollen  - 3.0 - >1.0 11.0 μg/kg  Imidacloprid was not 

detected in 17% of 

pollen samples. A 

proportion of 25% of 

pollens was positive, 

with amounts of 

imidacloprid not 

exceeding 1µg/kg. 

However, 58% of 

pollens contained 

imidacloprid at levels 

from 1 to 11 µg/kg, 

with a mean value of 3 
µg/kg. 

2139 Lab Imidacl

oprid  

F - Gaucho 

WS70 

Seed    0.7 

mg/seed 

mg a.i. 

per seed 

Sunflower  

Seeds 

Pollen  0.0019 - - - - mg/kg  The residues in the 

nectar 

(0.0019±0.001mg/kg) 

and pollen extract 

(0.0033±0.001mg/kg) 

consisted entirely of 

imidacloprid and no 

known or unknown 

imidacloprid 

metabolites were 
detected. 
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ian 

Min. Max. Unit Results 

2139 Lab Imidacl

oprid  

F - Gaucho 

WS70 

Seed    0.7 

mg/seed 

mg a.i. 

per seed 

Sunflower  

Seeds 

Nectar  0.0033 - - - - mg/kg  The residues in the 

nectar 

(0.0019±0.001mg/kg) 

and pollen extract 

(0.0033±0.001mg/kg) 

consisted entirely of 

imidacloprid and no 

known or unknown 

imidacloprid 

metabolites were 
detected. 

2139 semi-

field/fi

eld 

Imidacl

oprid  

F - Gaucho 

700g/kg 

WS 

Seed     Sunflower Nectar, 

Pollen, 

Florets 

ND - - - - mg/kg  Residues not detected in 

nectar, pollen and 

florets with only a trace 
detected in leaves. 

2139 semi-

field/fi
eld 

Imidacl

oprid  

F - Gaucho 

700g/kg 
WS 

Seed     Sunflower Leaves  Trace - - - - mg/kg  Residues not detected in 

nectar, pollen and 

florets with only a trace 
detected in leaves. 

2157 Field Imidacl

oprid + 

metaboli

tes 

(olefin-, 

hydroxy

-) 

- - - - - Sunflower Bloss-

oms, 

nectar, 

honey, 
bees 

<0.01 - - - - mg/kg  Residues of 

imidacloprid and 

metabolites in all 

matrices below the limit 

of detection 
(0.01mg/kg). 

2158  Imidacl

oprid  

F - Gaucho 

70 WS 

Seed    0.005  

g/m2 

Phacelia 

tanacetifol

ia 

Honey 

sac load 

<10 - - - - μg/kg  Imidacloprid residue in 

honey sac load reported 

as 3 < x < 10µg/kg. 

Imidacloprid not 

detectable in honey sac 

load from the untreated 

control plot. 
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2158  Imidacl

oprid  

F - Gaucho 

70 WS 

Seed    0.005  

g/m2 

Phacelia 

tanacetifol
ia 

Honey  <10 - - - - μg/kg  Imidacloprid residue in 

Phacelia honey from the 

treated plot reported as 

3 < x < 10µg/kg. 

Residue not detectable 

in honey from the 
untreated control plot. 

2158  Imidacl
oprid  

F - Gaucho 
70 WS 

Seed    0.005  
g/m2 

Phacelia 

tanacetifol

ia 

Bee-
bread  

<10 - - - - μg/kg  Imidacloprid residue in 

bee bread from the 

treated plot reported as  

< 3µg/kg. Residue not 

detectable in bee bread 

from the untreated 

control plot. 

2305 Lab Clothian

idin 

- - - - - - Honey-

liquer 

Clothian

idin 

found in 

two 

honey 

liquer 
samples 

     Analysis of real honey 

liqueur samples 

obtained from local 

markets showed the 

presence of clothianidin 

and thiacloprid in four 

of the analyzed 

samples, therefore 

implicating the 

necessity of ongoing 

control of this type of 
traditional products. 

2369 Lab Pesticid

e 

mixture 

Seven 

neonicot

inoids 

screened 
for 

- - - - Shop 

bought 
honey 

- Honey  None  

found 
>LOD 

- - - - - No residues detected in 

honey >LOD. 
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2395 Lab Pesticid

e 

mixture 

thiameth

oxam, 

clothiani

din, 

imidaclo

prid, 

acetama

prid, 

thiaclop
rid 

- - - - - - Honey  < LOD - - - - - 13 honey samples clear 

of 5 neonicotinoids 

2402 Lab Imidacl

oprid  

- - - -   Honey  - - - - 15.2 ng/g 11% of samples were 

positivie. The residue 

contaminations were 

correlated to agriculture 

and apiculture practices 
in these regions. 

2402 Lab Thiamet

hoxam 

- - - -   Honey  - - - - 20.2 ng/g 11% of samples were 

positivie. The residue 

contaminations were 

correlated to agriculture 

and apiculture practices 
in these regions. 

2661 Lab Clothian

idin 

- - - - - - Honey  - - - - <LOD μg/kg  Clothianidin not 

detected in any of the 
32 samples. 

2661 Lab Imidacl

oprid  

- - - - - - Honey  - - - - <LOD μg/kg  imidacloprid not 

detected in any of the 
32 samples. 
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2661 Lab Thiamet

hoxam 

- - - - - - Honey  - - - <LOD >LOD μg/kg  Thiamethoxam detected 

in one of the 32 samples 
only. 

2721 Lab Clothian
idin 

- - - - - - Honey  - - - 1.67 2.36 ng/g Pomerania: Clothianidin 

found in 5 samples 

(83%). 

2721 Lab Clothian

idin 

- - - - - - Honey  - - - <LOQ <LOQ ng/g Wielkopolska: 

Clothianidin found in 6 
samples (40%). 

2721 Lab Clothian

idin 

- - - - - - Honey  - - - <LOQ 1.26 ng/g Lublin region: 

Clothianidin found in 5 
samples (83%). 

2721 Lab Clothian

idin 

- - - - - - Honey  - - - <LOQ 1.16 ng/g Lower Silesia: 

Clothianidin found in 6 
samples (75%). 

2721 Lab Clothian

idin 

- - - - - - Honey  - - - <LOQ 0.92 ng/g Upper Silesia: 

Clothianidin found in 3 

samples (60%). 

2860 Field Thiamet

hoxam 

F - Actara 

Actara 
25WG 

Spray  

Used 

FMC 

1029 

airblast 

sprayer 

79 g 

a.i./ha 

Cherry 

(Prunus 

cerasus 
L.) 

Leaves  - - - 9.20 47.62 ppm  Insecticide residues of 

all compounds were 

recovered from fruit and 

leaf tissue. For 

thiamethoxam there was 

well defined movement 

of material into the 

interior of fruit and 
leaves. 
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2860 Field Thiamet

hoxam 

F - Actara 

Actara 
25WG 

Spray  

Used 

FMC 

1029 

airblast 

sprayer 

79 g 

a.i./ha 

Cherry 

(Prunus 

cerasus 

L.) 

Leaves  - - - 3.56 26.63 ppm  Insecticide residues of 

all compounds were 

recovered from fruit and 

leaf tissue. For 

thiamethoxam there was 

well defined movement 

of material into the 

interior of fruit and 
leaves. 

2860 Field Thiamet

hoxam 

F - Actara 

Actara 
25WG 

Spray  

Used 

FMC 

1029 

airblast 
sprayer 

79 g 

a.i./ha 

Cherry 

(Prunus 

cerasus 
L.) 

 fruit - - - 0.13 15.58 ppm  Insecticide residues of 

all compounds were 

recovered from fruit and 

leaf tissue. For 

thiamethoxam there was 

well defined movement 

of material into the 

interior of fruit and 

leaves. 

2860 Field Thiamet

hoxam 

F - Actara 

Actara 
25WG 

Spray  

Used 

FMC 

1029 

airblast 

sprayer 

79 g 

a.i./ha 

Cherry 

(Prunus 

cerasus 
L.) 

 fruit - - - 1.01 52.69 ppm  Insecticide residues of 

all compounds were 

recovered from fruit and 

leaf tissue. For 

thiamethoxam there was 

well defined movement 

of material into the 

interior of fruit and 
leaves. 
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ID 
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Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

2957 Green

house 

Clothian

idin 

F - Poncho 

Pro 

Seed    - Maize Guttat-

ion fluid   

- - - 1 247 mg/l  Highest concentration 

of clothianidin in 

guttation fluid of maize 

10 days after 

germination: 247 mg/L 

(average 100 mg/L); 

after 2 weeks: 1-10 

mg/L 

2957 Field Clothian

idin 

F - Elado Seed    - Oil-seed 

rape 

Guttat-

ion fluid   

- - - 0.5 1.3 mg/l  Field study: clothianidin 

in guttation fluid 0.5-1.3 
mg/L, later < 0.1 mg/L 

2957 Field Clothian

idin + 

imidaclo
prid 

F - Poncho 

Beta+ 

Seed    - Sugar beet Guttat-

ion fluid   

- 1 - - - mg/l  1 mg/L of clothianidin 

and imidacloprid in 

beginning, then 0.01 
mg/L to not detectable 

2957 Green

house 

Imidacl

oprid  

F - Manta 

Plus 

Seed    - winter 

barley 

Guttat-

ion fluid   

>1 - - - - mg/l  Imidacloprid 

concentrations in 

guttation fluid of winter 

barley was > 1 mg/L 

after germination. After 

1-2 months: 0.01-0.1 

mg/L. 

2957 Green

house 

Clothian

idin 

F - Elado Seed    - Oil-seed 

rape 

Guttat-

ion fluid   

- - - 0.1 2 mg/l  Clothianidin 

concentrations in 

guttation fluid of rape 

from 0.1 to 2 mg/L over 
2 months period. 
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2957 Green

house 

Pestic-

ide 

mixture 

clothiani

din and 

imidaclo
prid 

F - Poncho 

Beta+ 

Seed    - Sugar beet Guttat-

ion fluid   

- - - 0.01 10 mg/l  Clothianidin and 

imidacloprid 

concentrations in 

guttation fluid of sugar 

beet 0.01-10 mg/L. 

Relationship of 

clothianidin to 

imidacloprid in seeds: 

2:1, in guttation fluid 
5:1. 

2963 Green

house 

Clothian

idin 

F - Poncho Seed    50 g 

a.i./ha 

Maize Guttat-

ion fluid   

- - - - 29.3 mg/l  Maximum 

concentrations in 

guttation fluid after 

germination 

(Poncho/seed treatment: 

29.3 mg/L and 

Santana/granulate: 15.4 

mg/L); at BBCH 15 < 

10 mg/L, but never < 1 

mg/L (end of study, 
BBCH 33). 

2963 Green

house 

Clothian

idin 

F - Santana Granule 

applied 

with 

seeds 

onto 

field 50 

g/ha 

50 g 

a.i./ha 

Maize Guttat-

ion fluid   

- - - - 15.4 mg/l  Maximum 

concentrations in 

guttation fluid after 

germination 

(Poncho/seed treatment: 

29.3 mg/L and 

Santana/granulate: 15.4 

mg/L); at BBCH 15 < 

10 mg/L, but never < 1 

mg/L (end of study, 
BBCH 33) 
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2964 Field Imidacl

oprid  

F - Chinook Seed    2 g 

a.i./ha 

Winter 

rape 

Guttat-

ion fluid   

- - - - 0.4 mg/l  Higher application rates 

led to higher 

concentrations in 

guttation fluid. Half the 

amounts of pesticides 

were measured in 

guttation fluid when 

half of the application 

rate was applied. 

Pesticide concentrations 

in guttation fluids were 

often lower in winter 

before resting period 

than in spring before 
resuming of growth. 

2964 Field Clothian

idin 

F - Elado Seed    10 g 

a.i./ha 

Winter 

rape 

Guttat-

ion fluid   

- - - - 1 mg/l  Higher application rates 

led to higher 

concentrations in 

guttation fluid. Half the 

amounts of pesticides 

were measured in 

guttation fluid when 

half of the application 

rate was applied. 

Pesticide concentrations 

in guttation fluids were 

often lower in winter 

before resting period 

than in spring before 

resuming of growth. 
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2964 Field Thiamet

hoxam 

F - Cruiser Seed    4.2 g 

a.i./ha 

Winter 

rape 

Guttat-

ion fluid   

- - - - 1.5 mg/l  Higher application rates 

led to higher 

concentrations in 

guttation fluid. Half the 

amounts of pesticides 

were measured in 

guttation fluid when 

half of the application 

rate was applied. 

Pesticide concentrations 

in guttation fluids were 

often lower in winter 

before resting period 

than in spring before 
resuming of growth. 

4692 Field Imidacl

oprid  

F 20 Confido

r 

Spray   148 g 

a.i./ha 

Tangerine Soil   - - - 0.002 0.02 mg/kg  Residue in soil was 

0.02mg/kg at 7d, 

0.01mg/kg at 21d and 
0.002mg/kg at 104d. 

4707 Field Imidacl

oprid  

F - Admire 

2F 

Soil 

chemiga
tion 

30ml 

per 
100m - 

Musk 

melon 

Leaves  - - - appro

x. 

220 μg/kg  Maximum residue on 24 

June in drop irrigation 

application approx. 

220µg/kg- single 

chemical 1X (graphical 

data). Soil residues at 

0.5m and around 

application site also 

reported (graphs).  
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4707 Field Imidacl

oprid  

F - Admire 

2F 

Soil 

chemiga
tion 

30ml 

per 
100m - 

Musk 

melon 

Leaves  - - - appro

x. 

2950 μg/kg  Maximum residue on 14 

June in soil band 

application approx. 

2950µg/kg- single 

chemical 1X (graphical 

data). Soil residues at 

0.5m and around 

application site also 
reported (graphs).  

4735 Field Imidacl

oprid  

F - Admire - 0.28 kg 

a.i./ha 

Hop Soil   - - - 15 1848 ppb  Residues at a depth of 

0-15cm at the start and 

end of the monitoring at 

each: 1) 1848ppb (Day 

0), 32ppb(Day 119),2) 

1448ppb (Day 1), 

94ppb (Day 61), 3) 

685ppb (Day 4), 15ppb 

(Day 113) and 4) 

728ppb (Day 1), 42ppb 
(Day 113). 

4735 Field Imidacl

oprid  

F 0 Admire - 0.28 kg 

a.i./ha 

Hop Leaves  - - appro

x. 

0.7 3.9 ppm  Residue increased from 

c. 7ppm on 15 June to c. 

3.9ppm on 24 August. 

Residue at the end (28 

September) was 

c.3.1ppm (all data 
estimated from graph). 

4813 Field Imidacl

oprid  

F 70 Gaucho 

70% 

WS 

Seed   

Seed 

treated 

7g F/kg 

seed 

Cotton Soil   - - - 0.016 3.65 ppm  Imidacloprid residues 

remained in soils up to 

7 weeks after 
application. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

4814 Semi-

field 

Imidacl

oprid  

F 70 Gaucho Seed    3.5, 7 

and 14  

g/kg 

seed 

Cotton Unspec-

ified 

Plant 

material 

- - - 0.19 233.11 mg/kg  Residues in plants 

grown in sandy-loam on 

days 7, 14, 28, 60 and 

90 were 233.11, 11.2, 

3.91, 2.48 and 

0.18mg/kg respectively 

4814 Semi-

field 

Imidacl

oprid  

F 70 Gaucho Seed    3.5, 7 

and 14  

g/kg 

seed 

Cotton Unspec-

ified 

Plant 

material 

- - - 0.25 195.93 mg/kg  Residues in plants 

grown in clay-loam on 

days 7, 14, 28, 60 and 

90 were 195.93, 3.95, 

1.89, 1.2 and 0.25mg/kg 
respectively 

4851 Field Imidacl

oprid  

F - Provado Liquid 

Injected 

into the 

irrigat-

ion 
system 

 hop Soil   - - - <50 1050 ppb  Residues in the top 

15cm were below 

c.50ppb (graphical 

data). 

4868 Semi-

field 

Imidacl

oprid  

- >98 - - 117 

(1991) 

126 

(1994) g 
a.i./ha 

Sugar beet Leaves  - - - 0.106 0.061 mg/kg  Max residue recorded in 

the 1991 planting, 

minimum in the 1994 

planting. Only two 

values for residues in 
leaves reported. 

4868 Semi-

field 

Imidacl

oprid  

- >98 - - 117 

(1991) 

126 

(1994) g 

a.i./ha 

Sugar beet Soil   - - - <LOD 13.18 µg/kg  Max residue recorded in 

the top 10cm of soil at 

study termination. 

Residue declined with 

depth and was <1µg/kg 

in both lysimeters by 

40-50cm and<LOD at 
70-80cm. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

4979 Field Imidacl

oprid  

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 7.2 mg/kg  Imidacloprid residues 

were found in soil up to 

81 days after 

application. 

4979 Field Imidacl

oprid 

metaboli
te  

6-

chloroni

cotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.5 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli

te 

methyl-

2-

imidazol
idone 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.7 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 

days after application. 

4979 Field Imidacl

oprid 

metaboli

te  

6-

hydroxy

nicotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.8 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid  

- - - Seed   

Seed 

dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.2 7.2 mg/kg  Imidacloprid residues 

were found in soil up to 

81 days after 
application. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

4979 Field Imidacl

oprid 

metaboli

te  

2-

imidazol
idone 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.1 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli

te 

methyl-

2-

imidazol

idone 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.2 0.5 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli
te  

6-

chloroni

cotinic 

acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.8 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli
te  

6-

hydroxy

nicotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.9 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

4979 Field Imidacl

oprid 

metaboli

te  

2-

imidazol
idone 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.1 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid  

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.2 7.2 mg/kg  Imidacloprid residues 

were found in soil up to 

81 days after 

application. 

4979 Field Imidacl

oprid 

metaboli

te 

methyl-

2-

imidazol
idone 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.4 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli
te  

6-

chloroni

cotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.5 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 

days after application. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

4979 Field Imidacl

oprid 

metaboli

te  

6-

hydroxy

nicotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.9 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli

te 

methyl-

2-

imidazol
idone 

- - - Seed   

Seed 

dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.9 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid  

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 7.2 mg/kg  Imidacloprid residues 

were found in soil up to 

81 days after 
application. 

4979 Field Imidacl

oprid 

metaboli

te  

6-

chloroni

cotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.9 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

4979 Field Imidacl

oprid 

metaboli

te  

6-

hydroxy

nicotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.9 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli
te  

2-

imidazol
idone 

- - - Seed   

Seed 

dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 0.1 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid  

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 7.2 mg/kg  Imidacloprid residues 

were found in soil up to 

81 days after 

application. 

4979 Field Imidacl

oprid 

metaboli

te 

methyl-

2-

imidazol
idone 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 1.0 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

4979 Field Imidacl

oprid 

metaboli

te  

6-

chloroni

cotinic 
acid 

- - - Seed   

Seed 
dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 1.0 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli
te  

6-

hydroxy

nicotinic 
acid 

- - - Seed   

Seed 

dressing 

90 g 

a.i./ha 

Sugar beet Soil   - - - 0.1 1.2 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

4979 Field Imidacl

oprid 

metaboli
te  

2-

imidazol
idone 

- - - Seed   

Seed 

dressing 

90 g 
a.i./ha 

Sugar beet Soil   - - - 0.1 0.1 mg/kg  Imidacloprid metabolite 

residues were found in 

soil in very low 

concentrations up to 81 
days after application. 

5234 Lab/ 

field 

Clothian

idin 

- - - - - - Water  - 0.06 - <LOQ 0.12 ug/L  Clothianidin found in 8 

(53%) of samples with a 

maximum concentration 
of 0.12µg/L. 

5234 Lab/ 

field 

Imidacl

oprid  

- - - - - - Water  - 0.2 - <LOQ 0.32 ug/L  Imidacloprid found in 

14 (93%) of samples 

with a maximum 

concentration of 
0.32µg/L. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5234 Lab/ 

field 

Thiamet

hoxam 

- - - - - - Water  - 0.1 - <LOQ 0.17 ug/L  Thiamethoxam found in 

4 (27%) of samples 

with a maximum 

concentration of 
0.17µg/L. 

5262 Field Thiamet

hoxam 

F 75, 

and 
47.6 

Platinu

m 75 

SG and 

Cruiser 

5FS 

Platin-

um as 

granules 

in 

furrow 

spray, 

Cruiser 

as foliar 

spray 

In-

furrow: 

140, 

Seed 

treatm-

ent:112,  

Foliar 

(total): 

105 g 
a.i./ha 

Potato Water  - - - - 12 μg/l  Maximum residue of c. 

12µg/L at 123d aftyer 

planting for in furrow 

application in 2011 

(graphical data). 

Rainfall/irrigation 

reduces concentration in 

leachate in different 

years. 

5309 Field Imidacl

oprid  

F - F 

Confido
r 

Spray   100 g 

a.i./ha 

Rice Water  - - - 0 52 ug/L  Half-lives of 

imidacloprid in the 

paddy water as 

determined based on 

concentrations 

measured in the present 

study were between 1 
and 3 days 

5309 Field Imidacl

oprid  

F - F 

Confido

r 

Spray   100 g 

a.i./ha 

Rice Soil   - - - 22 82 μg/kg  The half-life of 

imidacloprid in the 

paddy soil sediment 

samples as determined 

based on concentrations 

measured in the present 

study was 
approximately 14 days. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Leaves  - - - 0.046 7.307 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0, <LOQ 

Day 35. 42.49.35% 

dissapation by Day 3. 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Leaves  - - - 0.105 5.763 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0, <LOQ 

Day 28, 35, 42. 50.43% 
dissapation by Day 3. 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Leaves  - - - 0.32 7.834 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0, 

minimum at Day 42. 

99.29% dissipation by 
Day 28. 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Leaves  - - - 0.084 4.182 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0, <LOQ 

at 28, 35, 42 Days. 

42.60% dissipation by 

Day 3. 
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ID 

Study 

type 

Pesti-
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Form-
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Soil   - - - 0.011 0.119 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0, higher 

than minimum  

0.015mg/kg at 42 days. 

49.24% dissipation by 

Day 7. 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Soil   - - - 0.007 0.064 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0. 

45.31% dissipation by 

Day 7. 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Soil   - - - 0.016 0.081 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0, 

50.17% dissipation by 

Day 14. 

5358 Field Thiamet

hoxam 

F 25 - Spray   1.34 kg 

a.i./ha 

x2 

normal 
dose 

Tobacco Soil   - - - 0.011 0.061 mg/kg  Values are min and max 

measured 

residues.Maximum 

residue at Day 0, 

44.00% dissipation by 

Day 7. 

5379 Field Thiamet

hoxam 

Not 

report

ed 

-      Water  - 3.6 0.1 ND 225 μg/l  Pesticides were detected 

in water samples 

collected from all 
playas.  
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 
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Form-

ulation 
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appli-
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rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5560 Field Imidacl

oprid  

F - Imidacl

oprid 

(600 

g/L) 

Seed    0.08  

L/100 
kg seed 

Rice Irrigat-

ion 

water 

over-
flow 

- - - 0.009 3.866 μg/l  Imidacloprid. Mean 

residue detected in 

continuous irrigation 

was 0.562µg/L (range 

0.009 at 85d to 3.866 at 

26d). Mean residue 

detected in intermittent 

irrigation was 0.212 

µg/L (range 0.009 at 

90d to 0.854 at 42d). 

Mean residue in bath 

irrigation was 0.015 

µg/L (range 0.011 at 
94d to 0.015 at 85d). 

5560 Field Thiamet

hoxam 

F - Thiamet

hoxam 

(350 

g/L) 

Seed    0.03  

L/100 
kg seed 

Rice Irrigat-

ion 

water 

over-
flow 

- - - 0.032 1.832 μg/l  Thiamethoxam. Mean 

residue detected in 

continuous irrigation 

was 0.371µg/L (range 

0.055 at 36d to 1.832 at 

26d). Mean residue 

detected in intermittent 

irrigation was 0.269 

µg/L (range 0.032 at 

36d to 0.712 at 42d). 

Mean residue in bath 

irrigation was 0.234 

µg/L (range 0.121 at 
85d to 0.136 at 90d). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-
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Grade % 
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Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5600 Semi-

field 

Imidacl

oprid  

F - Admire Liquid 

Solution 

 Rice 

paddy 

mesocosm

s 

Water  19 - - - - μg/l  Maximum 

concentrations of 

imidacloprid in water 2-

h after transplanting of 

rice seedlings were 

49ug/L and 39ug/L, for 

2010 and 2011, 

respectively. 

5600 Semi-

field 

Imidacl

oprid  

F - Admire Liquid 

Solution 

 Rice 

paddy 

meso-
cosms 

Water  16 - - - - μg/l  Maximum 

concentrations of 

imidacloprid in water 2-

h after transplanting of 

rice seedlings were 

49ug/L and 39ug/L, for 

2010 and 2011, 
respectively. 

5600 Semi-

field 

Imidacl

oprid  

F - Admire Liquid 

Solution 

 Rice 

paddy 

meso-

cosms 

Soil   2.5 - - - - μg/kg  Concentrations of 

imidacloprid in soil 

were 7 times higher in 

2011 (20 mg/soil) than 

in 2010 on transplanting 

day, and its residues 

were maintained 

throughout the 

experimental period 

above 2 mg/kg soil, 

whereas its residues 

were below LOD at the 

end of the cultivation 

period in2010. 
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          Concentration  
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ID 
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Pesti-
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name  

Grade % 
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Form-
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cation 
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cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5600 Semi-

field 

Imidacl

oprid  

F - Admire Liquid 

Solution 

 Rice 

paddy 

meso-

cosms 

Soil   20 - - - - μg/kg  Concentrations of 

imidacloprid in soil 

were 7 times higher in 

2011 (20 mg/soil) than 

in 2010 on transplanting 

day, and its residues 

were maintained 

throughout the 

experimental period 

above 2 mg/kg soil, 

whereas its residues 

were below LOD at the 

end of the cultivation 
period in2010. 

5603 Field Thiamet

hoxam 

F - - Spray   282 g 

a.i./ha 

Soy  Soil - - - - 0.20 kg 

a.i./ha 

At Dourados residues of 

thiamethoxam in soil 0-

100cm on day 0 was 

0.20 kg/ha representing 

77% of the application 

dose (282 g a.i./ha). 

Residue on days 15, 73 

and 156 after 

application were 32, 26 

and 10% of the applied 
dose respectively. 
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          Concentration  

Ref 

ID 
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type 
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crop 
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ian 

Min. Max. Unit Results 

5603 Field Thiamet

hoxam 

F - - Spray   282 g 

a.i./ha 

Soy  Soil - - - - 0.20 kg 

a.i./ha 

At Ponta Pora residues 

of thiamethoxam in soil 

0-100cm on day 0 was 

0.28 kg/ha representing 

103% of the application 

dose (282 g a.i./ha). 

Residue on days 41, 74 

and 125 after 

application were 33, 31 

and 6% of the applied 
dose respectively. 

5610 Field Imidacl

oprid  

- - - Spray   40 and 

60 g 

a.i./ha 

Chrysan-

themum 

Chrysan

themum 

bud 

- - - 0.011

6 

10.9195 mg/kg  The results indicated 

that the degradation of 

imidacloprid at different 

temperatures followed 

the first order kinetics. 

The half lives of 

imidacloprid in fresh 

buds and flowers in 

2008 and 2009 were 

3.44–3.98 days (40 g 

ai/ha, bud), 3.48–3.92 

days (60 g ai/ha, bud), 

2.21 days (40 g ai/ha, 

flower) and 2.10–2.19 

days (60 g ai/ha, 
flower), separately. 
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5610 Field Imidacl

oprid  

- - - Spray   40 and 

60 g 
a.i./ha 

Chrysan-

themum 

Chrysan

themum 
flower 

- - - 0.219 14.530 mg/kg  The results indicated 

that the degradation of 

imidacloprid at different 

temperatures followed 

the first order kinetics. 

The half lives of 

imidacloprid in fresh 

buds and flowers in 

2008 and 2009 were 

3.44–3.98 days (40 g 

ai/ha, bud), 3.48–3.92 

days (60 g ai/ha, bud), 

2.21 days (40 g ai/ha, 

flower) and 2.10–2.19 

days (60 g ai/ha, 

flower), separately. 

5625  Imidacl

oprid  

F - Admire 

GR 

- 15 kg 

a.i./ha 

Rice Water  - - 6.0 0.51 109 μg/l  In water imidacloprid 

reached 109 ug/l on the 

same day the rice 

seedlings were 

transplanted, dropping 

to 6 ug/l in one week 

then in the subsequent 4 

months levelling at 
0.5ug/l. 

5625  Imidacl

oprid  

F - Admire 

GR 

- 15 kg 

a.i./ha 

Rice Soil   - - - 0.4 2.16 μg/kg  In the soil, imidacloprid 

reached a peak in the 

second week of 2.16 

ug/kg and then declined 

very slowly to a final 

level of 0.4 ug/kg dry 
weight of soil. 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 
height) 

Eastern 

hemlock 
tree 

Water  - - - 0.2 0.8 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 

tree. 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 

height) 

Eastern 

hemlock 
tree 

Water  - - - 0.2 7 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 
tree. 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 
height) 

Eastern 

hemlock 
tree 

Water  - - - 0.03 4 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 
tree. 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 

injection 

29.5  

ml/inch 

diameter

(chest 
height) 

Eastern 

hemlock 

tree 

Water  - - - 0.03 8 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 
tree. 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 
height) 

Eastern 

hemlock 
tree 

Water  - - - 0.75 7 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 

tree. 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 

height) 

Eastern 

hemlock 
tree 

Water  - - - 0.1 1.8 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 

tree. 
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5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 
height) 

Eastern 

hemlock 
tree 

Water  - - - 0.05 1.1 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 

tree. 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 

height) 

Eastern 

hemlock 
tree 

Water  - - - 0.1 2.5 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 
tree. 

5634 Field Imidacl

oprid  

- - - Soil  

Soil 
injection 

29.5  

ml/inch 

diameter

(chest 
height) 

Eastern 

hemlock 
tree 

Water  - - - 0.05 0.7 μg/l  Imidacloprid residues 

were found in soil water 

around eastern hemlock 
tree. 

5639 Field Imidacl

oprid  

- - - - - - Surface 

water  

- - - 1.38 3.29 μg/l  Imidacloprid was 

detected in 13 samples 

(93%); the toxicity 

benchmark was 

exceeded in one sample 

(7%). This sample had 

the highest 

concentration detected 

during the study (3.29 
ug/L) 
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5658 Lab Imidacl

oprid  

F - Confido

r 

Foliar  - Tomato Leaves  - - - 82.6 146.2 ppb  Foliar application. 

Mean residue (SE) at 1, 

3, 5, 7 and 14d after 

application was 

146.2ppb (9.7), 

119.6ppb (8.5), 99.0ppb 

(2.1), 107.2ppb (3.6) 

and 82.6ppb (10.2) 

respectively. Similar 

data with imidacloprid 

+ Fulvic acid or Fulvic 

acids also reported. 

5658 Lab Imidacl

oprid  

F - Confido

r 

Soil   - Tomato Leaves  - - - 17.9 111.6 ppb  Soil application. Mean 

residue (SE) at 3, 5, 7 

and 14d after 

application was 17.9ppb 

(1.3), 89.8ppb (0.7), 

125.9ppb (6.2) and 

111.6ppb (6.2) 

respectively. Similar 

data with imidacloprid 

+ Fulvic acid or Fulvic 
acids also reported. 

5750 Semi-

field 

Imidacl

oprid  

F 2 Admire Granule  600 g 

a.i./ha 

Rice Water  - - - 3.2 189 µg/L Conventional release F. 

Maximum (189µg/L) at 

0.5 days after treatment 

(DAT). Minimum 

(3.2µg/L) at 21 DAT. 

5751 Semi-

field 

Imidacl

oprid  

F 1.95 Admire Granule  600 g 

a.i./ha 

Rice Water  - - - 2.2 13.1 µg/L Controlled release F. 

Maximum (13.1µg/L) at 

1 day after treatment 

(DAT). Minimum 
(2.2µg/L) at 2 DAT. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

399 

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

5752 Semi-

field 

Imidacl

oprid  

F 2 Admire Granule  600 g 

a.i./ha 

Rice Soil   - - - 3.2 65.6 μg/kg  Conventional release F. 

Inter row soil samples 

at 21 days after 

treatment (DAT). 

Maximum (65.6µg/kg) 

at 0-2.5cm. Minimum 
(3.2µg/kg) at 12-15cm. 

5753 Semi-
field 

Imidacl
oprid  

F 1.95 Admire Granule  600 g 
a.i./ha 

Rice Soil   - - - 13.7 39.7 μg/kg  Controlled release F. 

Inter row soil samples 

at 21 days after 

treatment (DAT). 

Maximum (39.7µg/kg) 

at 0-2.5cm. Minimum 

(13.2µg/kg) at 12-15cm. 

5754 Semi-

field 

Imidacl

oprid  

F 1.96 Admire Granule  600 g 

a.i./ha 

Rice Soil   - - - 32.8 895.3 μg/kg  Controlled release F. 

Maximum (895.3µg/kg) 

in root zone at 0-5cm, 

minimum (32.8µg/kg) is 

inter row at 0-5cm 

depth. Both at 21 days 
after treatment (DAT). 

5767 Semi-

field 

Imidacl

oprid  

F 1 Admire - 100  

g/box 

Rice Water  - - - 0.05 49 μg/l  The maximum 

concentration of 

imidacloprid in water 

was 49 ug/l. The 

concentration declined 

rapidly to 1.0 ug/l in 3 
days. 
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5767 Semi-

field 

Imidacl

oprid  

F 1 Admire - 100  

g/box 

Rice Soil   - - - 0.1 9.0 μg/kg  Residues of 

imidacloprid in soil 

were maintained over 

the experimental period, 

though concentrations 

showed a steady decline 
with time. 

5774 Field Imidacl
oprid  

- - - - - - Water  - - - - 9 μg/l  Imidacloprid was only 

detected April to 

August. Maximum 

imidacloprid 

concentrations were 9 

and 4.38 ug/l at the two 

sites respectively. These 

unusually high levels 

coincided with high 

monthly rainfall 

suggesting direct 

pesticide runoff may 
have occurred. 

5858 Field Imidacl

oprid  

- - - - - - Water  - 0.12 - - - μg/l  Imidacloprid residues 

were found in samples 

of water from the 

midstream. Individual 

values were 0.1, 0.27, 

0.26, 0.04, 0.02, 

0.01µg/L (estimated 

from graph). 
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5858 Field Imidacl

oprid  

- - - - - - Water  - 0.19 - - - μg/l  Imidacloprid residues 

were found in samples 

of water from the 

stream at main outlet. 

Individual values were 

0.48, 0.3, 0.2, 0.1, 0.03, 

0.03µg/L (estimated 

from graph). 

5876 Field Imidacl

oprid  

F - Merit 75 

WSP 

Soil  

Soil 
injection 

1 g/2.5 

cm 

diameter 
of tree 

Trees 

(species 

not 
recorded) 

Water  >1.0 - - - - ppb  No imidacloprid was 

detected in any of the 

samples except 

Holcomb Tributary, 

which contained less 

than 1.0 ppb,at 720 days 
after treatment. 

5892 Field Imidacl

oprid  

F 10 (10% 

SC) 

Spray   4  l/m2 Bare soil Soil   - - - 0.52 18.66 ug/g Field residues of 

imidacloprid had 

declined by 97.21% in 

36 months. The half-life 

was calculated as 200 
days. 
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5896 Field Imidacl

oprid  

F - Admire Granular 

controlle

d release 

granular 
F 

10 kg 

a.i./ha 

Rice 

paddy 
fields 

Water  - - - 0 4 μg/l  The concentrations of 

imidacloprid in water in 

the granular treatment 

were about one eighth 

of those in conventional 

release treatment and 

the corresponding ratio 

for the concentration in 

soil was about one third. 

Imidacloprid  

concentration in paddy 

water and paddy surface 

soil for both treatments 

declined exponentially 

with time due to 

dilution and losses 

through percolation and 

runoff in addition to 

degradation processes 

such as 

photodegradation and 

hydrolysis in paddy 

water, and leaching and 

biochemical 

degradation in surface 
soil. 
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5896 Field Imidacl

oprid  

F - Admire Granular 

conventi

onal 

release 
F 

10 kg 

a.i./ha 

Rice 

paddy 
fields 

Water  - - - 0 30 μg/l  The concentrations of 

imidacloprid in water in 

the granular treatment 

were about one eighth 

of those in conventional 

release treatment and 

the corresponding ratio 

for the concentration in 

soil was about one third. 

Imidacloprid  

concentration in paddy 

water and paddy surface 

soil for both treatments 

declined exponentially 

with time due to 

dilution and losses 

through percolation and 

runoff in addition to 

degradation processes 

such as 

photodegradation and 

hydrolysis in paddy 

water, and leaching and 

biochemical 

degradation in surface 
soil. 
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5896 Field Imidacl

oprid  

F - Admire Granular 

control-

ed 

release 

granular 

F 

10 kg 

a.i./ha 

Rice 

paddy 
fields 

Soil   - - - 10 80 μg/kg  The concentrations of 

imidacloprid in water in 

the granular treatment 

were about one eighth 

of those in conventional 

release treatment and 

the corresponding ratio 

for the concentration in 

soil was about one third. 

Imidacloprid  

concentration in paddy 

water and paddy surface 

soil for both treatments 

declined exponentially 

with time due to 

dilution and losses 

through percolation and 

runoff in addition to 

degradation processes 

such as 

photodegradation and 

hydrolysis in paddy 

water, and leaching and 

biochemical 

degradation in surface 
soil. 
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5896 Field Imidacl

oprid  

F - Admire Granular 

conven-

tional 

release 
F 

10 kg 

a.i./ha 

Rice 

paddy 
fields 

Soil   - - - 45 275 μg/kg  The concentrations of 

imidacloprid in water in 

the granular treatment 

were about one eighth 

of those in conventional 

release treatment and 

the corresponding ratio 

for the concentration in 

soil was about one third. 

Imidacloprid  

concentration in paddy 

water and paddy surface 

soil for both treatments 

declined exponentially 

with time due to 

dilution and losses 

through percolation and 

runoff in addition to 

degradation processes 

such as 

photodegradation and 

hydrolysis in paddy 

water, and leaching and 

biochemical 

degradation in surface 
soil. 
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5996 Field Imidacl

oprid  

‘Pure’ - (SC) Spray   900 and 

1800  
mL/hm2 

soy plant 

heads 

Soil   - - - 0.02 0.75 mg/kg  Nano-imidacloprid 

showed less initial 

deposit in soil with 

imidacloprid 

concentration. The 

estimated residues were 

0.75, 0.46, 0.34, 0.25, 

0.14, and 0.02 mg/kg at 

0,1, 3, 5, 8, and 15 d 

after application, 

respectively 

(undetectable after 20d). 

The half-life of nano-

imidacloprid in soil was 

2.8d. Imidacloprid 

concentrate showed 

more initial deposit in 

soil, the estimated 

residues were 0.79, 

0.66, 0.59, 0.49, 0.29, 

and 0.11 mg/kg at 0,1, 

3, 5, 8, and 15 d after 

application 

(undetectable after 21d). 

The half-life of 

imidacloprid 

concentrate in soil was 

6.2 d. 
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5996 Field Imidacl

oprid  

‘Pure’ - (SC) Spray   900 and 

1800  
mL/hm2 

Soy plant 

heads 

Leaves  - - - 0.03 6.51 mg/kg  The estimated residues 

were 6.51, 3.87, 2.13, 

1.48, 0.48, and 0.03 

mg/kg at 0, 1, 3, 5, 8, 

15, and 20 d after 

application, 

respectively. In the 

degradation phase, the 

half-life of nano-

imidacloprid in 

soyabean was 1.9 d. 

The half-life of 

imidacloprid in 
soyabean was 4.5 d. 

6050 Field Imidacl

oprid  

F - Mauget 

3ml 

10% 

imicide 

capsules 

or Merit 
75WP 

   native 

trees to 

the 

Eastern 
Hemlocks 

 

Needles/
twigs 

- - - 0.02 199.33 ppb  Maximum residue in the 

saps of needles/twigs 

recorded in the bottom 

stratum in soil drench 

treatment at 9 months 

post treatment. 

Minimum value was 

recorded at 24 months 

in the top stratum of the 
tree injection treatment. 

6074 Field Imidacl

oprid  

F 21 Solomo

n 300 
OD 

  42 and 

84 g 
a.i./ha 

brinjal 

(aubergine
) 

Soil   <0.01 - - - - mg/kg Soil samples collected 

after 15 days after the 

last application did not 

show the presence of 

imidacloprid at their 

detection limit. 
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6125 Field Imidacl

oprid  

- - - - - Rice field 

run-off to 
river 

Water  - - - - 0.01 μg/l  Peak concentration in 

May 2001 was 

0.010µg/L (n=10) and 

in May 2008 was 
0.007µg/L (n=45). 

6133 Lab Imidacl

oprid  

F - Imidacl

oprid 
25WP 

Spray   Recom

mended 
rate - 

Cabbage Leaves  - - - 0.017 0.132 ppm  Maximum residue in 

cabbage leaves was on 

Day 0 and minimum 

residue on Day 7. Half 

life in leaves was 2.49d. 

6186 Green

house 

Imidacl

oprid  

F 17.8 Confido

r 

Spray   0.08 g/l Ornament

-al plants 

(Scindaps
us) 

Leaves 

Dislodg

eable 

foilar 
residue 

- - - 1.02 809.37 ng/ 

cm2 

Dislodgeable foliar 

residues of imidacloprid 

were determined on leaf 

samples with a 

maximum of 809.37 

ng/cm2. 

6186 Green

house 

Imidacl

oprid  

F 17.8 Confido

r 

Spray   0.1 g/l Ornament

-al plants 

(Ficus 
benjamin) 

Leaves 

Dislodg

eable 

foilar 
residue 

- - - 99.87 1133.63 ng/ 

cm2 

Dislodgeable foliar 

residues were 

determined on leaves of 

ornamental plants in 

greenhouses and tunnels 

with a maximum of 
1133.63 ng/cm2. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  400  

mL/ha 

Grape 

vines 

Leaves  (Day 0) 10.01 9.84 9.44 10.75 mg/kg  At 400 ml/ha maximum 

residue in leaves was 
10.75mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  400  

mL/ha 

Grape 

vines 

Leaves  (Day 1) 5.29 5.23 5.07 5.56 mg/kg  At 400 ml/ha maximum 

residue in leaves was 

10.75mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  400  

mL/ha 

Grape 

vines 

Leaves  (Day 3) 3.97 4 3.64 4.28 mg/kg  At 400 ml/ha maximum 

residue in leaves was 
10.75mg/kg. 
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6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  400  

mL/ha 

Grape 

vines 

Leaves  (Day 5) 2.45 2.43 2.20 2.71 mg/kg  At 400 ml/ha maximum 

residue in leaves was 
10.75mg/kg. 

6265 Field Imidacl
oprid  

F - Confido
r 200SL 

Foliar  400  
mL/ha 

Grape 
vines 

Leaves  (Day 7) 1.45 1.40 1.30 1.64 mg/kg  At 400 ml/ha maximum 

residue in leaves was 

10.75mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  400  

mL/ha 

Grape 

vines 

Leaves  (Day 

10) 

0.50 0.48 0.42 0.60 mg/kg  At 400 ml/ha maximum 

residue in leaves was 
10.75mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Leaves  (Day 0) 16.97 18.49 14.85 17.56 mg/kg  At 800ml/ha maximum 

residue in leaves was 
18.49mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Leaves  (Day 1) 9.54 9.41 8.63 10.59 mg/kg  At 800ml/ha maximum 

residue in leaves was 
18.49mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Leaves  (Day 3) 5.56 5.87 4.87 5.95 mg/kg  At 800ml/ha maximum 

residue in leaves was 

18.49mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Leaves  (Day 5) 3.44 3.39 3.28 3.66 mg/kg  At 800ml/ha maximum 

residue in leaves was 
18.49mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Leaves  (Day 7) 2.23 2.26 2.03 2.40 mg/kg  At 800ml/ha maximum 

residue in leaves was 
18.49mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Leaves  (Day 

10) 

1.38 1.53 1.25 1.36 mg/kg  At 800ml/ha maximum 

residue in leaves was 

18.49mg/kg. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Leaves  (Day 

15) 

0.51 0.48 0.41 0.65 mg/kg  At 800ml/ha maximum 

residue in leaves was 

18.49mg/kg. 
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6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  400  

mL/ha 

Grape 

vines 

Leaves  (Day 

15) 

0.12 0.12 0.10 0.14 mg/kg  At 400 ml/ha maximum 

residue in leaves was 
10.75mg/kg. 

6265 Field Imidacl
oprid  

F - Confido
r 200SL 

Foliar  400  
mL/ha 

Grape 
vines 

Soil   (Day 
86) 

0.12 0.13 0.10 0.13 mg/kg  At 400 ml/ha maximum 

residue in soil at 86d 

was 0.13mg/kg, half life 
in soil was 2.35d. 

6265 Field Imidacl

oprid  

F - Confido

r 200SL 

Foliar  800  

mL/ha 

Grape 

vines 

Soil   (Day 

86) 

0.22 0.20 0.18 0.28 mg/kg  At 800 ml/ha maximum 

residue in soil at 86d 

was 0.28mg/kg, half life 
in soil was 2.97d. 

6327 Field Imidacl

oprid  

F - Admire Granule  10 kg 

a.i./ha 

Rice Water  - - - 0 75 μg/l  Imidacloprid residues 

were found in water up 

to 35 days after 

application. 

Imidacloprid dissipated 

quickly in paddy water. 

Imidacloprid 

concentrations 

decreased to less than 1 

μg/l at 14 DAT and 

remained in this range 

of concentration until 

the end of the 
monitoring period. 
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6327 Field Imidacl

oprid  

F - Admire Granule  10 kg 

a.i./ha 

Rice Soil   - - - 25 260 ug/g Imidacloprid residues 

were found in soil up to 

35 days after 

application. 

Imidacloprid gradually 

dissipated in paddy soil 

in both the plots. The 

soil concentrations of 

imidacloprid was not 

significantly different 
between the two plots. 

6578 Field Imidacl

oprid  

F 1 Admire Granule  1  g in 

hole 

Egg Plant Soil   - - - 0.05 39.58 ug/kg 

dry 

weight 
soil 

Inside crop: Spring 

minimum 0.05µg/kg on 

day 6, maximum 

10.37µg/kg on day 69. 

Autumn minimum 

14.56µg/kg on day 6, 

maximum 39.58µg/kg 
on day 16. 

6578 Field Imidacl

oprid  

F 1 Admire Granule  1  g in 

hole 

Egg Plant Soil   - - - 0.01 4.53 ug/kg 

dry 

weight 
soil 

1m outside crop: Spring 

minimum 0.01µg/kg on 

day 6, maximum 

2.59µg/kg on day 69. 

Autumn minimum 

0.10µg/kg on day 2, 

maximum 4.53µg/kg on 
day 9. 

6578 Field Imidacl

oprid  

F 1 Admire Granule  1  g in 

hole 

Egg Plant Soil   - - - <0.01 0.24 ug/kg 

dry 

weight 
soil 

4m outside crop: Spring 

minimum <0.01µg/kg 

on days2, 6 and 27 

maximum 0.24µg/kg on 

day 69. Autumn all 
values <0.01µg/kg. 
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6636 Semi-

field 

Imidacl

oprid  

F 25 Iskra 

zolotaya 

- 0.4 kg 

a.i./ha 

- Soil   - - - 0.066 0.134 mg/kg  Imidacloprid was found 

in the upper 10 cm layer 

at days 12, 60, 70 and 

80 days in 

concentrations up to 2% 

of the dosage. 

6679 Field Imidacl

oprid  

F - Admire - 215  

g/ha 

Rice Soil   - - - 0 24 μg/kg  Initial concentrations of 

imidacloprid in water 

were 240µg/L at 2 h 

after transplanting of 

seedlings, but 

concentrations declined 

rapidly to 1.1 µg/L in a 

month. Afterward, 

residues were 

maintained at 0.75µg/L, 

in equilibrium with 

those in soil (13.9 µg/kg 

dry wt), until the end of 
the experiment. 

6679 Field Imidacl

oprid  

F - Admire - 215  

g/ha 

Rice Water  - - - 0.75 240 μg/l  Initial concentrations of 

imidacloprid in water 

were 240µg/L at 2 h 

after transplanting of 

seedlings, but 

concentrations declined 

rapidly to 1.1 µg/L in a 

month. Afterward, 

residues were 

maintained at 0.75µg/L, 

in equilibrium with 

those in soil (13.9 µg/kg 

dry wt), until the end of 
the experiment. 
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6696 Field Thiamet

hoxam 

F 10 Thiamet

hoxam 
10G 

Granular  0.15  g 

a.i./plant 

Coffee Leaves  - - - 0.02 0.17 mg/kg  Thiamethoxam 0.15 g 

a.i./plant. The range of 

residues found in the 

leaves from different 

parts of the plant at 30d 

was 0.08 -0.17 mg/kg 

with the highest residue 

in the lower leaves. At 

240d the residue was 

0.02mg/kg in all parts 

of the plant. The 

maximum mean residue 

recorded was 

0.17mg/kg both at 30d 

in the lower leaves and 

at150d in the upper 
leaves. 

6696 Field Thiamet

hoxam 

F 10 Thiamet

hoxam 
10G 

Granular  0.30  g 

a.i./plant 

Coffee Leaves  - - - 0.02 0.17 mg/kg  Thiamethoxam 0.30 g 

a.i./plant. The range of 

residues found in the 

leaves from different 

parts of the plant at 30d 

was 0.11 -0.16 mg/kg 

with the highest residue 

in the middle leaves. At 

240d the range was 

0.04-0.07 with the 

highest value in the top 

leaves. The maximum 

mean residue recorded 

was 0.23mg/kg at150d 
in the upper leaves. 
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6736 Field Imidacl

oprid  

F - Confido

r 70 WS 

Spray   480 g 

a.i./ha  

Twice 

the 

recom-

mended 

applicat-

ion rate 

Soil Soil   - - - 0.040

1 

0.3024 ppm  Imidacloprid was 

present in soil samples 

and followed first order 

kinetics. Initial deposits 

and half-life values of 

imidacloprid ranged 

between 2.01 and 2.06 

days irrespective of 
application rates. 

6736 Field Imidacl

oprid  

F - Confido

r 70 WS 

Spray   480 g 

a.i./ha  

Twice 

the 

applicat-
ion rate 

Soil Soil   - - - 0.038

4 

0.2889 ppm  Imidacloprid was 

present in soil samples 

and followed first order 

kinetics. Initial deposits 

and half-life values of 

imidacloprid ranged 

between 2.01 and 2.06 

days irrespective of 

application rates. 

6736 Field Imidacl

oprid  

F - Confido

r 70 WS 

Spray   480 g 

a.i./ha  

Twice 

the 

applicat-

ion rate 

Soil Soil   - - - 0.027

1 

0.3051 ppm  Imidacloprid was 

present in soil samples 

and followed first order 

kinetics. Initial deposits 

and half-life values of 

imidacloprid ranged 

between 2.01 and 2.06 

days irrespective of 
application rates. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

6736 Field Imidacl

oprid  

F - Confido

r 70 WS 

Spray   240 g 

a.i./ha  

Recom-

mended 

applicat-

ion rate 

Soil Soil   - - - 0.031

1 

0.1489 ppm  Imidacloprid was 

present in soil samples 

and followed first order 

kinetics. Initial deposits 

and half-life values of 

imidacloprid ranged 

between 2.01 and 2.06 

days irrespective of 
application rates. 

6736 Field Imidacl

oprid  

F - Confido

r 70 WS 

Spray   240 g 

a.i./ha  

Recom-

mended 

applicat-
ion rate 

Soil Soil   - - - 0.025

8 

0.1574 ppm  Imidacloprid was 

present in soil samples 

and followed first order 

kinetics. Initial deposits 

and half-life values of 

imidacloprid ranged 

between 2.01 and 2.06 

days irrespective of 

application rates. 

6736 Field Imidacl

oprid  

F - Confido

r 70 WS 

Spray   240 g 

a.i./ha  

Recom-

mended 

applicat-

ion rate 

Soil Soil   - - - 0.028

6 

0.1500 ppm  Imidacloprid was 

present in soil samples 

and followed first order 

kinetics. Initial deposits 

and half-life values of 

imidacloprid ranged 

between 2.01 and 2.06 

days irrespective of 
application rates. 

6825 Field Imidacl

oprid  

F - Confido

r 

Seed   

Seed 

dressing
s 

2.8 g 

a.i./ha 

Ground-

nut 

Soil   - - - 8.17 48.21 ng/g 

dry 

weight 
soil 

Imidacloprid residues 

were found in soil 

samples in all three 
years. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

416 

          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

6906 Field Imidacl

oprid  

F - Admire Spray   0.7 kg 

a.i./ha 

Wheat Soil   - - - 0.25 0.55 kg/Ha Soil concentration was 

0.55kg/ha at 2d after 

treatment and around 

025kg/ha between days 
114 and 390.  

6906 Field Imidacl

oprid  

F - Admire Spray   0.7 kg 

a.i./ha 

Wheat Run-off   - - - 0 0 µg/ 

dm3 

Drain water 

conentration was on 

average 5µg/dm3 

between days 149 and 

161 after treatment. 

6969 Field Imidacl

oprid  

F - Confido

r 

Seed    10  g a.i. 

seed 

Ground 

nut 

Soil   - - - 9.98 48.21 ng/g Values in 1997 at 0, 1, 

15, 30, 60, 90, and 120 

days after treatment 

were 48.21, 42.45, 

30.09, 23.18, 9.98, 

NDng/g respectively. 

Half life in soil was 
39.6d. 

6969 Field Imidacl

oprid  

F - Confido

r 

Seed    10  g a.i. 

seed 

Ground 

nut 

Soil   - - - 8.17 46.66 ng/g Values in 1998 at 0, 1, 

15, 30, 60, 90, and 120 

days after treatment 

were 46.66, 39.28, 

25.86, 17.01, 8.17, 

NDng/g respectively. 

Half life in soil was 

35.8ng/g. 

6969 Field Imidacl

oprid  

F - Confido

r 

Seed    10  g a.i. 

seed 

Ground 

nut 

Soil   - - - 10.91 40.66 ng/g Values in 1999 at 0, 1, 

15, 30, 60, 90, and 120 

days after treatment 

were 40.66, 33.69, 

27.15, 14.88, 10.91, 

NDng/g. Half life in soil 

was 47.4ng/g. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7001 Field Imidacl

oprid  

F - Gaucho 

350 FS 

Seed    - Corn Dust   - 0.032 - 0.022 0.054 mg/kg  Data are cobmined for 

both plots. 

7001 Field Imidacl

oprid  

F - Gaucho 

350 FS 

Seed    - Corn Dust   - 0.021 - 0.014 0.029 mg/kg  Data are cobmined for 

both plots. 

7037 Field Imidacl

oprid  

F - Admire 

2F 

Drip 

chimigat
ion 

30  ml  

Admire 

2F per 

100m 
row 

Musk-

melons 

Soil   - - - 42 507 ppb  Measured residues in 

the top c.76mm of soil 

on 25 June were 42, 58, 

92 and 265ppb. 

Measured residues in 

the top c.76mm of soil 

on 15 July were 166, 

189, 272 and 507ppb. 

7050 Field Imidacl

oprid  

F 0 Confido

r WG70 

Soil   280  mg 

a.i./cm 

trunk 

diameter

, 1 l 

spray/tre
e 

Horse 

chestnut 

(Aesculus 

hippocast-
anum) 

Leaves  - - - 0.05 0.3 ppm  After treatment in April 

2002 imidacloprid 

detected on upper and 

lower leaves, 

concentration 0.05 to 

0.15ppm. Autumn 

concentrations remained 

at 0.3 ppm in 2001 and 

2002 with slight 

fluctuations over the 

winter months. Only in 

2001 was a drop 

detectable (to about 0.1 

ppm). 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7055 Field Imidacl

oprid  

F 70 Admire Powder 

wettable 

poweder 

applied 

using a 

tractor-

mounted 

boom 
sprayer 

0.7 kg 

a.i./ha 

Wheat Soil   - 0.55 - - - kg/ha Highest concentrations 

of imidacloprid were 

found in the top 5-10cm 

soil until the field was 

ploughed in December. 

Ploughing resulted in a 

more even distribution 

of imidacloprid. 80% of 

the application had 

reached the soil by 

direct deposition at 

spraying and by run off. 

7055 Field Imidacl

oprid  

F 70 Admire Powder 

wettable 

poweder 

applied 

using a 

tractor-

mounted 

boom 
sprayer 

0.7 kg 

a.i./ha 

Wheat Water  - 5 - - - µg/ 

dm3 

This highest 

concentration of 

imidacloprid appeared 

in the first discharch 

between days 248 and 

258 after high rainfall. 

Concentrations fell 

rapidly after this date 
and remained low. 

7067 Field Imidacl

oprid  

Not 

report

ed 

- Not 

reported 

Spray  

Mini-

dispense

r spray 
sprinkler 

Not 

stated 

Peach 

orchard 

Water  0.05 - - - - μg/l  Residues of 

imidacloprid were 

found in very low 

concentrations in water 
run-off. 

7084 Green

house 

Imidacl

oprid  

F - Confido

r 

Spray   0.14 kg 

a.i./ha 

Climbing 

beans 

(Paseolus 

vulgaris) 

Soil   - - appro

x.0 

0 1.2 mg/kg  Imidacloprid was found 

in highest 

concentrations in sand 

layer. Imidacloprid was 

found in all soil layers 

within 28 days which 

indicates the potential 
for leaching. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7084 Green

house 

Imidacl

oprid  

F - Confido

r 

Spray   0.14 kg 

a.i./ha 

Climbing 

beans 

(Paseolus 

vulgaris) 

Soil   - - appro

x. 

0.1 0.4 mg/kg  Imidacloprid was found 

in highest 

concentrations in sand 

layer. Imidacloprid was 

found in all soil layers 

within 28 days which 

indicates the potential 

for leaching. 

7084 Green

house 

Imidacl

oprid  

F - Confido

r 

Spray   0.14 kg 

a.i./ha 

Climbing 

beans 

(Paseolus 
vulgaris) 

Soil   - - appro

x. 

0 0.25 mg/kg  Imidacloprid was found 

in highest 

concentrations in sand 

layer. Imidacloprid was 

found in all soil layers 

within 28 days which 

indicates the potential 
for leaching. 

7084 Green

house 

Imidacl

oprid  

F - Confido

r 

Spray   0.14 kg 

a.i./ha 

Climbing 

beans 

(Paseolus 

vulgaris) 

Soil   - - appro

x. 

0 1.0 mg/kg  Imidacloprid was found 

in highest 

concentrations in sand 

layer. Imidacloprid was 

found in all soil layers 

within 28 days which 

indicates the potential 

for leaching. 

7103 Field Imidacl

oprid  

F - Merit 

75WP 

Spray   360g 

a.s. / Ha 
g a.i./ha 

Turf grass Run-off   - - - - 0.21 mg/l  Maximum values was at 

24h after application. 

Mean residues at 24, 48, 

96 and 192h were 0.19, 

0.07, 0.05 and 0.03mg/l 

respectively. 
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          Concentration  

Ref 

ID 
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Pesti-

cide 

name  
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a.i. 

Form-

ulation 
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cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7103 Field Imidacl

oprid  

F - Merit 

0.5G 

Granule 

Brodcast 
by hand 

360g 

a.s. / Ha 
g a.i./ha 

Turf grass Run-off   - - - - 0.49 mg/l  Maximum values was at 

24h after application. 

Mean residues at 24, 48, 

96 and 192h were 0.43, 

0.09, 0.07 and 0.06mg/l 

respectively. 

7132 Field Imidacl

oprid  

F 70 Admire Spray   0.7 kg 

a.i./ha 

Wheat Soil   - - - 0.24 0.55 kg/ha Imidacloprid residues 

were found in soil of a 

wheat field up to 380 

days after application. 

7132 Field Imidacl

oprid  

F 70 Admire Spray   0.7 kg 

a.i./ha 

Wheat Water  - - - 0.05 6.4 µg/ 

dm3 

Imidacloprid residues 

were found in water 

samples from a wheat 

field until 340 days 

after imidacloprid 

application. 

7148 Field Imidacl

oprid  

F - Confido

r 200 
SL 

Liquid  0.1  % 

a.i. at 

1.5 L/45 
cm2 

Not stated Soil   - - - 0.02 0.06 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 

years after application. 

7148 Field Imidacl

oprid  

F - Confido

r 200 
SL 

Liquid  0.125  

% a.i. at 

1.5 L/45 
cm2 

Not stated Soil   - - - 0.02 0.08 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 

years after application. 
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Matrix  Value Mean Med-

ian 
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7148 Field Imidacl

oprid  

F - Premise 

350 SC 

 

Suspensi

on 

concentr
ate 

0.1  % 

a.i. at 

1.5 L/45 

cm2 

Not stated Soil   - - - 0.02 0.07 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 

years after application. 

7148 Field Imidacl

oprid  

F - Premise 

350 SC 

 

Suspensi

on 

concentr
ate 

0.125  

% a.i. at 

1.5 L/45 

cm2 

Not stated Soil   - - - 0.02 0.08 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 
years after application. 

7148 Field Imidacl

oprid  

F - Confido

r 200 
SL 

Liquid  0.1  % 

a.i. at 

1.5 L/45 

cm2 

Not stated Soil   - - - 0.18 0.26 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 
years after application. 

7148 Field Imidacl

oprid  

F - Confido

r 200 
SL 

Liquid  0.125  

% a.i. at 

1.5 L/45 

cm2 

Not stated Soil   - - - 0.20 0.47 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 
years after application. 

7148 Field Imidacl

oprid  

F - Premise 

350 SC 

Suspen-

sion 

concen-

trate 

0.1  % 

a.i. at 

1.5 L/45 

cm2 

Not stated Soil   - - - 0.26 0.36 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 
years after application. 
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Min. Max. Unit Results 

7148 Field Imidacl

oprid  

F - Premise 

350 SC 

Suspen-

sion 

concen-

trate 

0.125  

% a.i. at 

1.5 L/45 

cm2 

Not stated Soil   - - - 0.37 0.68 µg/g Residues of 

imidacloprid were 

detected in the surface 

layers of soil up to 30 

cm depth up to 2.75 

years after application. 

7202 Green

house 

Imidacl

oprid  

F - Admire 

2F 

Soil  

Soil 
drench 

2.17  µl 

per plant 

Tomato Leaves  approx. 1.2 - - - ppm  Increased Admire soil 

drench concentration 

increased the amount of 

Admire in the leaf 
tissues of tomato plant. 

7202 Green

house 

Imidacl

oprid  

F - Admire 

2F 

Soil  

Soil 
drench 

3.26  µl 

per plant 

Tomato Leaves  approx. 2.3 - - - ppm  Increased Admire soil 

drench concentration 

increased the amount of 

Admire in the leaf 

tissues of tomato plant. 

7202 Green

house 

Imidacl

oprid  

F - Admire 

2F 

Soil  

Soil 
drench 

4.35  µl 

per plant 

Tomato Leaves  approx. 1.8 - - - ppm  Increased Admire soil 

drench concentration 

increased the amount of 

Admire in the leaf 
tissues of tomato plant. 

7202 Green

house 

Imidacl

oprid  

F - Admire 

2F 

Soil  

Soil 

drench 

8.69  µl 

per plant 

Tomato Leaves  approx. 4.0 - - - ppm  Increased Admire soil 

drench concentration 

increased the amount of 

Admire in the leaf 
tissues of tomato plant. 

7202 Green

house 

Imidacl

oprid  

F - Admire 

2F 

Soil  

Soil 

drench 

17.39  

µl per 

plant 

Tomato Leaves  approx. 9.8 - - - ppm  Increased Admire soil 

drench concentration 

increased the amount of 

Admire in the leaf 
tissues of tomato plant. 
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7230 Lab Thiamet

hoxam 

F - Thiamet

hoxam 
WS 350 

Seed   

Seed 
dressing 

- Oil-seed 

rape 

 

Cotyled-

ons and 

leaves 

- - appro

x.0 

0.05 11 ppm  Dry soil conditions did 

not impair uptake of 

thiamethoxam. In dry 

conditions, 

thiamethoxam was 

more intensively taken 

into the rape cotyledons 

probably as a result of 

limited release of 

compound from the 
seeds. 

7230 Lab Thiamet

hoxam 

F - Thiamet

hoxam 

WS 351 

Seed   

Seed 

dressing 

- Oil-seed 

rape 

Winter 

rape 

(Brassica 
napus) 

Hypo-

cotyl, 

leaves 

and 

coteledo
ns 

- - appro

x. 

0.1 4.6 ppm  Temperature did not 

significantly influence 

the concentration of 

thiamethoxam in the 

cotyledons, but did 

influence the 

concentration in 
hypocotyl and leaves. 

7230 Lab Thiamet

hoxam 

F - Thiamet

hoxam 
WS 352 

Seed   

Seed 
dressing 

- Oil-seed 

rape 

Summer 

rape 

(Brassica 

campestris
) 

Hypo-

cotyl, 

leaves 

and 

coteledo
ns 

- - appro

x. 

0.05 2.3 ppm  Temperature did not 

significantly influence 

the concentration of 

thiamethoxam in the 

cotyledons, but did 

influence the 

concentration in 
hypocotyl and leaves. 
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7230 Lab Thiamet

hoxam 

F - Thiamet

hoxam 
WS 70 

Seed   

Seed 
dressing 

- Maize Pericarp

, 

embryo, 

endo-

sperm, 

coleopt-

ile, 

roots, 
leaves 

- - appro

x. 

2.6 100 ppm  High concentrations of 

thiamethoxam was 

detected in all seed 

compartments. 

7230 Lab Thiamet

hoxam 

F - Thiamet

hoxam 
WS 71 

Seed   

Seed 
dressing 

- Cotton Cotyled

ons and 
leaves 

- - appro

x. 

0.1 2.9 ppm  Thiamethoxam was 

readily taken up into the 

cotton cotyledons 

leading to high 

concentrations. 

7245 Lab Imidacl

oprid 8 

neonicot

inoids 

screened 

for 

F -  Field 

samples 

 - Honey  - - - 0.1 1.3 ng/g Residues detected in 

hive samples  and shop 

samples bought in 
Boston USA, and Israel 

7245 Lab Clothian

idin 

F -  Field 

samples 

 - Honey  - - - 0.1 0.5 ng/g Residues detected in 

hive samples and shop 

samples bought in and 
Israel 

7245 Lab Thiamet

hoxam 

F -  Field 

samples 

 - Honey  0.4 - - - - ng/g Residues detected in 

organic shop bought 
sample from USA 

7245 Lab Imidacl

oprid  

F -  Field 

samples 

 - Pollen 

MA, 

USA 

- - - 0.4 2.3 ng/g Residues detected in 

hive samples  and shop 

samples bought in 

Central Massachusetts, 
USA. 
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          Concentration  
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ID 

Study 

type 

Pesti-
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Grade % 
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Form-
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Appli-

cation 
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7245 Lab Imidacl

oprid  

F -  Field 

samples 

 - Pollen 

NZ 

- - - 0.2 1.2 ng/g Residues detected in 

hive samples from NZ. 

7245 Lab Clothian

idin 

F -  Field 

samples 

 - Pollen 

NZ 

- - - 0.2 1.9 ng/g Residues detected in 

hive samples from NZ. 

7246 Field Imidacl

oprid  

- - - - - - Soil  

Centre 
samples 

- - - <0.00

9 

10.7 μg/kg  The results demonstrate 

that detectable levels of 

neonicotinoids are 

present in soil for a 

considerable time after 

use in UK conditions. In 

every case, the total 

levels of neonicotinoids 

that were found in soil 

from field edges were 

lower than the levels in 

the centre of fields. 

7246 Field Imidacl

oprid  

- - - - - - Soil  

Edge 
samples 

- - - <0.00

9 

6.87 μg/kg  The results demonstrate 

that detectable levels of 

neonicotinoids are 

present in soil for a 

considerable time after 

use in UK conditions. In 

every case, the total 

levels of neonicotinoids 

that were found in soil 

from field edges were 

lower than the levels in 
the centre of fields. 
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          Concentration  
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ID 
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Pesti-
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Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7246 Field Clothian

idin 

- - - - - - Soil  

Centre 
samples 

- - - 0.02 13.6 μg/kg  The results demonstrate 

that detectable levels of 

neonicotinoids are 

present in soil for a 

considerable time after 

use in UK conditions. In 

every case, the total 

levels of neonicotinoids 

that were found in soil 

from field edges were 

lower than the levels in 

the centre of fields. 

7246 Field Clothian

idin 

- - - - - - Soil  

Edge 
samples 

- - - <0.02 4.14 μg/kg  The results demonstrate 

that detectable levels of 

neonicotinoids are 

present in soil for a 

considerable time after 

use in UK conditions. In 

every case, the total 

levels of neonicotinoids 

that were found in soil 

from field edges were 

lower than the levels in 
the centre of fields. 
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ID 
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Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 
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ian 

Min. Max. Unit Results 

7246 Field Thiamet

hoxam 

- - - - - - Soil  

Centre 
samples 

- - - 0.51 16.4 μg/kg  The results demonstrate 

that detectable levels of 

neonicotinoids are 

present in soil for a 

considerable time after 

use in UK conditions. In 

every case, the total 

levels of neonicotinoids 

that were found in soil 

from field edges were 

lower than the levels in 

the centre of fields. 

7246 Field Thiamet

hoxam 

- - - - - - Soil  

Edge 
samples 

- - - 0.09 7.14 μg/kg  The results demonstrate 

that detectable levels of 

neonicotinoids are 

present in soil for a 

considerable time after 

use in UK conditions. In 

every case, the total 

levels of neonicotinoids 

that were found in soil 

from field edges were 

lower than the levels in 
the centre of fields. 

7533  Imidacl

oprid  

F - Gaucho 

WS 

Seed    0.005  g 

a.i./m2 

Pacelia 

tanaceti-
folia 

 Honey 

sac load 

and bee 

bread 

3<x<10 - - - - ppb  Analysis of the contents 

of 40 pooled honey sacs 

showed that Phacelia 

plants excrete traces of 

imidacloprid 

(3<x<10ppb) and 

imidacloprid was also 

detected in the bee 

bread (3<x<10ppb). 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7736 Field Imidacl

oprid  

F - Imidago

ld 17.8 
SL 

- 80 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.02 0.52 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid 

metaboli

te 

Imidacl

oprid-

nitrosim

ine 

F - Imidago

ld 17.8 
SL 

- 40 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.31 1.84 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid 

metaboli

te 

Imidacl

oprid-
olefin 

F - Imidago

ld 17.8 
SL 

- 40 g 

a.i./ha 

Sugar 

cane 

Soil   - - - BDL BDL mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 

days. 
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crop 

Matrix  Value Mean Med-
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Min. Max. Unit Results 

7736 Field Imidacl

oprid 

metaboli

te 

Imidacl

oprid-
urea 

F - Imidago

ld 17.8 
SL 

- 40 g 

a.i./ha 

Sugar 

cane 

Soil   - - - BDL BDL mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid 

metaboli

te  

5-

hydroxy 

imidaclo
prid 

F - Imidago

ld 17.8 
SL 

- 40 g 

a.i./ha 

Sugar 

cane 

Soil   - - - BDL BDL mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid 

metaboli

te  

6-

chloroni

cotinic 
acid 

F - Imidago

ld 17.8 
SL 

- 40 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.08 1.89 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 

days. 
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ID 
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type 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7736 Field Imidacl

oprid 

metaboli

te 

Imidacl

oprid-

nitrosim

ine 

F - Imidago

ld 17.8 
SL 

- 80 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.11 2.28 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid  

F - Imidago

ld 17.8 
SL 

- 40 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.01 3.54 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid 

metaboli

te 

Imidacl

oprid-
olefin 

F - Imidago

ld 17.8 
SL 

- 80 g 

a.i./ha 

Sugar 

cane 

Soil   - - - BDL BDL mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 

days. 
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Min. Max. Unit Results 

7736 Field Imidacl

oprid 

metaboli

te 

Imidacl

oprid-
urea 

F - Imidago

ld 17.8 
SL 

- 80 g 

a.i./ha 

Sugar 

cane 

Soil   - - - BDL BDL mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid 

metaboli

te  

6-

chloroni

cotinic 
acid 

F - Imidago

ld 17.8 
SL 

- 80 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.78 1.88 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid 

metaboli

te  

5-

hydroxy 

imidaclo
prid 

F - Imidago

ld 17.8 
SL 

- 80 g 

a.i./ha 

Sugar 

cane 

Soil   - - - BDL BDL mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 

days. 
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7736 Field Imidacl

oprid 

metaboli

te 

Imidacl

oprid-
NTG  

F - Imidago

ld 17.8 
SL 

- 80 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.02 0.12 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 

7736 Field Imidacl

oprid  

F - Imidago

ld 17.8 
SL 

- 40 g 

a.i./ha 

Sugar 

cane 

Soil   - - - 0.01 0.04 mg/kg  After application of 

imidacloprid at 20 g 

a.i./ha, total residues of 

imidacloprid and its 

metabolites were found 

to be 4.29 mg/kg in soil 

collected after 7 days. 

These residues declined 

to 0.41 mg/kg after 60 
days. 
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ian 

Min. Max. Unit Results 

7745 Field Imidacl

oprid  

F - Admire 

Pro and 
Gaucho 

Spray  4 

Appli-

cation 

methods 

261 g 

a.i./ha 

Potato Leaves  - 6.2 - 0.5 106.6 mg/kg  Imidacloprid and 

thiamethoxam 

concentrations 

associated with all 

application methods 

declined sharply during 

the first 50 days after 

planting, with the 

exception of the side 

dress treatment,which 

did not have a 

pronounced peak in 

2010. Residues of both 

insecticides declined 

sharply between 36 and 

50 days after planting in 

2010 and between 43 
and 50 days in 2011. 
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ID 
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Matrix  Value Mean Med-
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Min. Max. Unit Results 

7745 Field Imidacl

oprid  

F - Admire 

Pro and 
Gaucho 

Spray  4 

Appli-

cation 

methods 

261 g 

a.i./ha 

Potato Leaves  - 9.1 - 0.4 95.3 mg/kg Imidacloprid and 

thiamethoxam 

concentrations 

associated with all 

application methods 

declined sharply during 

the first 50 days after 

planting, with the 

exception of the side 

dress treatment,which 

did not have a 

pronounced peak in 

2010. Residues of both 

insecticides declined 

sharply between 36 and 

50 days after planting in 

2010 and between 43 
and 50 days in 2011. 
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7745 Field Thiamet

hoxam 

F - Platinu

m 755G 

and 

Cruiser 
5FS 

Spray  4 

Appli-

cation 

methods 

140 g 

a.i./ha 

Potato Leaves  - 1.4 - 0.1 13.3 mg/kg  Imidacloprid and 

thiamethoxam 

concentrations 

associated with all 

application methods 

declined sharply during 

the first 50 days after 

planting, with the 

exception of the side 

dress treatment,which 

did not have a 

pronounced peak in 

2010. Residues of both 

insecticides declined 

sharply between 36 and 

50 days after planting in 

2010 and between 43 
and 50 days in 2011. 
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7745 Field Thiamet

hoxam 

F - Platinu

m 755G 

and 

Cruiser 
5FS 

Spray  4 

Appli-

cation 

methods 

140 g 

a.i./ha 

Potato Leaves  - 1.4 - 0.1 21.3 mg/kg Imidacloprid and 

thiamethoxam 

concentrations 

associated with all 

application methods 

declined sharply during 

the first 50 days after 

planting, with the 

exception of the side 

dress treatment,which 

did not have a 

pronounced peak in 

2010. Residues of both 

insecticides declined 

sharply between 36 and 

50 days after planting in 

2010 and between 43 
and 50 days in 2011. 

7751 Lab Imidacl

oprid  

F 21 Solomo

n 300 
OD 

Foliar  42 g 

a.i./ha 

Chickpea Chick-

pea pods 

- - - 0.03 0.29 mg/kg  Initial deposits of 

imidacloprid on 

chickpea pods were 

0.29 and 0.49 mg/kg 

respectively following 

applications at 7 days 
interval. 

7751 Lab Imidacl

oprid  

F 21 Solomo

n 300 

OD 

Foliar  84 g 

a.i./ha 

Chickpea Chick-

pea pods 

- - - 0.02 0.49 mg/kg  Initial deposits of 

imidacloprid on 

chickpea pods were 

0.29 and 0.49 mg/kg 

respectively following 

applications at 7 days 
interval. 
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7751 Lab Imidacl

oprid  

F 21 Solomo

n 300 
OD 

Foliar  42 g 

a.i./ha 

Chickpea Leaves  - - - 0.04 0.92 mg/kg  Initial deposits of 

imidacloprid on leaves 

were 0.92 and 1.33 

mg/kg respectively 

following applications 

at 7 days interval. 

7751 Lab Imidacl

oprid  

F 21 Solomo

n 300 
OD 

Foliar  84 g 

a.i./ha 

Chickpea Leaves  - - - 0.01 1.33 mg/kg  Initial deposits of 

imidacloprid on leaves 

were 0.92 and 1.33 

mg/kg respectively 

following applications 
at 7 days interval. 

7779 Field Clothian

idin 

F 50 Clothian

idin 

WDG 

50 

 Soil 

Drench 

50 g 

a.i./ha 

Sugar 

Cane 

Soil   - - - 0.015 0.443 µg/g Mean residues at 0, 3, 

10, 30, 60 1nd 90 days 

after treatment were 

0.443, 0.268,  0.184,  

0.071, 0.031 and <0.01 

(LOD) µg/kg 

respectively. Half-life in 

soil 17.2d. 

7779 Field Clothian

idin 

F 50 Clothian

idin 

WDG 
50 

 Soil 

Drench 

100 g 

a.i./ha 

Sugar 

Cane 

Soil   - - - 0.032 0.879 µg/g Mean residues at 0, 3, 

10, 30, 60 1nd 90 days 

after treatment were 

0.879, 0.514, 0.336, 

0.131, 0.063 and 

0.014µg/kg. Half-life in 
soil 17.4d. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7788  Imidacl

oprid  

- - - - - - Water  - - 0.05 - <RL μg/l  Maximum residues 

detected in the dry 

season and storm 

seasons were 0.16 and 

0.67µg/L. Median 

values were 0.05µg/L 

and < reporting limit 

(RL) respectively. 

7788  Imidacl

oprid  

- - - - - - Water  - - <RL - <RL μg/l  Maximum residues 

detected in the dry 

season and storm 

seasons were 0.16 and 

0.67µg/L. Median 

values were 0.05µg/L 

and < reporting limit 
(RL) respectively. 

7822 Field Imidacl

oprid  

F - Admire  Trunk 

injection 

1.8  g 

a.i./tree 

Avocado 

tree trunks 

Leaves  - - - - 46 ng/ 

cm2 

The rate of imidacloprid 

uptake following trunk 

injection at 0.6 and 1.8 

g AI/ tree was slow and 

at the 1.8 g treatment 

rate the peak residues 

did not occur until 16 

weeks after injection. 

Residues of 46 ng 

imidacloprid/cm2 of leaf 

tissue were recorded in 

mature leaves at week 

6. At week 8, when 

spring-flush leaves were 

tested, residues were 26 

ng/cm2 of leaf tissue, 

peaking at 66ng/cm2 by 
16 weeks. 
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Ref 

ID 
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Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7822 Field Imidacl

oprid  

F - Admire  Trunk 

injection 

1.8 g 

a.i./tree 

Avocado 

tree trunks 

Leaves  - - - 26 66 ng/ 

cm2 

The rate of imidacloprid 

uptake following trunk 

injection at 0.6 and 1.8 

g AI/ tree was slow and 

at the 1.8 g treatment 

rate the peak residues 

did not occur until 16 

weeks after injection. 

Residues of 46 ng 

imidacloprid/cm2 of leaf 

tissue were recorded in 

mature leaves at week 

6. At week 8, when 

spring-flush leaves were 

tested, residues were 26 

ng/cm2 of leaf tissue, 

peaking at 66ng/cm2 by 

16 weeks. Residues at 

0.6 g AI/tree were lower 

(graphical data). 

7916 Field Imidacl

oprid  

- - - - - - Water  - - - 0.67 3.65 μg/l  Minimum value 

(mean±SEM) reported 

for 'Low anthropic 

activity' 

(0.67±0.11µg/L) and 

maximum in areas of 

'High antropic activity' 
(3.65±0.81µg/L).  
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Pesti-
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

7918 Field Thiamet

hoxam 

F - Actara 

350g/kg 
WG 

Foliar  140 g 

a.i./ha 

Tomato Soil   - - - 0.032 0.115 µg/g At the normal dose 

initial residue in soil 

was 0.115µg/g (SD 

0.005). By 15 weeks 

this had declined to 

0.032µg/g (SD 0.001) 

and by 20 weeks was 

below detectable limits. 

Half life in soil was 
9.3d. 

7918 Field Thiamet

hoxam 

F - Actara 

350g/kg 
WG 

Foliar  280 g 

a.i./ha 

Tomato Soil   - - - 0.037 0.146 µg/g At the double dose 

initial residue in soil 

was 0.146µg/g (SD 

0.007). By 15 weeks 

this had declined to 

0.037µg/g (SD 0.003) 

and by 20 weeks was 

below detectable limits. 

Half life in soil was 
8.9d. 

7926 Field Imidacl

oprid  

F 10 Imicide Trunk  0.17  g 

a.i. per 

inch 

diameter 

Erythrina 

sandwic-

ensis (wili 

wili tree) 

 Plant 

material 

- 1.7 - - - µg/g Mean values at 12 

months repported with 

time points available in 

graph. Maximum 

resides detected in 

IMA-jet treatment with 

mean at 12 months of 

46µg/g and a maximum 
at 15 weeks of 375µg/g, 
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ID 
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ian 
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7926 Field Imidacl

oprid  

F 5 Pointer  Trunk 0.03  g 

a.i. per 

inch 

diameter 

Erythrina 

sandwic-

ensis (wili 

wili tree) 

 Plant 

material 

- 0.8 - - - µg/g Mean values at 12 

months repported with 

time points available in 

graph. Maximum 

resides detected in 

IMA-jet treatment with 

mean at 12 months of 

46µg/g and a maximum 
at 15 weeks of 375µg/g, 

7926 Field Imidacl

oprid  

F 5 IMA-jet  Trunk 0.43  g 

a.i. per 

inch 
diameter 

Erythrina 

sandwic-

ensis (wili 
wili tree) 

 Plant 

material 

 46 - - 375 µg/g Mean values at 12 

months reported with 

time points available in 

graph. Maximum 

resides detected in 

IMA-jet treatment with 

mean at 12 months of 

46µg/g and a maximum 

at 15 weeks of 375µg/g, 

7926 Field Imidacl

oprid  

F 17.1 Merit 

200SL 

 Trunk 0.94  g 

a.i. per 

inch 
diameter 

Erythrina 

sandwic-

ensis (wili 
wili tree) 

 Plant 

material 

- 28 - - - µg/g Mean values at 12 

months reported with 

time points available in 

graph. Maximum 

resides detected in 

IMA-jet treatment with 

mean at 12 months of 

46µg/g and a maximum 
at 15 weeks of 375µg/g, 
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ID 
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ian 

Min. Max. Unit Results 

7926 Field Imidacl

oprid  

F 21.4 Merit 

2F 

Soil  

Soil 
Drench 

1.44  g 

a.i. per 

inch 

diameter 

Erythrina 

sandwic-

ensis (wili 

wili tree) 

 Plant 

material 

- <0.50 - - - µg/g Mean values at 12 

months reported with 

time points available in 

graph. Maximum 

resides detected in 

IMA-jet treatment with 

mean at 12 months of 

46µg/g and a maximum 
at 15 weeks of 375µg/g, 

7997 Field Imidacl

oprid  

F - Merit 75 

WP 

insectici

de or 

Bayer 

Advanc

ed 

Garden 

Tree 

and 

Shrub 

Insect 

Control 

 Soil or 

trunk 
injection 

1  g a.i. 

in 60 ml 

of water 

per 2.5-

cm 

diameter 

at breast 

height 

(dbh). 

Hemlock  Needles - - - 6.9 220 ppb  Mean residues in 

needles (n=12) 

measured in August 

2003 following soil 

injection ranged from 

31 to 52ppb. Mean 

residues in needles 

following trunk 

injection ranged from 

6.9 to 220ppb. Mean 

residues in needles from 

untreated check was 

8.1ppb. Residues in sap 
and twigs also reported. 
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crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

8001 Field Imidacl

oprid  

F 0.05 Premise 

FT, 
0.05% 

Soil   4.07  L 

of F/m2 

- Soil   - - - 2.8 60.4 ppm  Mean residue in soil 

samples taken at 1 day 

after application were 

60.4 ppm (±5.7 SEM) in 

the 0-2.5cm depth 

samples and 2.8ppm 

(±0.8 SEM) in the 2.6-

7.6cm depth. Further 

samples were taken at 3, 

6, 9, 12 and 48 months 

after application but as 

the soil was under a 
concrete slab. 

8010 Field Imidacl

oprid  

Not 

report
ed 

20.6 Confido

r 

Spray   5.5  

mg/m-2 

Tobacco Soil   - - - appro

x. 

103 μg/kg  Maximum residue in 

untilled plots at second 

application (estimated 

from graph).There was 

a gradual drop in 

residual concentrations 

of imidacloprid over 

time in the top soil 

layer. Residues were 

found up to 109 days 

after the first treatment 
in all plots. 
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8010 Field Imidacl

oprid  

Not 

report
ed 

20.6 Confido

r 

Spray   5.5  

mg/m2 

Tobacco Soil   - - - appro

x. 

86 μg/kg  Maximum residue in 

tobacco filled plots at 

second application 

(estimated from 

graph)There was a 

gradual drop in residual 

concentrations of 

imidacloprid over time 

in the top soil layer. 

Residues were found up 

to 109 days after the 

first treatment in all 
plots. 

8010 Field Imidacl

oprid  

Not 

report
ed 

20.6 Confido

r 

Spray   5.5  

mg/m2 

tobacco Water  - - - 0.03 7.61 μg/l  Maximum resdiues at 

day 1 untilled plots with 

largest slope (10%). 

Residues of 

imidacloprid were 

detected in the water 

samples that were 

collected in the 

collectors at each 

experimental plot after 

runoff events that were 

mainly due to irrigation 

water. 
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8010 Field Imidacl

oprid  

Not 

report
ed 

20.6 Confido

r 

Spray   5.5  

mg/m2 

tobacco Water  - - - 0.05 11.98 μg/l  Maximum resdiues at 

day 1 in tobacco filled 

plots with largest slope 

(10%). Residues of 

imidacloprid were 

detected in the water 

samples that were 

collected in the 

collectors at each 

experimental plot after 

runoff events that were 

mainly due to irrigation 
water. 

8045 Field Imidacl

oprid  

F - Confido

r 200 
SL 

Spray  

hand 
sprayer 

20 and 

40 g 
a.i./ha 

Cabbage 

var. 

Golden 
acre 

 heads - - - - 0.243 µg/g Average residues (ug/g) 

for recommended 

dosage (20 g ai/ha) in 

cabbage at day 0: 0.023 

(2000) and 0.147 

(2001); day 2: 0.019 

(2000) and 0.076 

(2001); imidacloprid 

not detectable at day 5 

and 10 in 2000 and 

2001. Average residues 

for double dose (40 g 

ai/ha) at day 0: 0.067 

(2000) and 0.243 

(2001); day 2: 0.044 

(2000) and 0.182 

(2001); day 5: 0.025 

(2000) and 0.033 

(2001); not detectable 
on day 10. 
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8045 Field Imidacl

oprid  

F - Confido

r 200 
SL 

Spray  

hand 
sprayer 

20 and 

40 g 
a.i./ha 

Cauliflo-

wer 

leaves  - - - - 0.69 µg/g Residues in leaves in 

year 2000 at 20 g ai/ha: 

at days 0, 2, 5, 7, 15 

residues (µg/g) were 

0.23, 0.08, ND, ND, 

ND and at 40 g ai/ha 

were 0.56, 0.2, 0,08, 

0,02, ND. For year 2001 

at 20 g ai/ha residues at 

days 0, 2, 5, 10 were 

0.27, 0.06, 0.02, ND 

and at 40 g ai/ha were: 

0.69, 0.32, 0.03, ND 

(ND = < 0.02 ug/g, not 

detectable). Half live of 

imidacloprid in 

cauliflower were 0.6 - 

1.5 days and residues 

dissipated with time at 

54-78% dissipation rate. 

8075 Field Imidacl

oprid  

F - Confido

r 

Spray   20 and 

40 g 
a.i./ha 

Mustard 

(Brassica 
juncea) 

leaves  - - - 0.12 3.45 mg/kg Residues of 1.45mg/kg 

(20g a.i./ha) and 

3.45mg/kg (40g a.i./ha) 

imidacloprid were 

observed in 0 day 

samples collected 1h 

after application. At 16 

days residues had fallen 

to 0.12 and 0.32mg/kg. 

Half life was 4.2-5 days 

and residues were 

below detectable limit 

(0.05 mg/kg) in seed 
samples at harvest time. 
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8081 Field Imidacl

oprid  

F 70 Admire Liquid  0.7 kg 

a.i./ha 

Wheat  

chopped 

Soil   - - - 0.25 0.55 kg/ha Average recorded aeric 

mass of imidacloprid in 

soil (0-1.2m) 2 days 

after application was 

0.55 +/- 0.09 kg/ha 

(79% of applied 
amount). 

8081 Field Imidacl
oprid  

F 70 Admire Liquid  0.7 kg 
a.i./ha 

Wheat  
chopped 

Water  - - - 1 5 µg/ 
dm3 

Between May and 

September a decline of 

> 50% is observed. 

Imidacloprid in drain on 
average ~1 to 5 µg/dm3. 

8086 Field Imidacl

oprid  

F 70 Gaucho Seed   

Seed 

treatmen

t 

5 g 

a.i./ha 

Mustard 

(Brassica 

campest-

ris) 

Leaves  - - - 0.18 3.16 mg/kg  High concentrations of 

imidacloprid were 

found in brassica leaves 

especially at the initial 

young stage of plant 

growth. The residues 

declined with time and 

reached a level of 0.71 

mg/kg after 68 days of 
sowing. 

8086 Field Imidacl

oprid  

F 70 Gaucho Seed   

Seed 

treatmen

t 

10 g 

a.i./ha 

Mustard 

(Brassica 

campest-

ris) 

Leaves  - - - 0.09 5.39 mg/kg  High concentrations of 

imidacloprid were 

found in brassica leaves 

especially at the initial 

young stage of plant 

growth. The residues 

declined with time and 

reached a level of 1.13 

mg/kg after 68 days of 
sowing. 
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8086 Field Imidacl

oprid  

F 70 Gaucho Spray   20 g 

a.i./ha 

Mustard 

(Brassica 

campest-

ris) 

Leaves  - - - 0.47 1.67 mg/kg  The initial 

concentration of 

imidacloprid on leaves 

declines rapidly within 

the first day and by 15 

days had become non-
detectable. 

8086 Field Imidacl
oprid  

F 70 Gaucho Spray   40 g 
a.i./ha 

Mustard 

(Brassica 

campest-
ris) 

Leaves  - - - 0.17 2.89 mg/kg  The initial 

concentration of 

imidacloprid on leaves 

declines rapidly within 

the first day and by 15 

days had become non-

detectable. 

8086 Field Imidacl

oprid  

F 70 Gaucho Spray   5-40 g 

a.i./ha 

Mustard 

(Brassica 

campest-
ris) 

Seeds   - - - <LOD <LOD mg/kg  The terminal residues of 

imidacloprid in grains 

collected at harvest 

were below the 

detectable limits from 

seeds as well as foliar 

application. This 

showed no 

accumulation of 

imidacloprid in grains 
and oil. 

8086 Field Imidacl

oprid  

F 70 Gaucho Spray   5-40 g 

a.i./ha 

Mustard 

(Brassica 

campest-
ris) 

Soil   - - - <LOD <LOD mg/kg  Imidacloprid residues 

were non-detectable in 

0-10 and 10-20 cm soil 

layers collected from 

plots post harvest. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

8105 Field Imidacl

oprid  

F - Confido

r 

Spray   20 g 

a.i./ha 

Mustard Leaves - - - 0.12 1.45 µg/g  Maximum mean residue 

at day 0 and minimum 

at day 16. Residues not 

detected in seeeds at 
harvest 

8105 Field Imidacl

oprid  

F - Confido

r 

Spray   40 g 

a.i./ha 

Mustard Leaves - - - 0.32 3.45 µg/g  Maximum mean residue 

at day 0 and minimum 

at day 16. Residues not 

detected in seeeds at 

harvest 

8105 Field Imidacl

oprid  

F - Confido

r 

Spray   20 g 

a.i./ha 

Cabbage Leaves - - - 0.33 5.08 µg/g  Maximum mean residue 

at day 0 and minimum 
at day 15. 

8105 Field Imidacl

oprid  

F - Confido

r 

Spray   40 g 

a.i./ha 

Cabbage Leaves - - - 0.61 8.38 µg/g  Maximum mean residue 

at day 0 and minimum 
at day 15. 
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          Concentration  

Ref 

ID 

Study 

type 

Pesti-

cide 

name  

Grade % 

a.i. 

Form-

ulation 

Type of 

appli-

cation 

Appli-

cation 

rate 

Treated 

crop 

Matrix  Value Mean Med-

ian 

Min. Max. Unit Results 

8128 Green

house 

Imidacl

oprid  

‘Pure’ 98  Liquid  900  µg 

a.i./seed 

Sugar beet 

seeds 

Leaves - - - 0.5 15.2 µg/g  At 21 days after 

application, 

imidacloprid was the 

main compound found 

in the leaves and its 

concentration averaged 

15.2 µg/g fresh weight. 

By 97 days after 

sowing, the 

concentration of parent 

compound in the leaves 

had fallen to an average 

of 0.5 µg/g; the 

metabolites and parent 

compound in the leaves 

then represented 

respectively 44.5% and 

4.5% of the total 
applied radioactivity. 
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Appendix L.  Effects data 

Table 16:  Effects data. 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

41 Greenho

use 

Imidacl

oprid 

F  - Bombus 

spp. 

Behaviour / 

Pollination rate 

Contact & oral 

/Natural 

exposure/Tomato 

plants 

-   1-3 1 300 ml/ha 300 

ml/ha 

No effects on pollination reported 

compared to controls. Data for 

300ml/ha only reported in graphical 

form. No statistics presented. 

51 - - - - - - - -  - - - -  Reports data from Ambolet B, J. F. 

Crevat and H. W. Schmidt 1997. 

Research on secondary effects of 

seed treatment with imidacloprid 

on the behaviour of honey bees on 

flowers of sunflower. ANPP-4 eme 

Conference internationale sur les 

ravageurs en agriculture, 

Montpellier 6-8 Janvier 1997, 

p103-110 [132] and Kirchner,W.H. 

(1998):The effects of sublethal 

doses of imidacloprid on the 

foraging behaviour and orientation 

ability of honeybees. Unpublished 

Study Report, Konstanz, 13 pp 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Behaviour 

/Foraging /The 

number of 

foraging bees per 

attractive flower 

head 

Contact /Flower 

/Sunflower 

2 mo 1 2 0.35 

mg/seed 

0.35 

mg/seed 

The number of foraging bees per 

flower head was considerably 

higher in the 2 treated tunnels 

compared to controls. There was a 

dose effect with more intense 

foraging in the lower compared to 

the higher dose. The number of 

foraging bees per attractive flower 

head in controls: 0.63-2.34, low 

imidacloprid concentration – 0.79-

4.39 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Behaviour 

/Foraging /The 

number of 

foraging bees per 

attractive flower 

head 

Contact /Flower 

/Sunflower 

3 mo 1 2 0.7 

mg/seed 

0.7 

mg/seed 

The number of foraging bees per 

flower head was considerably 

higher in the 2 treated tunnels 

compared to controls. There was a 

dose effect with more intense 

foraging in the lower compared to 

the higher dose. The number of 

foraging bees per attractive flower 

head in controls: 0.63-2.34, high 

imidacloprid – 0.80-2.99. 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Behaviour 

/Foraging 

/Number of 

foraging bees per 

tunnel 

Contact /Flower 

/Sunflower 

4 mo 1 2 0.35 

mg/seed 

0.35 

mg/seed 

Number of foraging bees per 

tunnel: control - 223 – 971, low 

imidacloprid concentration – 250 – 

1605. 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Behaviour 

/Foraging 

/Number of 

foraging bees per 

tunnel 

Contact /Flower 

/Sunflower 

5 mo 1 2 0.7 

mg/seed 

0.7 

mg/seed 

Number of foraging bees per 

tunnel: control - 223 – 971, high 

imidacloprid concentration – 306 – 

1178. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Behaviour 

/Foraging /The 

percentage of 

flower heads 

fertilised 

Contact /Flower 

/Sunflower 

6 mo 1 2 0.35 

mg/seed 

0.35 

mg/seed 

The trend in fertilisation of the 

flower heads depends on the 

intensity of pollination of the 

flowers by the bees. The percentage 

of flower heads fertilised ranged: 

control – 5.41 – 79.81 %, low 

imidacloprid concentration – 13.08 

– 81.08 %. 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Behaviour 

/Foraging /The 

percentage of 

flower heads 

fertilised 

Contact /Flower 

/Sunflower 

7 mo 1 2 0.7 

mg/seed 

0.7 

mg/seed 

The trend in fertilisation of the 

flower heads depends on the 

intensity of pollination of the 

flowers by the bees. The percentage 

of flower heads fertilised ranged: 

control – 5.41 – 79.81 %, high 

imidacloprid mortality – 91- 564. 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Mortality /Adult 

mortality 

Contact /Flower 

/Sunflower 

8 mo 1 2 0.35 

mg/seed 

0.35 

mg/seed 

The mortality was similar in all 

tunnels. Daily mortality per tunnel: 

control – 134-462, low 

imidacloprid concentration – 131-

764. 

132 Tunnel Imidacl

oprid 

F  70% Apis 

mellifera 

Mortality /Adult 

mortality 

Contact /Flower 

/Sunflower 

9 mo 1 2 0.7 

mg/seed 

0.7 

mg/seed 

The mortality was similar in all 

tunnels. Daily mortality per tunnel: 

control – 134-462, high 

imidacloprid mortality – 91- 564. 

132 Field     Imidacl

oprid 

F  70% Apis 

mellifera 

Behaviour 

/Foraging /The 

number of 

foraging bees per 

100 flower heads. 

Contact /Flower 

/Sunflower 

10 mo 1 1 0.7 

mg/seed 

0.7 

mg/seed 

The number of foraging bees per 

100 flower heads ranged: control – 

24.67 – 108.5, treatment – 65.33 – 

97.0. 

132 Field     Imidacl

oprid 

F  70% Apis 

mellifera 

Colony 

parameter/The 

number of bees 

entering the hive. 

Contact /Flower 

/Sunflower 

11 mo 1 1 0.7 

mg/seed 

0.7 

mg/seed 

The number of bees entering the 

hive ranged: control – 15.5 – 65, 

treatment – 23.5 – 93.0. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

132 Field     Imidacl

oprid 

F  70% Apis 

mellifera 

Colony 

parameter/Colony 

weight gain/The 

average weight of 

a hive. 

Contact /Flower 

/Sunflower 

12 mo 1 1 0.7 

mg/seed 

0.7 

mg/seed 

The average weight of a hive in kg 

ranged: control – 43.1 – 45.9, 

treatment – 45.9 – 55.3. 

143 Cage Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality/Mortalit

y following 

contact with field 

aged resdidues 

Contact 

/Leaves/Alaflafa 

24 h  1 5 0.028-0.28 

kg a.i./ha  

0.028-

0.28 

kg(a.i.)/ 

ha 

Mortality increased with dose form 

6 to 97% for 2h aged residues and 9 

to 78% for 8h aged residues. No 

control groups were reported. 

143 Cage Imidacl

oprid 

F  - Nomia 

melanderi 

Mortality /Adult 

mortality/Mortalit

y following 

contact with field 

aged residues 

Contact 

/Leaves/Alfalfa 

24 h  1 5 0.028-0.28 

kg a.i./ha  

0.028-

0.28 

kg(a.i.)/ 

ha 

Mortality increased with dose form 

19 to 100% for 2h aged residues 

and 5 to 100% for 8h aged residues. 

No control groups were reported. 

143 Cage Imidacl

oprid 

F  - Megachile 

rotundata  

Mortality /Adult 

mortality/Mortalit

y following 

contact with field 

aged residues 

Contact 

/Leaves/Alfalfa 

24 h  1 5 0.028-0.28 

kg a.i./ha  

0.028-

0.28 

kg(a.i.)/ 

ha 

Mortality increased with dose form 

11 to 100% for 2h aged residues 

and 11 to 100% for 8h aged 

residues. No control groups were 

reported. 

143 Cage Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality/Mortalit

y following 

contact with field 

aged residues 

Contact 

/Leaves/Alfalfa 

24 h  1 1 0.112 kg 

a.i./ha  

0.112 

kg(a.i.)/ 

ha 

Mortality increased with 

formulation alone was 25% for 2h 

aged residues and 21 for 8h aged. 

Mortality with adjuvants ranged 

from 20% (Bio-Film) to 37% 

(Bivert) for 2h aged residues and 

from 13% (Sta-put) and32% (R-56) 

for 8h aged residues. No control 

groups were reported. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

143 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Avoidance/Food 

intake 

Oral /Syrup/Syrup 4 h  1 5 2-500 

ppm  

10 ppm Number of visits significantly 

reduced at 10ppm and higher 

doses.Visits reduced by 7% at 

lowest concentration and 85% at 

the highest. Syrup consumption 

significantly reduced at 50ppm 

(17.1%) compared to controls 

(35.0%). 

143 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging 

Field 

exposure/Foraging/

Dandelion/ 

4 h  1 2 0.05-0.112 

kg a.i./ha  

0.112 

kg(a.i.)/ 

ha 

Significant reduction in foraging in 

plots treated at 0.112kg(a.i.)/ha 

compared to controls at 0.5 and 1h 

after application (59 and 60% 

respectively). Significant increase 

in foraging at 0.112 kg(a.i.)/ha 

(149%). 

143 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging 

Field 

exposure/Apple/da

ndelion 

6 h  1 1 0.112 kg 

a.i./ha  

0.112 

kg(a.i.)/h

a 

No significant effects of treatment 

on foraging on apple trees or 

dandelions. No significant 

difference in dead bees between 

treated and untreated plots. 

144 Greenho

use 

Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Behaviour 

/Foraging 

/Number of 

flowers visited. 

Contact /Flower 

/Tomatoes 

-   2 2 600 ml/ha 600 

ml/ha 

No statistically significant 

differences were recorded for 

average number of flowers visited 

by the pollinators. The application 

to the soil of imidacloprid did not 

have any adverse effect on the 

pollinating activity of colonies of 

Bombus terrestris on flowers. The 

number of flowers visited ranged: 

Site A: control – 1.6 – 10.0, low 

imidacloprid treatment – 2.1 – 9.9, 

high imidacloprid treatment – 2.4 – 

8.4; site B:  control – 2.5 – 34, low 

imidacloprid treatment – 2.4 – 35.8, 

high imidacloprid treatment – 2.1 – 

34.7. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

144 Greenho

use 

Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Behaviour 

/Foraging 

/Number of 

flowers visited. 

Contact /Flower 

/Tomatoes 

-   2 2 800 ml/ha 800 

ml/ha 

No statistically significant 

differences were recorded for 

average number of flowers visited 

by the pollinators. The application 

to the soil of imidacloprid did not 

have any adverse effect on the 

pollinating activity of colonies of 

Bombus terrestris on flowers. The 

number of flowers visited ranged: 

Site A: control – 1.6 – 10.0, low 

imidacloprid treatment – 2.1 – 9.9, 

high imidacloprid treatment – 2.4 – 

8.4; site B:  control – 2.5 – 34, low 

imidacloprid treatment – 2.4 – 35.8, 

high imidacloprid treatment – 2.1 – 

34.7. 

163 Field     Imidacl

oprid 

-  - Bombus 

terrestris 

Behaviour 

/Pollination 

Contact & oral 

/Flower /Tomatoes 

-   1 1 26.7 

g/1000m2 

26.7 g/ 

1000m2 

There was no significant difference 

in the number of fruits set per stage 

between control and treated plots. 

163 Field     Imidacl

oprid 

-  - Bombus 

terrestris 

Behaviour 

/Pollination 

Contact & oral 

/Flower /Tomatoes 

-   1 1 17.8 

g/1000m2 

17.8 g/ 

1000m2 

There was no significant difference 

in the number of fruits set per stage 

between control and treated plots. 

233 Lab Imidacl

oprid 

T  95.8% Apis 

mellifera 

LD50 contact 

/Adult mortality 

Contact /topical 

application 

24 h  1 5 - 0.34 µg/g LD50 to Apis mellifera was 

0.34µg/g, 0.04µg/bee (95% FL 

0.03-0.06). 

233 Lab Imidacl

oprid 

T  95.8% Megachile 

rotundata  

LD50 contact 

/Adult mortality 

Contact /topical 

application 

24 h  1 5 - 1.39 µg/g LD50 to Megachile rotundata was 

1.39µg/g, 0.04µg/bee (95% FL 

0.03-0.07). 

233 Lab Imidacl

oprid 

T  95.8% Nomia 

melanderi 

LD50 contact 

/Adult mortality 

Contact /topical 

application 

24 h  1 5 - 0.46 µg/g LD50 to Apis mellifera was 

0.46µg/g, 0.04µg/bee (95% FL 

0.02-0.08). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

263 Lab Imidacl

oprid 

-  - Apis 

mellifera 

IC50/[8H]PCP 

binding 

- -   - - - 386 µM Effect of various ligands including 

imidacloprid on the binding of 

[3H]PCP and [3H]cc-BGT to the 

membranes from the honeybee 

heads presented. 

263 Lab Imidacl

oprid 

-  - Apis 

mellifera 

IC50/[8H]α-BGT 

binding 

- -   - - - 1.95 µM Effect of various ligands including 

imidacloprid on the binding of 

[3H]PCP and [3H]cc-BGT to the 

membranes from the honeybee 

heads presented. 

319 Cage Imidacl

oprid 

F  - Apis 

mellifera 

Mortality 

/Mortality 

following contact 

with field aged 

residues 

Contact 

/Leaves/Alfalfa or 

cranberry 

24 h  1 1 0.168 kg 

a.i./ha  

0.168 

kg(a.i.)/ 

ha 

Mortality increased with residue 

age from 14% for 2h aged residues 

and 19% for 8h aged residues. 

Statistical comparison between 

species only. No control groups 

were reported. 

319 Cage Imidacl

oprid 

F  - Bombus 

occidental

is 

Mortality 

/Mortality 

following contact 

with field aged 

residues 

Contact 

/Leaves/Alfalfa or 

cranberry 

24 h  1 1 0.168 kg 

a.i./ha  

0.168 

kg(a.i.)/ 

ha 

Mortality decreased with residue 

age from 56% for 2h aged residues 

and 24% for 8h aged residues. 

Statistical comparison between 

species only. No control groups 

were reported. 

319 Cage Imidacl

oprid 

F  - Nomia 

melanderi 

Mortality 

/Mortality 

following contact 

with field aged 

residues 

Contact 

/Leaves/Alfalfa or 

cranberry 

24 h  1 1 0.168 kg 

a.i./ha  

0.168 

kg(a.i.)/ 

ha 

Mortality decreased with residue 

age from 28% for 2h aged residues 

and 3% for 8h aged residues. 

Statistical comparison between 

species only. No control groups 

were reported. 

319 Cage Imidacl

oprid 

F  - Megachile 

rotundata  

Mortality 

/Mortality 

following contact 

with field aged 

residues 

Contact 

/Leaves/Alfalfa or 

cranberry 

24 h  1 1 0.168 kg 

a.i./ha  

0.168 

kg(a.i.)/ 

ha 

Mortality increased with residue 

age from 66% for 2h aged residues 

and 71% for 8h aged residues. 

Statistical comparison between 

species only. No control groups 

were reported. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

326 Cage Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact 

/Leaves/Alfalfa 

24 h  1 1 0.11 kg 

a.i./ha  

0.11 

kg(a.i.)/ 

ha 

For imidacloprid alone mortality 

was 33% for 2h aged residues and 

34% for 8h residues. For 

imidacloprid + Sylgard, mortality 

was reduced to 11% for 2h aged 

residues and 8% for 8h aged 

residues. The latter value was 

significantly different from the 

imidavloprid alone value. No 

control group data were reported 

for comparison. 

397 Lab Imidacl

oprid 

-  - Apis 

mellifera 

L. 

Binding to 

nicotinic 

acetylcholine 

receptor 

(nAChR)/[8H]α-

BGTX binding 

site 

Contact 

/Incubation 

60 min  1 - - 2.53 µM 

(Ki) 

Imidacloprid had a strong binding 

affinity for nAChR 

485 Cage Thiamet

hoxam 

+ 

Clothian

idin 

P - Osmia 

bicornis   

Colony 

parameter/Adult 

mortality  

Oral /Sugar water -   1 1 2.87  + 

0.45 μg/kg  

2.87  + 

0.45 

μg/kg 

There was no effect on adult 

females’ longevity : average life-

spans reached in the treatment and 

control populations were 24.5 ± 7.2 

and 23.8 ± 6.6 days, respectively 

485 Cage Thiamet

hoxam 

+ 

Clothian

idin 

P - Osmia 

bicornis   

Colony 

parameter/Nest 

"founding" 

success 

Oral /Sugar water -   1 1 2.87  + 

0.45 μg/kg  

2.87  + 

0.45 

μg/kg 

The control population completed 

194 nests over the course of the 

breeding period, whereas the 

number in the treatment population 

was 22% lower (151 nests). 

Completed nests in the treatment 

population contained 43.7% fewer 

total brood cells than the control 

(497 compared to 883). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

485 Cage Thiamet

hoxam 

+ 

Clothian

idin 

P - Osmia 

bicornis   

Colony 

parameter/Brood 

development 

Oral /Sugar water -   1 1 2.87  + 

0.45 μg/kg  

2.87  + 

0.45 

μg/kg 

Chronic exposure to the 

neonicotinoids had a significant 

negative effect on the total number 

of hatched offspring per nest tube 

(P<0.001) with a mean for controls 

of 4.17 (±1.58 SD) and for treated 

2.80 (±1.46) 

485 Cage Thiamet

hoxam 

+ 

Clothian

idin 

P - Osmia 

bicornis   

Colony 

parameter/Offspri

ng 

population/produc

tion 

Oral /Sugar water -   1 1 2.87  + 

0.45 μg/kg  

2.87  + 

0.45 

μg/kg 

Relative offspring mortality was 

almost twice as high in the 

treatment population and the 

proportion of offspring that 

completed larval development 

and/or were able to hatch after 

hibernation was thus lower 

compared to the control (423 in the 

treatment population compared to 

808 in the control) (χ2 =12.85, 

d.f.=1, P <0.001), 15% and 8.5% 

mortality, respectively. However, 

emerged offspring from the two 

different populations, however, did 

not significantly differ with respect 

to mean body weight or body 

weight variance. 

485 Cage Thiamet

hoxam 

+ 

Clothian

idin 

P - Osmia 

bicornis   

Colony 

parameter/Offspri

ng sex ratio 

Oral /Sugar water -   1 1 2.87  + 

0.45 μg/kg  

2.87  + 

0.45 

μg/kg 

Significant male-biased offspring 

sex ratios were detected across 

nests within the treatment 

population with a significantly 

lower proportion of daughters 

overall compared to the control 

population (χ2 =7.75, d.f.=1, P 

<0.003).A mean of 47.1% of 

emerged bees in the treatment 

population and 55.6% of bees in the 

control population were females. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

486 Desk 

study 

Clothian

idin    

-  - Apis 

mellifera 

L. 

Mortality /Colony 

survival 

- -   -  -   May 2009: 290 hives potentially 

affected with no estimate of 

number of dead individuals; April 

2012: 4 hives in bee yard, 2 hives 

showing mortality with ~10,000 

dead bees per hive in affected 

hives; May 2012: 40 hives in bee 

yard, 30 hives showing mortality 

with 600 - 1000s of dead bees per 

hive affected 

486 Desk 

study 

Clothian

idin and 

Thiamet

hoxam 

-  - Apis 

mellifera 

L. 

Mortality /Colony 

survival 

- -   -  -   May 2012: 17 hives with dead bees 

in front of hives and no estimate of 

individual or hive mortality; April 

2012: 22 hives with 8 hives 

showing mortality and ~50% of 

bees affected: 

497 Semi-

field 

Imidacl

oprid 

-  - Bombus 

terrestris 

Behaviour 

/Foraging  

Oral /pollen and 

sugar water/ 

14 d 

Lab 

exposur

e 

1 1 6 (pollen), 

0.7 (sugar 

water) 

µg/kg   

6 

(pollen), 

0.7 

(sugar 

water) 

µg/kg  

Whilst the nectar foraging 

efficiency of bees treated with 

imidacloprid was not significantly 

different than that of control bees, 

treated bees brought back pollen 

significantly less often than control 

bees (40 % of trips vs 63 % trips, 

respectively, p<0.05) and, where 

pollen was collected, treated bees 

brought back significantly less 

pollen per hour than controls 

(32.97mg/h vs. 47.71mg/hp, a 31% 

reduction, p<0.001). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

498 Lab Clothian

idin and 

Thiamet

hoxam 

P - Bombus 

terrestris 

Survival/Worker 

longevity 

Contact & oral 

/Sugar 

water/Pollen 

63 d  2 1 4 

(thiametho

xam) 1.5 

(clothiana

din) µg/kg   

4 

(thiameth

oxam) 

1.5 

(clothian

adin) 

ug/kg 

There was a significant effect of 

neonicotinoid exposure on worker 

longevity (p=0.029) with workers 

exposed to neonicotinoids having a 

lower survival rate compared to 

non-exposed for workers across 

colonies (survival for C, N, P and 

NP treatments were 61.0, 54.7, 59.5 

and 46.2 days respectively. 

498 Lab Clothian

idin and 

Thiamet

hoxam 

P - Bombus 

terrestris 

Colony 

parameter/Queen 

vs. male 

production 

Contact & oral 

/Sugar 

water/Pollen 

63 d  2 1 4 

(thiametho

xam) 1.5 

(clothiana

din) µg/kg   

4 

(thiameth

oxam) 

1.5 

(clothian

adin) 

ug/kg 

Neonicotinoid exposure 

significantly decreased colony 

sexual investment (p= 0.021) with a 

total of 322 gynes and 7223 males 

in the non-neonicotinoid groups (C, 

P) and 74 gynes and 4139 males in 

treated groups (N, PN) a population 

loss of 40% in males and 77% in 

queens. Male production 

significantly decreased (p=0.027) 

by neonicotinoids but not Crithidia 

(p=0.73). Reduction in queens in 

seen neonicotinoid treatment not 

siginificant. 

498 Lab Clothian

idin and 

Thiamet

hoxam 

P - Bombus 

terrestris 

Colony 

parameter/M 

queen longevity 

Contact & oral 

/Sugar 

water/Pollen 

63 d  2 1 4 

(thiametho

xam) 1.5 

(clothiana

din) µg/kg   

4 

(thiameth

oxam) 

1.5 

(clothian

adin) 

ug/kg 

Significant interaction between the 

neonicotinoid and parasite 

treatments on mother queen 

longevity (p=0.029). Mother 

queens of colonies that were 

exposed to both neonicotinoids and 

Crithidia bombi had the lowest 

survival and a significantly 

decreased survival relative to 

controls. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

498 Lab Clothian

idin and 

Thiamet

hoxam 

P - Bombus 

terrestris 

Behaviour/Foragi

ng  

Contact & oral 

/Sugar 

water/Pollen 

63 d  2 1 4 

(thiametho

xam) 1.5 

(clothiana

din) µg/kg   

4 

(thiameth

oxam) 

1.5 

(clothian

adin) 

ug/kg 

Sugar water collection significantly 

affected by neonicotinoid exposure 

(p<0.001) and was consistently 

lower across all weeks in those 

groups. There was a significant 

interaction between neonicotinoid 

exposure and week of the 

experiment for the amount of 

pollen collected per bee per week 

(p <0.001) where pollen collection 

per bee declined over time relative 

to unexposed bees. 

500 Lab Thiamet

hoxam  

P 92.5% Apis 

mellifera 

scutellata 

Morphology/cytot

oxicity 

Oral /syrup 8 d  8 1 0.0428 

ng/µL  

0.0428 

ng a.i./L 

diet 

The results showed that 

thiamethoxam is cytotoxic to 

midgut and Malpighian tubules. In 

the midgut, the damage was more 

evident for the first day of 

exposure. On the eighth day, the 

cells were ultrastructurally intact 

suggesting a recovery of this organ. 

The Malpighian tubules showed 

pronounced alterations on the 

eighth day of exposure of bees to 

the insecticide. The result show that 

the continuous exposure to a 

sublethal dose of thiamethoxam can 

impair organs that are used during 

the metabolism of the insecticide. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

504 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Mortality/Adult 

mortality 

Oral /Sugar water 7 d  1 1 2 µg/L  2 µg/L Mortality rates induced by N. 

ceranae-imidacloprid combinations 

were the highest (70% after 12d) 

and were significantly (p<0.001) 

higher than the parasite or 

insecticide treatments applied 

alone. However, the N. ceranae-

imidacloprid combination did not 

lead to a synergistic effect on host 

mortality. 

504 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Molecular 

response/Gene 

expression 

Oral /Sugar water 7 d  1 1 2 µg/L  2 µg/L Honeybees exposed to imidacloprid 

or N. ceranae-imidacloprid showed 

a significant decrease in expression 

of some genes relative to controls.  

Gene expression profiles in 

honeybee midgut showed that 

insecticide treatments had no 

impact on detoxifying genes but led 

to a significant dow-egulation of 

immunity-related genes, suggesting 

a possible immunotoxicity of 

neonicotinoid insecticides under 

chronic exposure. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

505 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour/Homin

g rate/ 

Oral /Sugar water 90 min  1 2 7.5/11.25 

ng/bee  

7.5-11.25 

ng/bee 

The analysis of the length of the 

vector flight showed a significantly 

shorter length for the 11.25ng/bee 

treated bees p=0.0242). Duration of 

the vector flights did not differ 

significantly between the control 

groups and treatment groups. Both 

imidacloprid treatments resulted in 

significantly more directional 

changes compared to controls 

(p=0.001 at 7.5ng/bee and p=0.11 

at 11.25ng/bee) and significantly 

lower directedness (p<0.05). 

Imidacloprid-treated bees at both 

doses were less successful in 

reaching the hive during the final 

phase of homing (p<0.05). 

505 Lab Clothian

idin    

-  - Apis 

mellifera 

Behaviour/Homin

g rate/ 

Oral /Sugar water 90 min  1 1 2.5 ng/bee  2.5 

ng/bee 

Clothianidin treatment resulted in a 

significant difference in the 

direction compared to the control 

group (p<0.05). Significantly 

longer flight path length and 

duration compared to controls 

(p<0.05). 

506 Greenho

use 

Imidacl

oprid 

-  - Bombus 

impatiens  

Behaviour/Worke

r behaviour 

Oral /Sugar water 11 wk 1 4 10-100 

ppb  

20-50 

ppb 

Imidacloprid significantly reduced 

worker movement in the nest with 

bees at 20 and 50ppb moving 

slower than controls (p<0.0092, 

100ppb not tested).  
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

506 Greenho

use 

Imidacl

oprid 

-  - Bombus 

impatiens  

Colony 

parameter/Colony 

weight gain 

Oral /Sugar water 11 wk 1 4 10-100 

ppb  

10-100 

ppb 

By week 11, colony weight was 

significantly greater in 0 ppb 

compared to 10-100 ppb treatment. 

Colony consumption was 

significantly lower at 20-100ppb. 

For imidacloprid, bee weight was 

not significantly different among 

treatments and bee weight 

decreased significantly between 

weeks 6 and 8. 

506 Greenho

use 

Imidacl

oprid 

-  - Bombus 

impatiens  

Colony 

parameter/Queen 

health 

Oral /Sugar water 11 wk 1 4 10-100 

ppb  

20-100 

ppb 

Imidacloprid treatment did not 

demonstrate immediate toxicity to 

queens but by week 6 queen 

mortality was significantly lower in 

0-20ppb treatments (p<0.001) and 

by week 11 was significantly lower 

in the 0-10ppb groups (p<0.001). 

506 Greenho

use 

Clothian

idin    

-  - Bombus 

impatiens  

Behaviour/Worke

r behaviour 

Oral /Sugar water 11 wk 1 4 10-100 

ppb  

20-50 

ppb 

Clothianidin treatment did not 

demonstrate immediate toxicity to 

queens but by week 6 queen 

mortality was significantly lower in 

0-20ppb treatments. Clothianidin 

reduced worker movement in the 

nest. By week 11, colony weight 

was significantly greater in 0 ppb 

compared to 20-100 ppb treatment. 

For clothianidin, bee weight was 

significantly different between the 

0 and 20 ppb treatments and bee 

weight decreased significantly 

between week 4 and 6. 

506 Greenho

use 

Clothian

idin    

-  - Bombus 

impatiens  

Colony 

parameter/Colony 

weight gain  

Oral /Sugar water 11 wk 1 4 10-100 

ppb  

20-100 

ppb 

By week 11, colony weight was 

significantly greater in 0 ppb 

compared to 20-100 ppb treatment. 

Colony consumption was 

significantly lower at 20-100ppb.  
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

506 Greenho

use 

Clothian

idin    

-  - Bombus 

impatiens  

Colony 

parameter/Queen 

health 

Oral /Sugar water 11 wk 1 4 10-100 

ppb  

20-100 

ppb 

For clothianidin, bee weight was 

significantly different between the 

0 and 20 ppb treatments and bee 

weight decreased significantly 

between week 4 and 6. 

512 Field     Clothian

idin    

F  50% Bombus 

impatiens  

Colony 

parameter/Adult 

mortality  

Field/Field/Kentuc

ky 

blugrass/flowering 

white clover 

2 wk 1 1 0.45 kg 

a.i./ha  

0.45 

kg(a.i.)/h

a 

No significant effect on colony 

weight compared to controls. 

Significantly more dead and fewer 

live workers in the treated group. 

No significant effect on live/dead 

larvae or number of honey pots. 

512 Field     Clothian

idin + 

bifenthri

n 

F  24.7/ 

12.3 

(Cloth

ianidi

n/Bife

nthrin)

% 

Bombus 

impatiens  

Colony 

parameter/Adult 

mortality  

Field/Field/Kentuc

ky 

blugrass/flowering 

white clover 

2 wk 1 1 0.45 kg 

a.i./ha  

0.45 

kg(a.i.)/h

a 

No significant effect on colony 

weight compared to controls. 

Significantly more dead and fewer 

live workers in the treated group. 

No significant effect on live/dead 

larvae or number of honey pots. 

521 Lab Imidacl

oprid 

- - Apis 

mellifera 

Behaviour 

/Feeding 

Oral /syrup 3 and 8 

d  

1 1 125 µg/L  125 µg/L Mean per capita daily rates of 

feeding and mean level of activity 

did not differ between dosed and 

undosed bees. Honeybees 

maintained lower bodily levels of 

imidacloprid than bumblees 

(<0.2ng/bee vs. 2.4ng/bee) 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

521 Lab Imidacl

oprid 

- - Bombus 

terrestris 

Behaviour 

/Feeding 

Oral /syrup 3 and 8 

d  

1 1 125 µg/L  125 µg/L From the fourth to the eighth days 

of feeding on dosed syrup, 

bumblebees maintained bodily 

residues of approximately 2.4 

ng/bee (12.9 ng/g). Daily clearance 

in bumblebees was estimated at 

88% on the first day of ingestion 

and 68% therefter. Bodily residues 

were higher in bumblebees than in 

honeybees. When imidacloprid was 

removed from the diet bumblebees 

eliminated bodily residues after 48h 

and biological half-life of 

imidacloprid was 10.3h. Dietary 

imidacloprid reduced mean daily 

rates of feeding and mean daily 

locomotory activity in bumblebees. 

Bumblebees in the pulsed exposure 

became more active than the 

undosed controls the day after the 

toxicant was removed from their 

diet and their feeding rate appeared 

to recover. 

522 Lab Thiamet

hoxam  

- - Bombus 

terrestris 

Colony 

parameter/Feedin

g/Brood 

production 

Oral /syrup 17 d  1 9 - 39.37-

98.43 ug 

a.i./kg 

Thiamethoxam significantly 

reduced feeding and brood 

production in B. terrestris 

microcolonies that fed on syrup 

with a dietary concentration of 39 

μg/kg or above for 17 days 

(p<0.001). At lower dosages, 

microcolonies consumed syrup and 

pollen at normal control rates and 

brood production was not 

detectably dose-dependent. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

522 Lab Thiamet

hoxam  

- - Bombus 

terrestris 

Survival/Worker 

survival 

Oral /syrup 17 d  1 9 - 98.43 ug 

a.i./kg 

The number of days survived by 

workers was significantly reduced 

in microcolonies fed approximately 

98μg/kg thiamethoxam (p<0.001). 

Realistic dietary residues of 

thiamethoxam between 1 and 

11μg/kg had no detectable effect on 

the performance of bumblebee 

workers in microcolonies.  

529 Lab Imidacl

oprid 

-  - Apis 

mellifera 

ligustica 

Morphology/Apo

ptosis in the nerve 

cells 

 3, 6, 9 

or 12 d  

1 1 9.9 ng/bee  9.90 

ng/bee 

An overall observation at 7 brain 

sites indicated that the apoptotic 

rate induced increased with 

treatment time and showed 

significant differences between the 

treatment group and the control 

group at 9 and 12d after treatment 

(p<0.01). The proportion of 

Caspase-1 positive cells also 

increased with the treatment time, 

and significant differences were 

observed at 3, 6, 9 and 12d after 

treatment (p<0.01). The apoptotic 

rate and the proportion of Caspase-

1 positive cells changed in a time-

dependent manner, and both 

showed a positive correlation. The 

observed ultrastructure of apoptotic 

nerve cells demonstrated important 

characteristics of apoptosis and 

autophagy. 

533 Lab Thiamet

hoxam  

-  - 'honeybee' Motor 

activity/Antennal 

movement, PER, 

leg and abdomen 

movement 

 4 h  1 >2 1/500-1/5 

LD50  

1/5 

LD50  

Harnessed bees showed a 

significant reduction of motor 

coordination compared to controls 

at 1/5 LD50 reported. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

533 Field Thiamet

hoxam  

-  - 'honeybee' Behaviour 

/Foraging/Foragin

g ability and 

visitation rate. 

- 60-150 

min  

1 - 1/500-1/5 

LD50  

1/10 

LD50  

Return rate significantly lower than 

controls in bees dosed at 1/10 

LD50. 

533 Field Thiamet

hoxam  

-  - 'honeybee' Behaviour 

/Foraging/Foragin

g ability and 

visitation rate. 

- 60-150 

min  

1 - 1/500-1/5 

LD50  

1/50 

LD50  

Ability of foragers to determine the 

difference between high and low 

sucrose nectar significantly 

impaired at 1/50 LD50 compared to 

controls. 

534 Lab Imidacl

oprid 

-  - 'honey 

bees' 

Behaviour /PER, 

co-ordination of 

antennae, legs and 

abdomen 

Oral /Food  4 h  1 - 1/500-1/5 

LD50  

1/100 

LD50  

Bees fed doses higher than 1/100 

LD50 showed reduced co-

ordination similar to that of 

thermally stressed bees. 

535 Lab Imidacl

oprid 

-  - Apis 

mellifera 

anatoliaca 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Assume contact 1 h  1 - 1/500-1/5 

LD50  

1/5 

LD50  

Bees exhibited a scaled response to 

the different sucrose 

concentrations. Exposure to 1/5 

LD50 significantly impaired 

sucrose sensitivity in bees 

compared to controls. Lower dose 

levels did not have a significant 

effect. 

545 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LT50/Adult 

mortality   

Contact /Leaves 72 h 1 1 0.00583 

ml/cm2 

2.61 h Contact with sprayed melon leaves: 

Mortality was 100% and LT50 was 

2.61h. 

545 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LT50/Adult 

mortality  

Contact /Spray  72 h 1 1 0.00583 

ml/cm2 

1 h Direct overspray of bees: 100% of 

bees showed prostration within 1h 

and then death. LT50 was 1.00h. 

545 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LT50/Adult 

mortality  

Oral /Food 

/Honey/Sugar 

paste 

72 h 1 1 0.00583 

ml/cm2 

1.51 h Overspray of food: 100% mortality 

and LT50 of 1.51h. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

556 Lab Imidacl

oprid 

A - Bombus 

terrestris 

Colony 

parameter/mortalit

y and eclosion 

Oral /Sugar water 42 d  (every 

2-3d) 

1 10 µg/L  10 ppb By the end of the 42-day 

experiment, we found a Significant 

difference in colony size between 

control and treatment colonies after 

42d. All colonies grew at a similar 

rate during the first 3 weeks, then 

only control colonies continued 

growing while treatment colonies 

began to shrink with. At 33d and 

after the average colony size of the 

neonicotinoid treated colonies was 

significantly lower than control 

colonies (p< 0.05). Impaired colony 

function in the pesticide treated 

colonies with decreased birth rates 

(relative to control colonies) while 

colonies were still growing. Death 

rates also increased during the 

period in which treated colonies 

were in decline. The data indicates 

that sublethal pesticide exposure 

decreases colony size after a lagged 

growth period, and suggests that 

this may be due to effects of 

impairment on colony function 

rather than direct mortality. 

557 Lab Clothian

idin    

P - Apis 

mellifera 

ligustica 

LD50 contact 

/Adult mortality  

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

24 h  1 5 10-50 

ng/bee  

21.418 

ng/bee 

24h contact LD50 for clothianidin 

was 21.418 (19.30-23.45) ng/bee 

557 Lab Imidacl

oprid 

P - Apis 

mellifera 

ligustica 

LD50 contact 

/Adult mortality  

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

24 h  1 7 2.5-50 

ng/bee  

21.209 

ng/bee 

24h contact LD50 for imidacloprid 

was 21.209 (18.77-23.65) ng/bee 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

557 Lab Clothian

idin    

P - Apis 

mellifera 

ligustica 

Immunity/ 

Immune response 

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

6 h  1 1 21 ng/bee  21 

ng/bee 

The apidaecin transcript level in 

response to infection was 

significantly lower than that 

recorded for control bees (p<0.05) 

indicating that the NF-κB signaling 

is impaired. The negative impact of 

clothianidin on NF-κB signaling 

was associated with a remarkable 

up-regulation (p<0.001) of the 

honey bee gene (accession no. 

XP003251213) showing the highest 

sequence similarity (53%) with 

Dmel\LRR and hereafter denoted 

as Amel\LRR. 

557 Lab Clothian

idin    

P - Apis 

mellifera 

ligustica 

Immunity/Immun

e response 

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

0.5-24 

h  

1 1 21 ng/bee  21 

ng/bee 

A significant up-regulation over 

time of Amel\LRR was recorded 

after clothianidin treatment, even in 

the absence of immune challenge 

(p<0.05). This demonstrates that in 

honey bees the insecticide 

clothianidin interferes with the NF-

κB signaling by upregulating the 

transcription of a LRR gene. 

Therefore, this agonist of the 

nicotinic acetylcholine receptor is 

able to exert a negative modulation 

of the immune response. 

557 Lab Clothian

idin    

P - Apis 

mellifera 

ligustica 

Immunity/Deform

ed wing virus 

(DWV) 

replication 

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

24 h  1 3 3-30 

ng/bee  

10-30 

ng/bee 

There was a dose-dependent 

positive response (p<0.001) in viral 

replication. 

557 Lab Imidacl

oprid 

P - Apis 

mellifera 

ligustica 

Immunity/Deform

ed wing virus 

(DWV) 

replication 

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

24 h  1 3 3-30 

ng/bee  

10-30 

ng/bee 

There was a dose-dependent 

positive response (p<0.001) in viral 

replication. 
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id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

557 Lab Clothian

idin    

P - Apis 

mellifera 

ligustica 

Immunity/Deform

ed wing virus 

(DWV) 

replication 

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

24-72 h  1 3 0.02-2 

ng/bee  

0.02-2 

ng/bee 

There was a significant 

enhancement of viral replication 

(p< 0.01) for clothianidin. 

557 Lab Imidacl

oprid 

P - Apis 

mellifera 

ligustica 

Immunity/Deform

ed wing virus 

(DWV) 

replication 

Contact /topical, 

1uL acetone 

solution with or 

without pesticide 

24-72 h  1 3 0.02-2 

ng/bee  

0.02-2 

ng/bee 

There was a significant 

enhancement of viral replication 

(p< 0.01) for imidacloprid. 

557 Lab Clothian

idin    

P - Apis 

mellifera 

ligustica 

Immunity/Deform

ed wing virus 

(DWV) 

replication 

Oral /Sugar water 24-72 h  1 3 0.1-10 ppb  0.1-10 

ppb 

Clothianidin was active in 

promoting DWV proliferation (p = 

0.022). In contrast, viral loads of 

control bees did not change over 

time. 

557 Lab Imidacl

oprid 

P - Apis 

mellifera 

ligustica 

Immunity/Deform

ed wing virus 

(DWV) 

replication 

Oral /Sugar water 24-72 h  1 3 0.1-10 ppb  0.1-10 

ppb 

Clothianidin was active in 

promoting DWV proliferation (p = 

0.055). In contrast, viral loads of 

control bees did not change over 

time. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

559 Lab Imidacl

oprid 

- - Bombus 

terrestris 

audax 

Colony 

parameter/Brood 

development  

Oral /syrup 14 d  1 9 0.06-98.43 

µg/kg  

0.06-

98.43 

ug/kg 

In both pulsed and continuous 

exposure experiments queens in 

began producing eggs after 

approximately two days and some 

brood progressed to a larval stage 

within the 14-day periods. No 

queens died during the experiments 

and there was negligible worker 

mortality (one dead worker at 98 

ppb, two dead at 39 ppb in the same 

colony, two dead at 16 ppb in 

separate colonies). During the 14d 

‘on dose’ period colonies exhibited 

dose-dependent repression of brood 

production such that fewer brood 

were produced as dosage increased 

up to 98.43ppb imidacloprid. the 

EC 50 and EC 10 values for 

imidacloprid’s affect on brood 

production were 1.44 ppb and 0.15 

ppb, respectively. During the 14-

day ‘off dose’ period, brood 

production showed dose-dependent 

recuperation but  dosage did not 

significantly affect brood 

production. Over the entire 28-day 

pulsed exposure, total brood 

production was not significantly 

correlated with imidacloprid dosage 

although recuperation of brood 

production was incomplete at 

higher dosages e.g. a 32% 

reduction at 98.43ppb. The EC 50 

value for reduced brood production 

over the entire 28-day pulsed 

exposure was beyond our tested 

dosage range (>98 ppb), while the 

EC 10 was estimated at 2.5 ppb.  
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id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

             14-day exposures to dietary 

imidacloprid between 0.3 ppb and 

10 ppb may reduce brood 

production in B. terrestris colonies 

by between 18–84%, ameliorated to 

between 2–19% following 14d 

without exposure. Where brood 

were produced, imidacloprid did 

not affect the timing of first 

oviposition during the ‘on dose’ 

period but it delayed oviposition in 

the ‘off dose’ period. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

559 Lab Imidacl

oprid 

- - Bombus 

terrestris 

audax 

Colony 

parameter/Food 

intake 

Oral /syrup 14 d  1 9 0.06-98.43 

µg/kg  

0.06-

98.43 

ug/kg 

Dose-dependent reductions in the 

daily consumption of syrup and 

pollen by experimental colonies 

whilst they were ‘on dose’. EC 50 

and EC 10 values for reduced 

pollen consumption were 4.4 ppb 

and 0.2 ppb respectively and, while 

the equivalent values for reduced 

syrup consumption were >98 ppb 

and 23.6 ppb. During the ‘off dose’ 

period, colonies demonstrated 

dose- dependent recuperation of 

both syrup consumption and pollen 

consumption. Dosage did not 

significantly affect syrup 

consumption during the ‘off dose’ 

but pollen consumption 

significantly increased among 

colonies previously exposed to 

higher dosages. Over the entire 28d 

pulsed exposure period, the amount 

of syrup and pollen consumed in 

experimental colonies declined as 

imidacloprid dosage increased 

indicating that recuperation of food 

consumption was incomplete. EC 

50 values were 43.7 ppb for 

reduced pollen consumption and 

>98 ppb for reduced consumption 

of syrup (EC 10 values were 16.2 

ppb for pollen and 32.4 ppb for 

syrup).  
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

559 Lab Imidacl

oprid 

- - Bombus 

terrestris 

audax 

Colony 

parameter/Brood 

development  

Oral /syrup 28 d  1 1 98.43 

µg/kg  

98.43 

ug/kg 

In both pulsed and continuous 

exposure experiments queens in 

began producing eggs after 

approximately two days and some 

brood progressed to a larval stage 

within the 14-day periods. No 

queens died during the experiments 

and there was negligible worker 

mortality (one dead worker at 98 

ppb, two dead at 39 ppb in the same 

colony, two dead at 16 ppb in 

separate colonies). Brood 

production remained repressed 

under continuous exposure at 98.43 

ppb over 28 days and was 

significantly lower than controls 

(p<0.05), but brood production did 

not differ between successive 14-

day periods (p=0.15).  

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact & 

oral/Field 

exposure/Flower/O

il-seed rape 

Floweri

ng 

period  

- - 12.6 g 

a.i./ha  

12.6 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Colony 

strength 

Contact & 

oral/Field 

exposure/Flower/O

il-seed rape 

Floweri

ng 

period  

- - 12.6 g 

a.i./ha  

12.6 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Numbe

r of active bees 

Contact & 

oral/Field 

exposure/Flower/O

il-seed rape 

Floweri

ng 

period  

- - 12.6 g 

a.i./ha  

12.6 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Comb 

area brood/food 

Contact & 

oral/Field 

exposure/Flower/O

il-seed rape 

Floweri

ng 

period  

- - 12.6 g 

a.i./ha  

12.6 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Hive 

weight 

Contact & 

oral/Field 

exposure/Flower/O

il-seed rape 

Floweri

ng 

period  

- - 12.6 g 

a.i./ha  

12.6 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact & 

oral/Field 

exposure/Flower/

Maize 

Floweri

ng 

period  

- - 88.2 g 

a.i./ha  

88.2 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Colony 

strength 

Contact & 

oral/Field 

exposure/Flower/

Maize 

Floweri

ng 

period  

- - 88.2 g 

a.i./ha  

88.2 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Numbe

r of active bees 

Contact & 

oral/Field 

exposure/Flower/

Maize 

Floweri

ng 

period  

- - 88.2 g 

a.i./ha  

88.2 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Comb 

area brood/food 

Contact & 

oral/Field 

exposure/Flower/

Maize 

Floweri

ng 

period  

- - 88.2 g 

a.i./ha  

88.2 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

569 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Colony 

parameter/Hive 

weight 

Contact & 

oral/Field 

exposure/Flower/

Maize 

Floweri

ng 

period  

- - 88.2 g 

a.i./ha  

88.2 g 

a.i./ha 

Data presented in graphs for all 

sample points over 4y in paper and 

online supplementary information. 

No data summary provided. 

572 Lab Imidacl

oprid 

-  - Apis 

mellifera 

LD50 oral /Adult 

mortality 

Oral /Honey 2 h  1 5 0.024-0.4 

µg/bee 

0.1 

µg/beeL

D50 

LD50 determined as 0.10±0.04 

µg/bee. No other effects reported 

for toxicity study. 
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id 
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Pesti-
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levels 

Applicati

on rate  

Effect 

dose  

Results 

572 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER)/Proboscis 

Extension 

Reflection, 

learning and 

memory 

Oral /Honey - 1 1 0.1 µg/bee 0.1 

µg/bee(L

D50 

dose) 

Percentage of negative response to 

proboscis extension reflex test 

(PER) and learning in control and 

imidacloprid treatments were 

(mean and standard deviation): 

PER control 17.94 ± 0.12; PER 

imidacloprid 44.71 ± 0.00; learning 

control 6.25 ± 8.80; learning 

imidacloprid 70.63 ± 15.00. The 

effect on PER was not significant 

whereas the learning was 

significantly impaired relative to 

controls (p≤0.05). 

580 Lab Imidacl

oprid 

F 17.4% Apis 

mellifera 

LD50 

contact/Adult 

mortality 

Contact /Contact to 

thorax 

48 h  1 4 0.86-17.24 

µg/bee 

0.2 

µg/bee 

Imidcaloprid only: LD50 was 

0.2µg/bee. The toxicity to 

A.mellifera differed considerably 

from that of O. cornifrons. 

580 Lab Imidacl

oprid + 

Fenbuco

nazole 

F 17.4/2

2.86% 

Apis 

mellifera 

LD50 

contact/Adult 

mortality 

Contact /Contact to 

thorax 

48 h  1 4 0.86-17.24 

µg/bee 

0.3 

µg/bee 

Imidcaloprid + fenbuconazole: 

LD50 was 0.3µg/bee. 

Fenboconazole alone was not toxic 

to bees. The toxicity to A.mellifera 

differed considerably from that of 

O. cornifrons. 

580 Lab Imidacl

oprid 

F 17.4% Osmia 

cornifrons  

LD50 

contact/Adult 

mortality 

Contact /Contact to 

thorax 

48 h  1 13 0.99-983 

µg/bee 

3.8 

µg/bee 

Imidcaloprid only: LD50 was 

3.8µg/bee. The toxicity to O. 

cornifrons differed considerably 

from that of A.mellifera . 

580 Lab Imidacl

oprid + 

Fenbuco

nazole 

F 17.4/2

2.86% 

Osmia 

cornifrons  

LD50 

contact/Adult 

mortality 

Contact /Contact to 

thorax 

48 h  1 13 0.99-983 

µg/bee 

6.6 

µg/bee 

Imidcaloprid + fenbuconazole: 

LD50 was 6.6µg/bee. 

Fenboconazole alone was not toxic 

to bees. The toxicity to O. 

cornifrons differed considerably 

from that of A.mellifera. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

593 Lab Thiamet

hoxam  

A  >99% Bombus 

terrestris 

audax 

Colony 

parameter/Food 

intake/Artificial 

nectar 

Oral 

/Food/Artificial 

nectar and pollen 

paste 

28 d  1 4 1-10 

µg/kg  

1-10 

µg/kg 

Micro-colonies exposed to both 

doses of thiamethoxam consumed 

significantly less nectar than 

control colonies, mean of 1.54g less 

artificial nectar per 2d at 10μg/kg 

(P<0.001) and 1.16g less at 1μg/kg 

(p<0.001). Significantly fewer 

honey pots were produced in 

comparison to the control in micro-

colonies exposed to both the 

10μg/kg (p=0.008)or the 1μg/kg 

(p=0.033) treatments. 

593 Lab Thiamet

hoxam  

A  >99% Bombus 

terrestris 

audax 

Mortality /Adult 

mortality 

Oral 

/Food/Artificial 

nectar and pollen 

paste 

28 d  1 4 1-10 

µg/kg  

1-10 

µg/kg 

There was no significant effect of 

treatment on bee mortality during 

the 28-day period at either 10μg/kg 

(p=0.088) or 1μg/kg (p=0.149). 

593 Lab Thiamet

hoxam  

A  >99% Bombus 

terrestris 

audax 

Colony 

parameter/Onset 

of nest building 

Oral 

/Food/Artificial 

nectar and pollen 

paste 

28 d  1 4 1-10 

µg/kg  

10- 

µg/kg 

There was a significant difference 

between the time to initiation of 

nest building activity in the 10μ 

g/kg thiamethoxam micro-colonies 

and controls only (p=0 0.017), with 

only 20 % of micro-colonies in the 

treated cages building a nest within 

the 28-day experimental period. 
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id 
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Pesti-
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levels 
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on rate  

Effect 

dose  

Results 

593 Lab Thiamet

hoxam  

A  >99% Bombus 

terrestris 

audax 

Colony 

parameter/Egg 

and larvae 

production 

Oral 

/Food/Artificial 

nectar and pollen 

paste 

28 d  1 4 1-10 

µg/kg  

1-10 

µg/kg 

Following exposure to the 10 μ 

g/kg thiamethoxam treatment only 

(p=0.002), significantly fewer eggs 

and larvae were produced over the 

experimental period. In contrast to 

all other treatments, exposure to the 

10 μ g/kg thiamethoxam treatment 

also resulted in the production of 

no larvae during the experiment. 

The mean number of eggs and 

larvae produced by micro-colonies 

was not significantly related to bee 

mass (p=0.69). 

594 Lab Imidacl

oprid 

- - Bombus 

impatiens  

Morphology/Keny

on cell growth 

Contact /In-vitro 24 h  1 3 2.5-2500 

ppb  

25-2500 

ppb 

Exposure of cultured Kenyon Cells 

(KCs) obtained from 1d old adult 

workers to 2.5 ppb imidacloprid 

(environmentally relevant 

concentration) did not have a 

detectable effect on neurite 

outgrowth. Inhibitory effects of 

imidacloprid were evident when the 

medium contained 25 ppb 

imidacloprid, and no growth was 

observed at 2,500 ppb. The KCs of 

older workers (13d old nurses and 

foragers) appeared to be more 

sensitive to imidacloprid than 

newly eclosed adults, as strong 

effects on KCs obtained from older 

nurses and foragers were also 

evident at 2.5 ppb imidacloprid. 
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601 Cage Imidacl

oprid 

F - Apis 

mellifera 

Enzymes/AChE 

activity 

Oral /Sugar water 10 d  1 4 0.08-0.30 

ng/bee 

0.08-0.30 

ng/bee 

AChE activity was significantly 

higher at all doses than in the 

control group for AChE 

micromoles per hour per gram of 

tissue (p<0.001) and AChE 

nanomoles per hour per milligram 

p<0.001). 

601 Cage Imidacl

oprid 

F - Apis 

mellifera 

Mortality 

/Hyperactivity 

Oral /Sugar water 10 d  1 4 0.08-0.30 

ng/bee 

0.24-0.30 

ng/bee 

Compared to the control group, 

chronic exposure to imidacloprid 

significantly decreased survival at 

doses 0.24 ng/bee (p<0.001) and 

0.30 ng/bee (p<0.001). From day 3 

to day 6, the survival decreased 

steadily and remained around 30 % 

for the dose 0.24 ng/bee, while for 

the highest dose, 0.30 ng/bee, the 

survival dropped from 40 % at day 

6 to 2.5 % at day 10. For 

imidacloprid, symptoms of 

hyperactivity (tumbling and 

trembling) appeared at day 1 for 

dose 0.30 ng/bee and at day 3 for 

lower doses. From day 4 to day 6, 

percentage of hyperactivity was 

significantly higher than that of the 

control group for doses 0.24 and 

0.30 ng/bee (p<0.001). 

601 Cage Imidacl

oprid 

F - Apis 

mellifera 

Chronic oral 

LC50/Adult 

mortality 

Oral /Sugar water 10 d  1 4 0.08-0.30 

ng/bee 

0.227 

ng/bee 

LC50 value for imidacloprid 

(determined at day 10 by nonlinear 

regression analysis) was 

0.227±0.02 ng/bee. At the highest 

dose, 0.30 ng/bee, the LT50 was 

estimated to be 5 days 
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601 Cage Clothian

idin    

T 99.9% Apis 

mellifera 

Enzymes/AChE 

activity 

Oral /Sugar water 10 d  1 4 0.03-0,25 

ng/bee 

0.12-0.24 

ng/bee 

Clothianidin exposure led to higher 

AChE micromoles per hour per 

microgram of tissue with doses 

0.12 and 0.24 ng/bee (p<0.001) and 

AChE nanomoles per hour per 

milligram protein with the highest 

dose, 0.24 ng/bee (p<0.01).There 

was a significant negative 

relationship between protein 

concentration and AChE 

micromoles per hour per 

microgram of tissue (p<0.01) 

601 Cage Clothian

idin    

T 99.9% Apis 

mellifera 

Mortality 

/Hyperactivity 

Oral /Sugar water 10 d  1 4 0.03-0,25 

ng/bee 

0.03-0.24 

ng/bee 

No hyperactivity symptoms were 

observed in bees exposed to 

clothianidin. The mortality rate 

varied from 0 % to 1.2 % with no 

significant differences between 

doses and their respective control 

group. 

603 Lab Imidacl

oprid 

P 92.5% Apis 

mellifera 

LD50 oral/Adult 

mortality 

Oral /Sugar water 48 h  1 5 80-100 

ng/µL 

80.9 

ng/bee 

The LD50 of imidacloprid to A. 

mellifera was established at 

80.9ng/bee (v2 = 56.778, slope = 

2.781 ± 1.757).  
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603 Lab Imidacl

oprid 

P 92.5% Apis 

mellifera 

Morphology/ 

Brain Morpho-

physiology 

Oral /Sugar water 1-10 d  1 3 0.809-8.09 

ng/bee 

0.809-

8.09 

ng/bee 

In mushroom bodies of bees 

exposed to imida cloprid 

concentrations of LD 50/10 and in 

optic lobes of bees exposed to 

imidacloprid concentrations of LD 

50/10, LD 50/100 and LD 50/50 the 

presence of condensed cells was 

observed. The Feulgen reaction 

revealed the presence of some cells 

with pyknotic nuclei, whereas 

Xylidine Ponceau stain revealed 

strongly stained cells. These 

characteristics can indicate the 

occurrence of cell death. Cells in 

mushroom bodies of bees exposed 

to imidacloprid concentrations of 

LD 50/10 appeared to be swollen. 

Cell death was confirmed by 

immunocytochemical technique. 
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609 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Genetic 

change/Transcript 

levels (RNA 

sequencing) and 

lipid profiles 

Oral /ambrosia 

(syrup) 

15 d  1 1 2 µg/L 2 µg/L Significant enrichment of genes 

functioning in lipid-carbohydrate-

mitochondrial metabolic networks. 

Myc-involved transcriptional 

response to exposure of this 

neonicotinoid indicated by 

overrepresentation of E-box 

elements in the promoter regions of 

genes with altered expression. RNA 

levels for a cluster of genes 

encoding detoxifying P450 

enzymes elevated, with coordinated 

dow-egulation of genes in 

glycolytic and sugar-metabolising 

pathways. Expression of the 

environmentally responsive Hsp90 

gene reduced, indicating 

diminished buffering and stability 

of the developmental program. 

612 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Morphology/Deve

lopment of 

hypopharyngeal 

glands  

Oral /Diet/Pollen 

and sugar water 

9 and 

14 d  

1 1 2 (sugar 

water) 3 

(pollen) 

µg/kg   

2.1 

(sugar 

water) 

2.7 

(pollen) 

ug/kg(M

easured 

dose 

levels) 

Acini of 14d old honeybees were 

significantly smaller than those of 

9d old honeybees for both treated 

and untreated honeybees (p<0.001). 

The acini of 14d control honeybees 

were 19.68 % smaller than those of 

9d old control bees and the acini of 

14d day-old treated honeybees 

were 21.33 % smaller than those of 

9d treated honeybees. 9d treated 

honeybees had 14.5 % smaller acini 

than 9d control honeybees and 14d 

treated honeybees had 16.3 % 

smaller acini than 14d control 

honeybees (p<0.001). 
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612 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Electrophysiology

/Abdominal 

Ventilation 

Movements 

(AVM) 

Oral /Diet/Pollen 

and sugar water 

9 d  1 1 2 (sugar 

water) 3 

(pollen) 

µg/kg   

2.1 

(sugar 

water) 

2.7 

(pollen) 

ug/kg(M

easured 

dose 

levels) 

Significant inhibitory effect on the 

generation of AVM bursts with 

imidacloprid significantly affecting 

the bursting pattern of AVMs by 

causing a 59.4 % increase in the 

inter-burst interval from 4.56 to 

7.27 s. Fewer AVM bursts were 

recorded per minute from 

imidacloprid-treated honeybees 

than from untreated honeybees. 

There was a 56.99 % decrease in 

the mean duration of AVM bursts, 

from 3.53 to 1.52 s.. No significant 

difference in internal frequency of 

AVM bursts between imidacloprid-

treated and untreated honeybees. 

616 Field     Clothian

idin    

F - Bombus 

impatiens  

Colony 

parameter/Foragin

g bees 

Contact & 

oral/Field 

exposure/Flower/w

hite clover 

6 d  1 1 0.45 kg 

a.i./ha  

0.45 kg 

a.i./ha 

6d exposure study. Significantly 

higher mortality of worker bees 

observed on treated plots on day 6 

(p<0.001). 

616 Field     Clothian

idin    

F - Bombus 

impatiens  

Colony 

parameter/Adult 

mortality 

Contact & 

oral/Field 

exposure/Flower/ 

white clover 

6 d  1 1 0.45 kg 

a.i./ha  

0.45 kg 

a.i./ha 

6d exposure study. Significantly 

lower foraging activity observed on 

treated plots on days 5 and 6 

(p<0.001). 

616 Field     Clothian

idin    

F - Bombus 

impatiens  

Colony 

parameter/Queen 

production 

Contact & 

oral/Field 

exposure/Flower/ 

white clover 

6 d  1 1 0.45 kg 

a.i./ha  

0.45 kg 

a.i./ha 

6d exposure study. No new queens 

produced in colonies from treated 

plots during the course of the study. 

Any queens present most likely the 

original mother queen. 
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616 Field     Clothian

idin    

F - Bombus 

impatiens  

Colony 

parameter/Colony 

growth 

Contact & 

oral/Field 

exposure/Flower/w

hite clover 

6 d  1 1 0.45 kg 

a.i./ha  

0.45 kg 

a.i./ha 

6d exposure study. No significant 

differences at the end of the study. 

There were fewer bees and honey 

pots in the treated colonies 

although percent dead was higher. 

Hive weight was lower and had 

increased more slowly and with a 

lag compared to controls. 

616 Field     Clothian

idin    

F - Bombus 

impatiens  

Colony 

parameter/Colony 

growth 

Contact & 

oral/Field 

exposure/Flower/ 

white clover 

14 d  1 1 0.45 kg 

a.i./ha  

0.45 kg 

a.i./ha 

14d exposure study. Significantly 

fewer live adults and honey pots 

compared to controls. Signifcantly 

lower total weight of live adults 

and higher number of dead adults 

and immature bees. 

616 Field     Clothian

idin    

F - Bombus 

impatiens  

Colony 

parameter/Colony 

growth 

Contact & 

oral/Field 

exposure/Flower/ 

white clover 

14 d  1 1 0.45 kg 

a.i./ha  

0.45 kg 

a.i./ha 

14d exposure study after mowing. 

No significant differences between 

treated and untreated colonies for 

any of the parameters measured. 

616 Field     Clothian

idin    

F - Apis 

mellifera, 

Bombus 

spp. 

Behaviour 

/Avoidance 

Contact & 

oral/Field 

exposure/Flower/ 

white clover 

1 week 1 1 0.45 kg 

a.i./ha  

0.45 kg 

a.i./ha 

Neither bumble bees nor honey 

bees avoided foraging on white 

clover in turf that had been treated 

with clothianidin. 

622 Lab Imidacl

oprid 

- >99% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Oral /Sugar water 24 h  1 1 1.28 

ng/bee 

1.28 

ng/bee 

An acute, sublethal dose of 

imidacloprid had no adverse effect 

on learning and memory at the 

dosage of 1.28 ng/bee.  

622 Lab Imidacl

oprid + 

Coumap

hos 

- >99% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Oral /Sugar water/ 24 h  1 1 1.28/1.81 

ng/bee 

1.28 

(imidaclo

prid) 

1.81 

(coumap

hos) 

ng/bee 

An acute, sublethal dose of 

combined imidacloprid and 

coumpaphos had no adverse effect 

on learning and memory at the 

dosage of 1.28 and 1.81ng/bee 

respectively. In fact the 

combination enhanced learning and 

memory compared to controls.  
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625 Field     Clothian

idin    

P 99.9% Apis 

mellifera 

LD50 contact 

/Homing rate 

Contact /topical -   1 5  -  1/10-1/2 

LD50LD

50 was 

21.8ng/b

ee 

Percentage of successful homing 

flights was significantly reduced at 

½ LD50 (p<0.001), ¼ LD50 

(p<0.001) and 1/10 LD50 

(p<0.001) only. There was no 

significant effect on flight time. 

626 Lab Imidacl

oprid 

F 17.8% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 24 h  1 7 0.15-15 

ppm  

118.74 

(83.97-

170.52) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 

99.82,170.52, 83.97, 120.65 ng/bee. 

626 Lab Imidacl

oprid 

F 17.8% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 48 h  1 7 0.15-15 

ppm  

90.09 

(28.81-

242.45) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 34.37, 85.47, 

28.81, 59.36; A. m. mellifera, 

242.45 ng/bee. 

626 Lab Imidacl

oprid 

F 17.8% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 72 h  1 7 0.15-15 

ppm  

69.68 

(24.96-

193.59) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 29.79, 65.14, 

24.96, 34.36; A. m. mellifera, 

193.59 ng/bee. 

626 Lab Clothian

idin    

F 50.0% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 24 h  1 7 0.015-1.5 

ppm  

3.53 

(1.24-

6.76) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 1.24, 2.75, 

5.37, 2.85, 2.20; A. m. mellifera, 

6.76 ng/bee. 

626 Lab Clothian

idin    

F 50.0% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 48 h  1 7 0.015-1.5 

ppm  

3.35 

(1.11-

6.27) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 1.11, 2.82, 

5.07, 2.61, 2.19; A. m. mellifera, 

6.27 ng/bee. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

488 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

626 Lab Clothian

idin    

F 50.0% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 72 h  1 7 0.015-1.5 

ppm  

3.28 

(1.25-

6.13) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 1.25, 2.79, 

4.83, 2.50, 2.16; A. m. mellifera, 

6.13 ng/bee. 

626 Lab Thiamet

hoxam  

F 25.0% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 24 h  1 7 0.02-2 

ppm  

4.40 

(1.99-

9.00) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 4.32, 2.26, 

5.01, 4.13, 2.48, 1.99; A. m. 

mellifera, 3.40; A. m. carnica, 9.00, 

5.73, 5.71 ng/bee. 

626 Lab Thiamet

hoxam  

F 25.0% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 48 h  1 7 0.02-2 

ppm  

4.27 

(1.65-

9.07) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 3.90, 2.31, 

5.08, 3.68, 2.44, 1.65; A. m. 

mellifera, 3.40; A. m. carnica, 9.07, 

5.56, 5.64 ng/bee. 

626 Lab Thiamet

hoxam  

F 25.0% Apis 

mellifera 

Acute oral 

LD50/Adult 

mortality 

Oral /Sugar water 72 h  1 7 0.02-2 

ppm  

4.16 

(1.64-

8.86) 

ng/bee 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 3.59, 2.15, 

4.52, 4.27, 2.44, 1.64; A. m. 

mellifera, 3.36; A. m. carnica, 8.86, 

5.46, 5.36 ng/bee. 

626 Lab Imidacl

oprid 

F 17.8% Apis 

mellifera 

Indirect contact 

LC50/Contact 

with leaves 

Leaves/Chestnut 24-72 h  1 4 15-150 

ppm  

- Data not summarised, Log scale 

graph omly presented. 

626 Lab Clothian

idin    

F 50.0% Apis 

mellifera 

Indirect contact 

LC50/Contact 

with leaves 

Leaves/Chestnut 24 h  1 4 1.5-15 

ppm  

4.44 

(4.08-

4.71) 

ppm 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 4.53, 4.71; 

A. m. mellifera, 4.08 ppm. 

626 Lab Clothian

idin    

F 50.0% Apis 

mellifera 

Indirect contact 

LC50/Contact 

with leaves 

Leaves/Chestnut 48 h  1 4 1.5-15 

ppm  

3.68 

(3.12-

4.64) 

ppm 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 3.12, 4.64; 

A. m. mellifera, 3.28 ppm. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

626 Lab Clothian

idin    

F 50.0% Apis 

mellifera 

Indirect contact 

LC50/Contact 

with leaves 

Leaves/Chestnut 72 h  1 4 1.5-15 

ppm  

3.43 

(2.96-

4.29) 

ppm 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 2.96, 4.29; 

A. m. mellifera, 3.03 ppm. 

626 Lab Thiamet

hoxam  

F 25.0% Apis 

mellifera 

Indirect contact 

LC50/Contact 

with leaves 

Leaves/Chestnut 24 h  1 4 2-20 ppm  4.8 

(5.27-

6.03) 

ppm 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 5.36, 5.27, 

6.03; A. m. mellifera, 3.38; A. m. 

carnica, 4.44 ppm. 

626 Lab Thiamet

hoxam  

F 25.0% Apis 

mellifera 

Indirect contact 

LC50/Contact 

with leaves 

Leaves/Chestnut 48 h  1 4 2-20 ppm  4.10 

(3.53-

5.3) ppm 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 3.53, 5.30, 

4.61; A. m. mellifera, 3.31; A. m. 

carnica, 3.75 ppm. 

626 Lab Thiamet

hoxam  

F 25.0% Apis 

mellifera 

Indirect contact 

LC50/Contact 

with leaves 

Leaves/Chestnut 72 h  1 4 2-20 ppm  3.68 

(2.75-

5.27) 

ppm 

Data are means of LD50 values 

from hives, individual values from 

hives: A. m. ligustica, 2.75, 5.27, 

4.17; A. m. mellifera, 3.09; A. m. 

carnica, 3.11 ppm. 

635 Lab Imidacl

oprid 

P >99% Apis 

mellifera 

Mortality/Adult 

mortality 

Oral /Sugar water 3 d  1 3 10-1000 

nmol/l 

1000 

nmol/l 

Mortality significantly higher than 

controls at 1µmol/l only (p<0.001). 

635 Lab Imidacl

oprid + 

Coumap

hos 

P >99% Apis 

mellifera 

Mortality/Adult 

mortality 

Oral /Sugar water 3 d  1 3 10-1000 

nmol/l 

1000 

nmol/l 

Mortality significantly higher than 

controls at 1µmol/l only (p=0.004). 

635 Lab Imidacl

oprid 

P >99% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Oral /Sugar water 3+1 d  1 2 10-1000 

nmol/l 

10-100 

nmol/l 

There was significant impairment 

of various aspects of learning 

performance, olfactory learning, 

memory formation and olfactory 

memory at the doses tested. 
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id 

Study 
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Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

635 Lab Imidacl

oprid + 

Coumap

hos 

P >99% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Oral /Sugar water 3+1 d  1 2 10-1000 

nmol/l 

10/10-

100/100 

nmol/l 

There was significant impairment 

of various aspects of learning 

performance, olfactory learning, 

memory formation and olfactory 

memory. The effects were less 

marked and often not significantly 

different from controls in the 

reversal group. 

636 Lab Imidacl

oprid 

A  95.5% African-

ized Apis 

mellifera 

Morphology/Mor

phology of 

Malpgigian 

tubules 

(Hemotoxylin-

Eosin stain) 

Oral /Food  1, 3, 5, 

7 or 10 

d  

1 3 0.809-8.09 

ng/bee 

0.809-

8.09 

ng/bee 

Loss of part of the cell into the 

lumen and increased frequency and 

intensity of pyknotic cells was 

evident at all doses and exposure 

periods. Cytoplasmic vacuolization 

was present at all dose levels on 

days 3 and 5 and also on day 1 at 

the two highest dose levels. 

Homogenization of staining of the 

cytoplasm was observed at days 5, 

7 and 10 at all dose levels and also 

on day 1 at the lowest dose. 

Morphology in solvent control 

group similar to that of the non-

solvent group. 

636 Lab Imidacl

oprid 

A  95.5% African-

ized Apis 

mellifera 

Histochemical 

analysis/Feulgen 

reaction 

(chromatin 

compaction) in 

Malpgigian 

tubules 

(Hemotoxylin-

Eosin stain) 

Oral /Food  1, 3, 5, 

7 or 10 

d  

1 3 0.809-8.10 

ng/bee 

0.809-

8.09 

ng/bee 

Bees in all exposed groups at all 

time points presented more strongly 

stained nuclei indicating a higher 

level of chromatin compaction in 

Malphigian tubules. No changes 

recorded in solvent control or 

similar non-solvent groups. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

636 Lab Imidacl

oprid 

A  95.5% African-

ized Apis 

mellifera 

Histochemical 

analysis/Xylidine 

Ponceau staining 

of Malphigian 

tubules 

Oral /Food  1, 3, 5, 

7 or 10 

d  

1 3 0.809-8.11 

ng/bee 

0.809-

8.09 

ng/bee 

Regions of the cytoplasm with 

negative reaction that may indicate 

autophagic activity were observed 

at all dose levels and time points 

except 1/50 LD50 on day 1 and all 

time periods in both control groups. 

636 Lab Imidacl

oprid 

A  95.5% African-

ized Apis 

mellifera 

Immunocytochem

ical 

analysis/TUNEL 

reaction in 

Malphigian 

tubules 

Oral /Food  1, 3, 5, 

7 or 10 

d  

1 3 0.809-8.12 

ng/bee 

0.809-

8.09 

ng/bee 

TUNEL positive nuclei were 

present on at least some days at all 

dose levels in exposed bees but not 

in either control group indicating 

increased cell apoptosis after 

chronic imidacloprid exposure. 

654 Lab Imidacl

oprid 

-  - Apis 

mellifera 

AChE activity 

within the 

brain/IC50 

 -   - - 50-10000 

nM  

295 nM Imidcaloprid inhibits KC ACh 

response with an IC50 of 296nM. 

Other effects also reported. 

654 Lab Clothian

idin    

-  - Apis 

mellifera 

AChE activity 

within the 

brain/IC50 

 -     200 nM  200 nM Clothianidin inhibits KC ACh 

response with an IC50 of 200nM. 

Other effects also reported. 

662 Field     Clothian

idin    

F  - Apis 

mellifera 

Acute /Adult 

mortality  

Contact /Dust/corn 

seed/sowing 

"brief 

dusting

" 

1 1 1.25  

mg/seed  

--- - Mortality of up to 100% observed. 

No significant effect of drill 

modification on mortality. 

Significant effect of humidity on 

subsequent survival. 

662 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Acute /Adult 

mortality  

Contact /Dust/corn 

seed/sowing 

"brief 

dusting

" 

1 1 0.5  

mg/seed  

25-4786 

ng/bee 

Mortality of up to 80% observed. 

No significant effect of drill 

modification on mortality. 

Exposure (residue) data reported up 

to 4786ng/bee. 

662 Field     Thiamet

hoxam  

F  - Apis 

mellifera 

Acute /Adult 

mortality  

Contact /Dust/corn 

seed/sowing 

"brief 

dusting

" 

1 1 0.1  

mg/seed  

--- - Mortality of up to 65% observed. 

No significant effect of drill 

modification on mortality at a 

distance of 5-9m, significant effect 

at 5-9m. 
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id 

Study 
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Pesti-

cide  
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levels 

Applicati

on rate  

Effect 

dose  

Results 

680 Field     Thiamet

hoxam  

F  - Apis 

mellifera 

Behaviour 

/Flower visits 

Field 

exposure/Field 

exposur/Fennel 

-   1 1 20g 

insecticide

/20L of 

water   

20g 

insecticid

e/20L of 

water  

Apis mellifera. Duration of visits to 

untreated fennel plots and treated 

fennel plots were 53s and 35s 

respectively. Duration of visits to 

untreated mixed fennel and cotton 

plots and treated mixed plots was 

44s and 39s respectively. A general 

observation of bee species 

indicated that there were fewer 

visits to treated plots compared to 

untreated plots. 

680 Field     Thiamet

hoxam  

F  - Trigona 

spinipes  

Behaviour 

/Flower visits 

Field 

exposure/Field 

exposur/Fennel 

-   1 1 20g 

insecticide

/20L of 

water   

20g 

insecticid

e/20L of 

water  

Trigona spinipes. Duration of visits 

to untreated fennel plots and treated 

fennel plots were 40s and 20s 

respectively. Duration of visits to 

untreated mixed fennel and cotton 

plots and treated mixed plots was 

47s and 26s respectively. A general 

observation of bee species 

indicated that there were fewer 

visits to treated plots compared to 

untreated plots. 
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Pesti-

cide  
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levels 
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Effect 

dose  

Results 

689 Field     Clothian

idin    

F  20% Apis 

mellifera 

Colony 

parameters/Adult 

mortality 

Oral /Field 

exposur/rice 

2 mo  1 1 250L, 

5000x 

diluted -  

-  Average number of dead workers 

ranged from 40 to over 100 within 

24 hours after spraying but only a 

few dead workers were observed in 

the subsequent days. Distance from 

the rice field had no significant 

effect on the number of dead 

workers. There were no collapsed 

colonies during the 2 month, post-

spray observation period. Hive 

weight and capped-brood area did 

not significantly differ among those 

hives placed at varying distances 

from the rice field. The results 

indicated that clothianidin spraying 

of the rice field increased the 

mortality of the honeybees, but did 

not cause colony collapse. 

690 Field     Clothian

idin    

F  Clothi

anidin 

(Mode

sto 

480FS

)% 

Apis 

mellifera 

Colony 

parameters/Colon

y survival 

Oral 

/Flower/Maize 

Floweri

ng 

period 

of 

maize   

- - 156 mL 

per 50,000 

seeds per 

50,000 

seeds 

-  Clothianidin contamination of 

pollen ranged from 10.0 to 41.0 

ng/g with a mean of 27.0 ng/g (± 

10.0). No negative effects of 

clothianidin treated maize on the 

development and long-term 

survival of honey bee colonies were 

observed. A low proportion of 

maize pollen in total bee-collected 

pollen during the maize flowering 

period was noted. The findings 

suggest that maize plants are less 

attractive forage to honeybees than 

other available plants in the area. 
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Applicati
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Effect 
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690 Field     Imidacl

oprid 

F  Imida

clopri

d% 

Apis 

mellifera 

Colony 

parameters/Colon

y survival 

Oral 

/Flower/Maize 

Floweri

ng 

period 

of 

maize   

- - 83.3/150 

mL per 

50,000 

seeds per 

50,000 

seeds 

-  Imidacloprid was not detected in 

any pollen sample. No negative 

effects of imidacloprid treated 

maize on the development and 

long-term survival of honey bee 

colonies were observed. A low 

proportion of maize pollen in total 

bee-collected pollen during the 

maize flowering period was noted. 

The findings suggest that maize 

plants are less attractive forage to 

honeybees than other available 

plants in the area. 

697 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Film method' 48 or 

72   

1 3 0.25-0.75 

ml/L  

0.25 

ml/L 

At first spray mortality was 34.9% 

(SD 2.75) at 48h and 67.0% (SD 

4.72) at 72h. At second spray 

mortality was 46.4% (SD 3.17) at 

48h and 70.5% (SD 3.19) at 72h. 

Control mortality was 4.18% and 

9.5% for first spray (48h and 72h 

respectively) and 4.9% and 9.5% at 

second spray. 

697 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Mortality/Adult 

mortality  

Film method' 48 or 

72 h 

1 3 0.25-0.75 

ml/L  

0.50 

ml/L 

At first spray mortality was 42.0% 

(SD 3.68) at 48h and 71.9% (SD 

4.72) at 72h. At second spray 

mortality was 50.7% (SD 1.76) at 

48h and 73.3% (SD 2.26) at 72h. 

Control mortality was 4.18% and 

9.5% for first spray (48h and 72h 

respectively) and 4.9% and 9.5% at 

second spray. 
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levels 
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on rate  

Effect 
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Results 

697 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Mortality/Adult 

mortality  

Film method' 48 or 

72 h 

1 3 0.25-0.75 

ml/L  

0.75 

ml/L 

At first spray mortality was 43.7% 

(SD 6.12) at 48h and 76.4% (SD 

3.99) at 72h. At second spray 

mortality was 53.6% (SD 0.87) at 

48h and 79.1% (SD 0.96) at 72h. 

Control mortality was 4.18% and 

9.5% for first spray (48h and 72h 

respectively) and 4.9% and 9.5% at 

second spray. 

744 Lab Imidacl

oprid 

A  - Apis 

mellifera 

Sublethal 

/Feeding rate, 

locomotory 

activity 

Oral /Sugar water 4 d  1 9 0.08-125 

ug/L 

0.08-125 

ug/L 

Honey bees behaviour unaffected at 

all dose levels. 

744 Lab Imidacl

oprid 

A  - Apis 

mellifera 

Survival/ 

Longevity 

Oral /Sugar water 4 d  1 9 0.08-126 

ug/L 

0.08-125 

ug/L 

Honey bees longevity unaffected at 

all dose levels. 

744 Lab Imidacl

oprid 

A  - Bombus 

terrestris 

Sublethal 

/Feeding rate, 

locomotory 

activity 

Oral /Sugar water 4 d  1 9 0.08-127 

ug/L 

0.08-125 

ug/L 

In bumble bees there was a 

significant dose related decline in 

feding rate (P<0.001). No 

significant effect onn locomotion 

except in the presence of 

acetonitrile. 

744 Lab Imidacl

oprid 

A  - Bombus 

terrestris 

Survival/ 

Longevity 

Oral /Sugar water 4 d  1 9 0.08-128 

ug/L 

0.08-125 

ug/L 

No effect on bumble bee longevity 

observed 

750 Lab Clothian

idin    

F - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact 

/Leaves/apple tree 

leaves 

3 h  1 1 5.12 

ug/m2 

5.12 

ug/m2 

Our laboratory results showed that 

up to 24th hour mortality induced 

by bot product was below 15%. 

During the subsequent hours, the 

number of dead bees increased up 

to 72 hours. There were no 

significant differences between 

treatments. Comparison with 

control data not reported. 
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750 Lab Clothian

idin    

F - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact 

/Leaves/apple tree 

leaves 

3 h  1 1 5.12 

ug/m2 

5.12 

ug/m2 

Our laboratory results showed that 

up to 24th hour mortality induced 

by bot product was below 15%. 

During the subsequent hours, the 

number of dead bees increased up 

to 72 hours. There were no 

significant differences between 

treatments. Comparison with 

control data not reported. 

750 Semi-

field 

Clothian

idin    

F - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact 

/Powder/Oil-seed 

rape 

7 d  1 1 5.12 

ug/m2 

5.12 

ug/m2 

In the treated cages, the daily bee 

mortality increased in the first 2-3 

days after the dust application 

compared to untreated 

cageswhereas it was stable in the 

controls. These early increases 

were significantly higher than 

controls, at later time points the 

differences were not significant. 

750 Semi-

field 

Clothian

idin    

F - Apis 

mellifera 

Colony 

parameter/ 

Colony strength 

Contact 

/Powder/Oil-seed 

rape 

7 d  1 1 5.12 

ug/m2 

5.12 

ug/m2 

The colony strength (number of 

adult bees and brood) significantly 

changed during the trial but with 

similar trend in both treatments. 

The number of adult bees and 

brood cells decreased after 7 days 

from treatment due to the confined 

condition, but then rapidly 

increased during summer. 

750 Semi-

field 

Clothian

idin    

F - Apis 

mellifera 

Colony 

parameter/Thermo

regulation 

capacity 

Contact 

/Powder/Oil-seed 

rape 

7 d  1 1 5.12 

ug/m2 

5.12 

ug/m2 

The thermoregulation capacity was 

not affected by treatment. In both 

treatments, the temperature 

decreased and showed large 

fluctuations during the confinement 

period whereas it became stable 

after the removing of the screening 

net. 
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Effect 
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750 Semi-

field 

Clothian

idin    

F - Apis 

mellifera 

Behaviour/Flight 

activity 

Contact /Powder/ 

Oil-seed rape 

7 d  1 1 5.12 

ug/m2 

5.12 

ug/m2 

There was no significant 

differences in flight activity 

between treatments before 

application. After application, the 

flight activity in treated cages was 

significantly higher than in control 

ones. 

750 Semi-

field 

Clothian

idin    

F - Apis 

mellifera 

Behaviour/Foragi

ng activity 

Contact /Powder/ 

Oil-seed rape 

7 d  1 1 5.12 

ug/m2 

5.12 

ug/m2 

The foraging activity (the total 

number of bees in the three plots) 

was similar between treatments, 

both before and after application. 

750 Semi-

field 

Clothian

idin    

F - Apis 

mellifera 

Behaviour/Foragi

ng behaviour 

Contact /Powder/ 

Oil-seed rape 

7 d  1 1 5.12 

ug/m2 

5.12 

ug/m2 

The foraging behaviour observed 

on the plots showed no obvious 

symptoms of poisoning. However, 

in the treated cages, the day after 

the dust application, many agitated 

bees and some bees (~10 per cage) 

were observed, showing abnormal 

behaviours (cleaning behaviour and 

uncoordinated body movements) at 

the entrance of the hive. 
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Results 

753 Lab Imidacl

oprid 

-  95% Apis 

mellifera 

Colony 

parameter/Capped 

brood rate 

Contact & oral 

/into larval 

honeycomb cells 

4 d  4 7 0.4-8000 

ng/larva 

24 

ng/larva 

Larvae capped-brood rates were 

97.50, 90.83 and 87.50% for 0.4, 

24 and 200 ng/larva imidacloprid 

treatment and 98.75 and 91.04% in 

controls. At higher doses of 2000, 

4000, 6000 and 8000 ng/larva, most 

larvae were removed by nurse bees 

by day 2 or day 3 with larvae 

capped-brood rates of 59.58, 39.38, 

30.83 and 11.67% respectively. 

Larvae capped-brood rates were 

significantly different among the 

experimental treatments (p<0.001). 

Groups that received a dose of 24 

ng/larva or higher were 

significantly lower than controls 

(p<0.05). The LD50 of 

imidacloprid is about 1400 ng/larva 

as analysed by the CalcuSyn 

software. 

753 Lab Imidacl

oprid 

-  95% Apis 

mellifera 

LD50/Larvae Contact & oral 

/into larval 

honeycomb cells 

4 d  4 7 0.4-8000 

ng/larva 

1400 

ng/larva 

The LD50 of imidacloprid is about 

1400 ng/larva as analysed by the 

CalcuSyn software. 
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id 
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on rate  
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Results 

753 Lab Imidacl

oprid 

-  95% Apis 

mellifera 

Colony 

parameter/Pupatio

n rate 

Contact & oral 

/into larval 

honeycomb cells 

4 d  4 7 0.4-8000 

ng/larva 

24 

ng/larva 

Pupation rates were 94.29, 88.13 

and 86.67% with 0.4, 24 and 200 

ng/larva imidacloprid and 97.50 

and 91.04% in controls. With the 

imidacloprid dose raised to 2000, 

4000, 6000 and 8000 ng/larva, the 

pupation rates were 56.46, 34.38, 

27.71 and 9.38% respectively. 

Pupation rates were significantly 

different among the experimental 

treatments (p<0.001). Groups that 

received a dose of 24 ng/larva or 

higher were significantly lower 

than controls (p<0.05). 

753 Lab Imidacl

oprid 

-  95% Apis 

mellifera 

Colony 

parameter/Eclosio

n rate 

Contact & oral 

/into larval 

honeycomb cells 

4 d  4 7 0.4-8000 

ng/larva 

2000 

ng/larva 

Eclosion rates were 89.20, 83.54 

and 77.29% with 0.4, 24 and 200 

ng/larva imidacloprid and 89.82 

and 89.17% for the controls. At 

higher doses of 2000, 4000, 6000 

and 8000 ng/larva, the eclosion 

rates were 51.04, 30.63, 25.21 and 

8.54%, respectively. Eclosion rates 

were significantly different among 

the experimental treatments 

(p<0.001). Groups that received a 

dose of 2000ng/bee or higher were 

significantly lower than controls 

(p<0.05). 
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753 Lab Imidacl

oprid 

-  95% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

Contact & oral 

/into larval 

honeycomb cells 

4 d  4 4 0.0004-0.4 

ng/larva 

0.04 

ng/larva 

The bees belonging to 0.0004 and 

0.004 ng imidacloprid treated 

groups showed better olfactory 

associative ability than the bees 

treated with 0.04 and 0.4 ng 

imidacloprid in conditioning trial 3 

(T3) and T4 (p<0.05), and the bees 

belonging to the 0.0004 ng 

imidacloprid treated group showed 

better olfactory associative ability 

than the bees treated with 0.04 and 

0.4 ng imidacloprid in T2 (p<0.05). 

757 Lab/ 

field 

Imidacl

oprid 

-  - Bombus 

terrestris 

Mortality /Adult 

mortality 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10 ppb 10 ppb No significant effect on worker 

mortality. No significant effect on 

queen mortality compared to 

controls. Worker mortality and 

losses not significantly greater than 

in controls (P=0.08). 

757 Lab/ 

field 

Imidacl

oprid 

(O) + 

Lambda

-

cyhaloth

rin ( C ) 

-  - Bombus 

terrestris 

Mortality /Adult 

mortality 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10/37.5 

ppb/ppm 

10/37.5 

ppb/ppm 

On average, 39% of workers from 

M colonies, died in the nest box; a 

figure four times higher than 

control (9%) colonies (p<0.001). 

Worker mortality and losses 

significantly greater than in 

controls (P<0.001). No significant 

effect on queen mortality compared 

to controls. 

757 Lab/ 

field 

Imidacl

oprid 

-  - Bombus 

terrestris 

Behaviour/Pollen 

carrying  /Pollen 

load 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10 ppb 10 ppb Foragers returned with significantly 

smaller pollen loads per foraging 

bout compared to control colonies 

(p=0.0011) and collected pollen 

successfully in a significantly lower 

percentage of their foraging bouts 

(p=0.0018). 
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757 Lab/ 

field 

Imidacl

oprid 

(O) + 

Lambda

-

cyhaloth

rin ( C ) 

-  - Bombus 

terrestris 

Behaviour/Pollen 

carrying  /Pollen 

load 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10/37.5 

ppb/ppm 

10/37.5 

ppb/ppm 

Foragers returned with significantly 

smaller pollen loads per foraging 

bout compared to control colonies 

(p<0.001) and collected pollen 

successfully in a significantly lower 

percentage of their foraging bouts 

(p=0.0026). 

757 Lab/ 

field 

Imidacl

oprid 

-  - Bombus 

terrestris 

Behaviour/Foragi

ng/worker 

foraging 

performance 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10 ppb 10 ppb Average duration of successful 

pollen foraging bouts was 

significantly longer than for control 

foragers (p=0.037). Percentage of 

workers getting lost was 50% 

higher than control colonies 

(p=0.008). 

757 Lab/ 

field 

Imidacl

oprid 

(O) + 

Lambda

-

cyhaloth

rin ( C ) 

-  - Bombus 

terrestris 

Behaviour/Foragi

ng/worker 

foraging 

performance 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10/37.5 

ppb/ppm 

10/37.5 

ppb/ppm 

Foragers performed fewer foraging 

bouts compared to control colonies 

(p=0.011). Average duration of 

successful pollen foraging bouts 

was significantly longer than for 

control foragers (p=0.005). 

Percentage of workers getting lost 

was 50% higher than control 

colonies (p=0.03). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

757 Lab/ 

field 

Imidacl

oprid 

(O) + 

Lambda

-

cyhaloth

rin ( C ) 

-  - Bombus 

terrestris 

Colony 

parameter/Colony 

survival 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10/37.5 

ppb/ppm 

10/37.5 

ppb/ppm 

Total worker production at the end 

of the experiment was significantly 

lower in imidacloprid-treated 

colonies (reduced by 27%) 

compared to control colonies 

(p<0.001). Brood number 

(larvae+pupae) was significantly 

lower compared to control colonies 

(p<0.001), a 22% reduction in 

brood production. There was no 

significant effect on in the mass of 

the wax nest structure. Significantly 

more foragers compared to control 

colonies over the 4 weeks 

(p<0.001). 

757 Lab/ 

field 

Imidacl

oprid 

(O) + 

Lambda

-

cyhaloth

rin ( C ) 

-  - Bombus 

terrestris 

Colony 

parameter/Colony 

survival 

Oral /Gravity 

feeder placed on a 

Petri dish lined 

with filter paper 

28 d  12 1 10/37.5 

ppb/ppm 

10/37.5 

ppb/ppm 

Total worker production at the end 

of the experiment was significantly 

lower in imidacloprid + lambda-

cyhalothrin-treated colonies 

(reduced 9%) compared to control 

colonies (p=0.009). Brood number 

(larvae+pupae) was significantly 

lower compared to control colonies 

(p<0.001), 7% reduction in brood 

production. There was no 

significant effect on in the mass of 

the wax nest structure. Significantly 

more foragers compared to control 

colonies over the 4 weeks 

(p<0.001). 

758 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Chronic 

/Mortality 

Oral /Food  7 d  1 2 48-96 ppb 48 ppb Corrected mortality based on the 

formula by Abbot (1925) using 

control mortality of 13.1% was 

5.04±3.19%. Mortality rate was not 

significantly different to controls. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

503 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

758 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Chronic 

/Mortality 

Oral /Food  7 d  1 2 48-96 ppb 96 ppb Corrected mortality based on the 

formula by Abbot (1925) using 

control mortality of 13.1% was 

20.14±3.96%. Mortality rate was 

significantly different to controls 

(p=0.007). 

769 Lab Imidacl

oprid 

- - Bombus 

terrestris 

Reproduction 

/Ovary 

development 

Oral /Sugar 

water/syrup/Syrup 

13 d  1 9 0.08-125 

µg/L 

1 ug/L Microcolonies showed a significant 

dose-dependent decline in 

fecundity (P<0.001), with 

environmentally realistic dosages in 

the range of 1µg/L (=1.27ppb) 

capable of reducing brood 

production by 42%. Ovary 

development was unimpaired by 

dietary imidacloprid except at the 

highest dosage. Imidacloprid 

significantly reduced feeding on 

both syrup and pollen but, after 

controlling statistically for dosage, 

microcolonies that consumed more 

syrup and pollen produced more 

brood. After 14d bees had ovaries 

with larger oocytes at all but the 

highest dosage of imidacloprid. All 

measures of oocyte size in 

microcolonies and the number of 

workers with mature oocytes 

affected significantly (p<0.001) 

with oocytes significantly smaller 

at 125 µg/L (159 ppb) when 

compared to all other (p<0.001). 

There were fewer workers with 

mature oocytes in microcolonies at 

125µg/L (p<0.001). 
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id 
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type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

783 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Genetic change/ 

Larval gene 

expression 

Oral /50% royal 

jelly, 6% D-

glucose, 6% D-

fructose, 37% 

double distilled 

water and 1% 

yeast extract 

24 h 1 1 200 ppm  200 ppm There were no significant 

interactive effects between Varroa 

and pesticides on gene expression 

for the targeted genes or the 13 

pathogen targets. There were gene-

expression changes following mite 

exposure, and less pronounced 

changes following exposure to 

exogenous chemicals. 
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id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

788 Lab Thiamet

hoxam  

P 98% Apis 

mellifera 

Sublethal/ 

Biomarkers 

Contact /Contact 48 h  1 3 2.56-51.16 

ng/bee 

2.56-

51.16  

Compared to the controls, the tissue 

activities of AChE and ALP did not 

vary with the thiamethoxam doses. 

After exposure, CaE1 and CaE2 

displayed significant variations in 

tissue activities whatever the dose. 

A decrease for CaE1 and a 

significant increase for CaE2 could 

be seen when compared to the 

corresponding controls. For CaE1, 

the lowest dose (2.56ngbee), 

induced the strongest effect. The 

tissue activities of CaE3, CAT and 

GST only presented variations after 

exposure to the lowest 

thiamethoxam dose. The tissue 

activities of CaE3 and GST 

decreased significantly, whereas 

those of CAT increased when 

compared to their controls. For 

AChE, CaEs and CAT, both tissue 

and specific activities displayed 

similar patterns of variation. 

However, for GST and ALP, 

different patterns were observed 

between tissue and specific 

activities, showing that other 

proteins could be modulated by 

thiamethoxam. 

788 Lab Thiamet

hoxam  

P 98% Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Contact /Contact 48 h  1 3 - ng/bee 51.16  The LD50 of thiamethoxam at 48h 

in foragers was 51.16ng/bee (95% 

CI 47.07-56.28).  
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

813 Lab Imidacl

oprid 

F - Melipona 

quadrif-

asciata 

anthid-

ioides 

Development/ 

Larval mortality, 

behaviour, 

development 

Oral /Larval diet Larval 

develop

ment 

1 18 0.0056-56 

µg a.i./bee 

0.0056-

56 ug 

a.i./bee 

Survival of stingless bee larvae 

exposed to imidacloprid was 

significantly impaired (p<0.001). 

Survival between 0.28 and 28 µg 

a.i./bee was similar with all larvae 

exposed to doses within this range 

dying before reaching the pupa 

stage. A stronger effect of 

imidacloprid was observed at 56.00 

µg a.i./bee where larvae usually 

survived for less than five days. 

Survival rates were above 50% 

only at the lowest imidacloprid 

dose used (0.0056 µg a.i./bee), with 

a negative correlation between the 

insecticide dose and the TL50. 

Exposure of larvae to imidacloprid 

did not significantly affect 

developmental time or body mass. 

No diet rejection was observed in 

the experiment. 

813 Lab Imidacl

oprid 

F - Melipona 

quadrif-

asciata 

anthid-

ioides 

Development/Mor

phometry of 

Mushroom Bodies 

Oral /Larval diet Larval 

develop

ment 

1 18 0.0056-56 

µg a.i./bee 

0.0056-

56 ug 

a.i./bee 

The mushroom bodies of newly 

emerged adult workers (1d old) 

were not significantly affected by 

imidacloprid, but their development 

was thereafter significantly 

impaired by imidacloprid, as 

reflected by the reduced volume 

observed in older insects. While 

untreated insects exhibited an 

increase in mushroom body volume 

with aging, in insects exposed to 

the insecticide during larval 

development, this increase was 

compromised, even more so at 

higher doses, where a 36% 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

813 Lab Imidacl

oprid 

F - Melipona 

quadrif-

asciata 

anthid-

ioides 

Behaviour 

/Walking 

behaviour 

Oral /Larval diet Larval 

develop

ment 

1 18 0.0056-56 

µg a.i./bee 

0.0056-

56 ug 

a.i./bee 

Larval ingestion of imidacloprid 

did not affect the walking behavior 

of 1d old adults relative to controls, 

whereas older adults (4 and 8d after 

emergence) were affected (p<0.05). 

There was a dose-dependent overall 

impairment in walking activity 

following imidacloprid ingestion. 

High doses of imidacloprid led to 

reductions in distance walked and 

walking velocity as well as 

increases in resting time and 

number of stops in the arena in the 

four- and eight-day-old adults. 

818 Field     Imidacl

oprid 

A  - Apis 

mellifera 

Colony 

parameter/Colony 

collapse Disorder 

Oral /Food 

/Supplementary 

feeding for over-

wintering 

13 wk weekl

y 

4 0 µg/kg   0 µg/kg  One of 4 control colonies failed at 

23 weeks. Effects of dose on sealed 

brood and mortality presented 

graphically. 

818 Field     Imidacl

oprid 

A  - Apis 

mellifera 

Colony 

parameter/Colony 

collapse Disorder 

Oral /Food 

/Supplementary 

feeding for over-

wintering 

13 wk weekl

y 

4 0.1/20 

µg/kg   

0.1 

(4wk)/20 

(9wk) 

µg/kg  

Three colonies failed. Two of 4 

colonies failed at 19 weeks another 

at 23 weeks. Effects of dose on 

sealed brood and mortality 

presented graphically. 

818 Field     Imidacl

oprid 

A  - Apis 

mellifera 

Colony 

parameter/Colony 

collapse Disorder 

Oral /Food 

/Supplementary 

feeding for over-

wintering 

13 wk weekl

y 

4 1.1/40 

µg/kg   

1.1 

(4wk)/ 

40 (9wk) 

µg/kg  

All colonies failed. One colony 

failed at each of  16, 18, 21 and 23 

weeks. Effects of dose on sealed 

brood and mortality presented 

graphically. 

818 Field     Imidacl

oprid 

A  - Apis 

mellifera 

Colony 

parameter/Colony 

collapse Disorder 

Oral /Food 

/Supplementary 

feeding for over-

wintering 

13 wk weekl

y 

4 5.3/200 

µg/kg   

5.3 

(4wk)/ 

200 

(9wk) 

µg/kg  

All colonies failed. One of the 4 

colonies failed at 16 weeks another 

at 19 weeks and a final two at 23 

weeks. Effects of dose on sealed 

brood and mortality presented 

graphically. 
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Results 

818 Field     Imidacl

oprid 

A  - Apis 

mellifera 

Colony 

parameter/Colony 

collapse Disorder 

Oral /Food 

/Supplementary 

feeding for over-

wintering 

13 wk weekl

y 

4 10.5/400 

µg/kg   

10.5 

(4wk)/ 

400 

(9wk) 

µg/kg  

All colonies failed. Two of 4 

colonies failed at 14 weeks and the 

final two at 18 weeks. Effects of 

dose on sealed brood and mortality 

presented graphically. 

820 Lab Imidacl

oprid 

T - Apis 

mellifera 

Behaviour 

/Distance 

tarvelled 

Oral /Sugar water 24 h  1 5 0.05-500 

ppb  

50-500 

ppb 

Bees exposed to 50 and 500 ppb 

imidacloprid travelled significantly 

shorter distances than control bees 

(p<0.001). No statistically 

significant difference in distance 

travelled was observed between 

groups exposed to 0.05, 0.5, and 

5.0 ppb imidacloprid. 

820 Lab Imidacl

oprid 

T - Apis 

mellifera 

Behaviour /Time 

interacting 

Oral /Sugar water 24 h  1 5 0.05-500 

ppb  

  The level of exposure had a 

significant influence on the amount 

of time a pair of bees spent 

interacting when exposed to 

imidacloprid ( p<0.001). The 

control group spent the most time 

interacting, followed by the groups 

exposed to 0.05 ppb, 0.5 ppb, 5.0 

ppb and 500 ppb. Bees exposed to 

50 ppb imidacloprid spent 32% less 

time interacting than the control 

group. No significant differences 

were observed in pairwise 

comparisons between the control 

and the various dose levels of tau-

fluvalinate and concentration of 

imidacloprid. 
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820 Lab Imidacl

oprid 

T - Apis 

mellifera 

Behaviour /Time 

in food zone 

Oral /Sugar water 24 h  1 5 0.05-500 

ppb  

  The effect of exposure on the 

amount of time treated bees spent 

in the food zone was significantly 

affected imidacloprid (p<0.001). 

Time in the food zone increased 

with higher levels of imidacloprid 

exposure. Although the group 

exposed to 0.05 ppb spent less time 

in the food zone than the control, 

each subsequent increase in 

exposure was accompanied by an 

increase in time spent near the 

sucrose. 30.6% of the observation 

period was spent near the sucrose 

for bees exposed to 50 ppb 

imidacloprid, and 40.8% for those 

exposed to 500 ppb, compared with 

8.0% of the observation period 

spent near the sucrose for the 

control group.The effect of 

exposure on the amount of time 

treated bees spent in the food zone 

was significantly affected 

imidacloprid ( p<0.001). Time in 

the food zone increased with higher 

levels of imidacloprid exposure. 

Although the group exposed to 0.05 

ppb spent less time in the food zone 

than the control, each subsequent 

increase in exposure was 

accompanied by an increase in time 

spent near the sucrose. 30.6% of 

the observation period was spent 

near the sucrose for bees exposed 

to 50 ppb imidacloprid, and 40.8% 

for those exposed to 500 ppb, 

compared with 8.0% of the 

observation period spent near the 

sucrose for the control group. 
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823 Lab Imidacl

oprid 

-  - Apis 

mellifera 

ligustica 

Behaviour 

/Proboscis 

extension reflex 

(PER) 

Oral /7uL of 

imidacloprid in 2 

mol/L sucrose 

solution 

1 h  1 2 24-241 

ppb  

24-241 

ppb 

In nectar foragers, there were fewer 

PER responses at both imidacloprid 

doses as compared with the 

controls. In pollen foragers, the 

lower imidacloprid dose (24ppb) 

resulted in behaviours similar to 

those of controls, but this was not 

the case for bees given the higher 

dose (241ppb). Treatment had a 

significant effect on SRT 

(p<0.0001). Nectar foragers treated 

with imidacloprid increased their 

SRT in comparison to controls. 

Pollen foragers treated with 

imidacloprid also increased their 

SRT in comparison to controls. 

Treatment had a significant effect 

on total PER/bee (p<0.0001). 

Nectar foragers treated with 

imidacloprid had fewer total 

PER/bee in comparison to controls. 

Pollen foragers treated with 

imidacloprid also had fewer total 

PER/bee in comparison to controls. 
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823 Field     Imidacl

oprid 

-  - Apis 

mellifera 

ligustica 

Behaviour 

/Foraging and 

waggle dance 

Oral /7uL of 

imidacloprid in 2 

mol/L sucrose 

solution 

24 h  1 1 24 ppb  24 ppb There was no significant effect of 

imidacloprid on the sucrose 

concentrations that foragers 

collected at a feeder 24h after 

treatment. There was no significant 

difference in the number of dance 

circuits performed by control bees 

vs. imidacloprid-treated bees before 

treatment and control bees after 

treatment. However, imidacloprid-

treated bees performed significantly 

fewer dance circuits after 

imidacloprid treatment (the fewest 

of any category (p<0.05). For 30% 

sucrose solution, imidacloprid-

treated bees produced significantly 

fewer dance circuits than control 

bees (p<0.05). There were 

significant individual differences in 

the degree to which imidacloprid 

reduced dancing (p<0.001). 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

512 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

833 Field     Thiamet

hoxam  

-  - Apis 

mellifera 

Behaviour 

/Homing rate/ 

Oral /Sugar water 2 d 

Single 

exposur

e 

1 1 1.34 

ng/bee 

1.34 

ng/bee 

Proportion of treated foragers 

returning to the colony was 

significantly lower than that of 

control foragers. Failure to return 

was greater in treated foragers that 

tended to be unfamiliar with the 

foraging site, as indicated by their 

significantly lower homing 

proportions as compared with 

familiar foragers (p<0.001). 

Experiments 1 and 2 returned 

homing failure estimates of 0.102 

and 0.316, respectively. In other 

words, 10.2 to 31.6% of exposed 

honey bees would fail to return to 

their colony when foraging in 

treated crops on a daily basis. 

834 Field     Imidacl

oprid 

-  - Bombus 

terrestris 

Colony 

parameter/Colony 

weight gain 

Oral /Food/Pollen 

and sugar water 

14 d  1 2 6 (P)/0.7 

(SW) - 12 

(P)/1.4 

(SW) 

µg/kg  

6 

(pollen)/

0.7 

(sugar 

water)-

12 

(pollen)/

1.4 

(sugar 

water) 

µg/kg 

Colonies in both low and high 

treatments gained significantly less 

weight over the course of the 

experiment compared with the 

control colonies (p<0.001 for both 

treatments). By the end of the 

experiment, the low and high-

treatment colonies were on average 

8 and 12% smaller, respectively, 

than the control colonies. The 

weight change in the high treatment 

colonies was not significantly 

different from that of the low-

treatment colonies.  Control 

colonies produced a mean of 14 

new queens; low and high 

treatments produced a mean of 2 

and 1.5 queens respectively. 
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859 Lab Imidacl

oprid 

-  99.5% Apis 

mellifera 

Mortality/Adult 

mortality 

Contact/Contact/T

opical application 

24 h  1 3 0.005-0.03 

µg/bee 

0.005-

0.03 

µg/bee 

Non-honey diets significantly 

decreased the ability of honey bees 

to tolerate the natural toxin 

aflatoxin B1 but had no measurable 

effect on toxicity of  imidacloprid. 

Diet did not influence imidacloprid 

toxicity in bioassays. 

863 Field/la

b 

Imidacl

oprid 

-  - Apis 

mellifera 

Colony 

parameter/Disease 

status  

Oral /Food/Protein 

supplement patties 

(100 g each) 

5-8 wk 1 2 5-20 ppb  5-20 ppb Nosema infections increased 

significantly higher (p<0.05) in 

bees from pesticide-treated hives 

when compared to bees from 

control hives indicating 

demonstrating an indirect effect of 

pesticides on pathogen growth in 

honey bees. Traces of imidacloprid 

were found in bees and bee bread 

collected from control colonies 

which may have been due to bee 

drift between experimental colonies 

and/or exposure resulting from 

foraging on treated agricultural 

crops in the vicinity. Newly 

emerged bees tested negative for 

imidacloprid and bees from the 

higher 20ppb pesticide exposure 

colonies were significantly 

(p<0.05) lighter in weight in the 

July trial. 
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id 
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865 Field/la

b 

Clothian

idin    

F - Honeybee Mortality/Adult 

mortality  

Contact 

/Dust/during 

sowing of coated 

seeds 

60 min  1 1 1.25  

mg/seed 

73000-

74000 

seeds/ha 

118-674 

ng/bee 

The bees captured, in the first 

clothianidin trial (July 2009) bees 

at the sugar dispenser, at the 

beginning of the sowing showed no 

symptoms of poisoning and none 

died when taken to the laboratory, 

either in the conditions of 

laboratory or high humidity. In the 

subsequent four samples (15, 30, 

45, 60 mins from sowing), all the 

bees died in the conditions of high 

humidity and none in laboratory 

humidity. After 3h from the end of 

this test, about 400 dead bees 

wwere found in front of the four 

hives which, by the end of the day 

after, had reached 1490. In the 

second clothianidin trial 

(September 2010), again there was 

no mortality in the 0 min sample. In 

the sample collected at 15 min, the 

mortality was relatively high in 

high humidity, and in the 

successive samples, almost all died. 

Mortality was also observed in 

samples held in laboratory 

humidity, collected after 45 and 60 

min from the beginning of the 

sowing. 
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id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

865 Field/la

b 

Imidacl

oprid 

F - Honeybee Mortality/Adult 

mortality  / 

Contact 

/Dust/during 

sowing of coated 

seeds 

60 min  1 1 0.5  

mg/seed 

73000-

74000 

seeds/ha 

30-3661 

ng/bee 

In the first imidacloprid trial (July 

2009), none of the bees collected at 

the beginning of the sowing died. 

In the succeeding samples, only in 

high humidity conditions did high 

mortality emerge, whilst only six 

died (of a total of 60 bees) of those 

held in laboratory humidity. By the 

evening the number of dead bees in 

front of the 4 hives did not 

significantly increase and was 

lower than 50 bees. In the second 

imidacloprid trial (October 2009), 

the pattern of mortality was similar 

to the first imidacloprid trial. In this 

trial, samples of flying bees were 

also collected in front of the hives, 

then caged and all held in high 

humidity. No mortality was 

observed at time 0 and also in the 

sample collected after 15 min; in 

the successive samples, high or 

total mortality occurred. In the 

evening, about 300 dead bees were 

present in front of the hives, the 

day after there were about 500. 

None of six bees fed in laboratory 

with the sugar solution of the 

dispenser, collected at the end of 

the sowing, died. 

868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

1.5-3 

ng/bee 

The median number of feeder visits 

for bees treated with 1.5 ng and 3 

ng imidacloprid compared to the 

control bees during the 3h 

observation period was reduced by 

47% and 98%, respectively. 
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868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Homing 

rate/Returning 

bees 

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

0.15-6 

ng/bee 

Return rates were - controls, 0.15 

and 1.5 ng: 100%; 3 ng: 95%, 6 ng 

25%). Bees treated with 3 ng and 6 

ng imidacloprid that were not 

directly flying to the hive were 

observed to have reduced mobility, 

a phase of motionlessness with 

occasional trembling and cleaning 

movements.group and for doses up 

to 3ng/bee. 

868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

1.5-3 

ng/bee 

Trip duration for 1.5 and 3 ng was 

significantly increased by increased 

by 50% and 130% respectively. 

868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

1.5-3 

ng/bee 

Time spent at feeder at 1.5 and 3 ng  

was significantly increased by 

27.5% and 45.6% respectively. 

868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

1.5-3 

ng/bee 

Flight time to feeder significantly 

increased at 1.5 and 3 ng increased 

by 64.7% and 241.1% respectively. 

868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Homing rate 

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

1.5-3 

ng/bee 

Flight time to hive significantly 

increased at 1.5 and 3 ng by 20% 

and 210% respectively 

868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

1.5-3 

ng/bee 

Interval between return to feeder 

increase for 1.5 and 3 ng increase 

by 33% and 993% 

868 Field Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.15-6 

ng/bee 

1.5-3 

ng/bee 

Time in hive between trips increase 

at 1.5 and 3 ng significantly 

increased by 33% and 993% 

respectively. First two visits at 3ng 

were increased by 972.2% and 

1077.7% respectively. 
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868 Field Clothian

idin    

-  - Apis 

mellifera 

Homing 

rate/Returning 

bees 

Oral /Sugar water 3 h 1 4 0.05-2 

ng/bee 

0.05-2 

ng/bee 

Return rates were – controls and 

0.05ng: 0.5ng: 94.4%; 1ng: 73.8%; 

2ng: 20.6%. Symptoms observed 

after dosing at and release at 1 and 

2ng.included awkwardly arched 

abdomen, sometimes followed by a 

phase of turning upside down and 

lying on the back with paddling leg 

movements. 

868 Field Clothian

idin    

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.05-2 

ng/bee 

0.5-2 

ng/bee 

Exposure to 0.5 ng and 1 ng 

resulted in a significant reduction 

of the number of feeder visits 

compared to the control group. 

During the 3h observation period 

visit frequency was reduced by 

31% and 71%, respectively For 

bees at 2ng that returned to the 

feeder the number of visits was 

reduced by 74%. The lower doses 

had no significant effect on visit 

number. 

868 Field Clothian

idin    

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.05-2 

ng/bee 

0.5-2 

ng/bee 

Duration of foraging trips at 0.5, 1 

and 2ng was significantly increased 

by 20%, 32.2% and 109.3% 

respectively. 

868 Field Clothian

idin    

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.05-2 

ng/bee 

0.5-2 

ng/bee 

Time spent at feeder at 0.5, 1.0  and 

2.0 ng significantly increased by 

14.1%, 39.9% and 101.8% 

respectively. 

868 Field Clothian

idin    

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.05-2 

ng/bee 

0.05-2 

ng/bee 

No significant effect of treatment. 

868 Field Clothian

idin    

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.05-2 

ng/bee 

0.5-2 

ng/bee 

Duration of return flights at 0.5, 1.0  

and 2.0 ng significantly increased 

by by 30.0%, 40.0% and 90.0% 

respectively. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

868 Field Clothian

idin    

-  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar water 3 h 1 4 0.05-2 

ng/bee 

0.5-2 

ng/bee 

Interval between return to feeder at 

0.5, 1.0 and 2.0 ng significantly 

increased by 15.8%, 36.7% and 

95.9% respectively. Time spent in 

hive after first trip at 1.0  and 2.0 

ng increased by 192.4% and 400% 

respectively (second visits by 82.2 

and190.7%). 

884 Semi-

field 

Clothian

idin    

- - Apis 

mellifera 

Mortality 

/Foraging  

Contact & oral 

/Field 

exposure/Dust 

7 d  1 5 0.1-2.0 g 

a.i./ha  

1 g 

a.i./ha 

(x≤160 

µm) 

Compared to other dust fractions 

applied at the same rate (g a.i./ha), 

significantly increased mortality 

was found for fine dust particles (x 

≤ 160 μm), which falls within the 

range of the particle size of pollen 

(2-250 μm). The comparison of 

different application rates showed 

that the ‘no observed effect rate’ 

(NOER) application for the particle 

size fraction of x ≤ 160 μm is 

below 1.0 g a.i./h. 

890 Lab Imidacl

oprid 

F  10% Apis 

mellifera 

LC50 /Adult 

mortality 

 48 h  1 - - 10.9 

mg/L 

LC50 value reported was 10.9mg/L  

(6.50 - 15.4). 

895 Field     Thiamet

hoam. 

imidaclo

prid and 

clothian

din 

F  - Apis 

mellifera 

Colony 

parameter/Colony 

health including 

size, moratlity, 

brrod production, 

and over-

wintering 

Contact & oral 

/Field 

exposure/Flower 

/Oil-seed rape  

3 wk 1 1 Various   None  No significant effects from 

foraging on any of these three seed 

treatment on colony development 

and over-wintering success were 

reported. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

915 Field     Imidacl

oprid 

F  - 'Honey 

bee' 

Behaviour 

/Flower visits 

Contac & 

oral/Field 

exposure/Flower 

visits/Mustard 

24, 48, 

72, 120 

(5d) h  

  0.02% 0.0178 % Bee visits were reduced in treated 

plots relative to controls. Mean 

visits in treated plots were 3.11 

(24h), 4.15 (48h), 4.42 (72h) and 

5.50 (5d). Corresponding control 

plot visits were 8.44, 8.50, 9.30 and 

9.35. No statistical comparison 

with controls presented. 

920 Field     Imidacl

oprid 

-  - Honeybee Colony 

parameter/Colony 

survival  

Field 

exposure/Field 

exposure/Apple 

-   - - -   -  There was higher mortality in the 

underbasket, a reduction of hive 

weight and higher queen mortality 

in those hives where imidacloprid 

was applied. Pollen analysis 

showed a high percentage of apple 

pollen after insecticide application. 

935 Lab Imidacl

oprid 

F  - Honey 

bees' 

Mortality/Adult 

mortality/whole-

animal bioassays 

Oral /Sugar water 48 h  1 2 5-50 ng/µl  5-50 

ng/µl 

1mM 

verapami

l 

There was a significantly higher 

mortality in groups that were pre-

treated with verapamil followed by 

imidacloprid than in imidacloprid 

alone groups (p<0.05). This was 

seen at both doses of imidacloprid. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

946 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Electrophysiology

/Pharmacological 

and molecular 

characterization 

of nAChRs on 

cultured Kenyon 

cells of the 

mushroom bodies 

Contact /in vitro  1 9 - 211 +/- 

2.3 nM 

(EC50 = 

concentr

ation 

giving 

half the 

maximu

m 

normaliz

ed 

activatio

n) 

Applications of ACh as well as 

nicotinic agonists such as nicotine 

and imidacloprid induced inward 

currents in all cells with fast 

desensitization. Imidacloprid was 

only a partial agonist of nAChRs 

on KCs since its efficacy in 

eliciting maximum inward currents 

was found to be almost half lower 

than that of ACh. At concentrations 

of 100 uM, for which both ACh 

and NIC induced maximum 

currents, NIC induced 107.6 +/- 

6.3% and Imidacloprid 50.5 +/- 

4.8% of the maximum ACh-

induced currents. 

973 Lab Clothian

idin    

F  50% Apis 

mellifera 

LD50 oral/Adult 

mortality  

Oral /Sugar water 24 h 1 9 0.0075-75 

ppm  

2.844 

ng/bee 

Clothianidin caused the death of all 

the tested honey bees within 3 h 

from the start of the trial at the field 

concentration of 75 ppm, and 

within 72 h at the concentration of 

1.5 ppm, 50 times lower. The 

mortality at the concentration of 1.5 

ppm at 1 h from the beginning of 

the test was greater than that at the 

7.5 ppm concentration and the 0.75 

ppm concentration caused lower 

mortality than the 0.375 ppm 

concentration. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

973 Lab Clothian

idin    

F  50% Apis 

mellifera 

LD50 oral/Adult 

mortality  

Oral /Sugar water 48 h 1 9 0.0075-75 

ppm  

2.689 

ng/bee 

Clothianidin caused the death of all 

the tested honey bees within 3 h 

from the start of the trial at the field 

concentration of 75 ppm, and 

within 72 h at the concentration of 

1.5 ppm, 50 times lower. The 

mortality at the concentration of 1.5 

ppm at 1 h from the beginning of 

the test was greater than that at the 

7.5 ppm concentration and the 0.75 

ppm concentration caused lower 

mortality than the 0.375 ppm 

concentration. 

973 Lab Clothian

idin    

F  50% Apis 

mellifera 

LD50 oral/Adult 

mortality  

Oral /Sugar water 72 h 1 9 0.0075-75 

ppm  

2.608 

ng/bee 

Clothianidin caused the death of all 

the tested honey bees within 3 h 

from the start of the trial at the field 

concentration of 75 ppm, and 

within 72 h at the concentration of 

1.5 ppm, 50 times lower. The 

mortality at the concentration of 1.5 

ppm at 1 h from the beginning of 

the test was greater than that at the 

7.5 ppm concentration and the 0.75 

ppm concentration caused lower 

mortality than the 0.375 ppm 

concentration. 

973 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LD50 oral/Adult 

mortality  

Oral /Sugar water 24 h 1 10 0.01-100 

ppm  

4.769 

ng/bee 

Thiamethoxam caused the death of 

all the tested honey bees up to the 

concentration of 0.5 ppm. The 

product caused statistically 

significant mortality up to 0.1 ppm. 

At the concentration of 10 ppm the 

mortality increased more slowly 

than at the concentrations of 5 ppm, 

2 ppm, and 1 ppm. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

973 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LD50 oral/Adult 

mortality  

Oral /Sugar water 48 h 1 10 0.01-100 

ppm  

4.411 

ng/bee 

Thiamethoxam caused the death of 

all the tested honey bees up to the 

concentration of 0.5 ppm. The 

product caused statistically 

significant mortality up to 0.1 ppm. 

At the concentration of 10 ppm the 

mortality increased more slowly 

than at the concentrations of 5 ppm, 

2 ppm, and 1 ppm. 

973 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LD50 oral/Adult 

mortality  

Oral /Sugar water 72 h 1 10 0.01-100 

ppm  

4.316 

ng/bee 

Thiamethoxam caused the death of 

all the tested honey bees up to the 

concentration of 0.5 ppm. The 

product caused statistically 

significant mortality up to 0.1 ppm. 

At the concentration of 10 ppm the 

mortality increased more slowly 

than at the concentrations of 5 ppm, 

2 ppm, and 1 ppm. 

973 Lab Clothian

idin    

F  50% Apis 

mellifera 

LC50 /Indirect 

contact/Adult 

mortality 

Contact /Leaves 24 h 1 6 1.5-75 

ppm  

4.485 

ppm 

Clothianidin caused total mortality 

within 24 h at the concentration of 

37.5 ppm (half of field 

concentration) and within 48 h at 

the concentration of 15 ppm. The 

product caused statistically 

significant mortality up to 3.75 

ppm, a concentration 20 times 

lower than the field one. 

973 Lab Clothian

idin    

F  50% Apis 

mellifera 

LC50 /Indirect 

contact/Adult 

mortality 

Contact /Leaves 48 h 1 6 1.5-75 

ppm  

2.967 

ppm 

Clothianidin caused total mortality 

within 24 h at the concentration of 

37.5 ppm (half of field 

concentration) and within 48 h at 

the concentration of 15 ppm. The 

product caused statistically 

significant mortality up to 3.75 

ppm, a concentration 20 times 

lower than the field one. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

973 Lab Clothian

idin    

F  50% Apis 

mellifera 

LC50 /Indirect 

contact/Adult 

mortality 

Contact /Leaves 72 h 1 6 1.5-75 

ppm  

2.667 

ppm 

Clothianidin caused total mortality 

within 24 h at the concentration of 

37.5 ppm (half of field 

concentration) and within 48 h at 

the concentration of 15 ppm. The 

product caused statistically 

significant mortality up to 3.75 

ppm, a concentration 20 times 

lower than the field one. 

973 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LC50 /Indirect 

contact/Adult 

mortality 

Contact /Leaves 24 h 1 5 1-100 

ppm  

5.2 ppm Thiametoxam caused total 

mortality within 6 hours at the field 

concentration of 100 ppm and 

within 72 h at the concentration of 

10 ppm. The product caused 

statistically significant mortality up 

to 2 ppm, a concentration 50 times 

lower than the field one. 

973 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LC50 /Indirect 

contact/Adult 

mortality 

Contact /Leaves 48 h 1 5 1-100 

ppm  

3.313 

ppm 

Thiametoxam caused total 

mortality within 6 hours at the field 

concentration of 100 ppm and 

within 72 h at the concentration of 

10 ppm. The product caused 

statistically significant mortality up 

to 2 ppm, a concentration 50 times 

lower than the field one. 

973 Lab Thiamet

hoxam  

F  25% Apis 

mellifera 

LC50 /Indirect 

contact/Adult 

mortality 

Contact /Leaves 72 h 1 5 1-100 

ppm  

2462 

ppm 

Thiametoxam caused total 

mortality within 6 hours at the field 

concentration of 100 ppm and 

within 72 h at the concentration of 

10 ppm. The product caused 

statistically significant mortality up 

to 2 ppm, a concentration 50 times 

lower than the field one. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

978 Field     Clothian

idin    

-  - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact /Dust 30 min  1 1 1.25 

mg/seed 

-  There was variable mortality in 

bees exposed to dusts containing 

clothianidin. In low humidity 

conditions, mortality was 50% after 

exposure. In high humidity 

mortality was 92% after exposure. 

978 Field     Clothian

idin    

-  - Apis 

mellifera 

Mortality /Adult 

mortality 

Contact /Dust  -  1 1 1.25 

mg/seed 

-  No symptoms of poisoning were 

observed. Three bees out of 72 died 

without specific symptoms of 

neonicotinoid poisoning. There 

were no subsequent mortalities 

detected either in the control (0 

minutes) before the starting up of 

the drilling machine, or in other 

successive samples within 48 h. 

When bees were freed, into the 

sunlight, almost all were able to fly 

away. Samples collected after two 

consecutive days of sowing, despite 

probable higher quantities of 

fragments of coating on vegetation 

on the margins, did not demonstrate 

any acute toxicity to honey bees. 

984 Lab Imidacl

oprid 

F  70% Apis 

mellifera 

ligustica L 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Oral /Sugar water 2 h  1 2 0.3-0.6 

ng/bee 

0.3-0.6 

ng/bee 

Water response (PER). Water 

responsive index of worker bees 

treated with imidacloprid showed 

positive a positive effect with 

increased water sensitivity. The 

effect was stronger at 03.ng/bee 

than at 0.6ng/bee (graphical data). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

984 Lab Imidacl

oprid 

F  70% Apis 

mellifera 

ligustica L 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Oral /Sugar water 2 h  1 2 0.3-0.6 

ng/bee 

0.3-0.6 

ng/bee 

Sucrose response (PER). 

Measurements of % PER before 

exposure indicated the normal 

increase of response with sucrose 

concentration. After being fed 

orally with 0.3 ng and 0.6 ng of 

imidacloprid, the proboscis 

extension reflex rate of worker bees 

to sucrose solution stimulation was 

decreased relative to pre-exposure 

(graphical data) but Chi-saquare 

test showed that the differences 

between proboscis extension reflex 

rates before and after treatment 

were insignificant. 

1005 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Development/Cell 

death 

Oral /Larval food 4 d  1 1 400 ppm  400 ppm Imidacloprid along with other 

pesticides tested triggered an 

increase in apoptosis in treated 

compared to untreated larvae. The 

level of cell death in the midgut due 

to imidacloprid was 61% 

(51%(DeadEnd, 76% ISCDDK) 

which was statistically similar to 

the highest level of 77% seen for 

simazine. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1011 Semi-

field 

Clothian

idin    

F  - Apis 

mellifera 

Mortality 

/behaviour 

Contact & oral 

/Dust 

7 d  1 2 0.5-2.0 g 

a.i./ha  

0.5-2 g 

a.i./ha 

The results show that primarily 

field edge structures are high risk 

areas for dust drift with highly 

toxic ingredients to bees. Whereas 

bees in cages did not show 

hightened mortality (< 5%) - 

independent of treatment, mortality 

of bees feeding from exposed petri 

dishes was significantly higher, 

which is due to the elevated 

clothianidin concentrations in the 

food solution (up to 62.78 ng 

a.i./g). In general, we can conclude 

that during rape seed sowing there 

are effects expected to bees 

(considering all experimental set-

ups). However, during maize seed 

sowing in 2010 a hightened 

mortality of bees was observed due 

to the treatment. Manual 

application of clothianidin at 2 g 

a.i./ha show sliglty hightened 

mortality of bees.  More data on the 

impact of exposure of dust on 

colonies depending on the 

application amount of dust (0.5 g 

a.i. / ha and 2.0 g a.i./ ha 

Clothianidin) were obtained from 

experimental approaches in tents 

with manual application of 

insecticide-loaded dust in Phacelia. 

Despite an overall low mortality, a 

visible effect on mortality of the 

colonies was detected for the higher 

concentration, whereas the low 

concentration compared with the 

untreated control showed no 

differences. 
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id 
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Pesti-
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levels 
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on rate  

Effect 

dose  

Results 

1011 Semi-

field 

Clothian

idin    

F  - Apis 

mellifera 

Mortality 

/behaviour 

Contact & oral 

/Dust 

7 d  1 2 0.5-2.0 g 

a.i./ha  

0.5-2 g 

a.i./ha 

The results show that primarily 

field edge structures are high risk 

areas for dust drift with highly 

toxic ingredients to bees. Whereas 

bees in cages did not show 

hightened mortality (< 5%) - 

independent of treatment, mortality 

of bees feeding from exposed petri 

dishes was significantly higher, 

which is due to the elevated 

clothianidin concetrations in the 

food solution (up to 62.78 ng 

a.i./g). In general, we can conclude 

that during rape seed sowing there 

are effects expected to bees 

(considering all experimental set-

ups). However, during maize seed 

sowing in 2010 a hightened 

mortality of bees was observed due 

to the treatment. Manual 

application of clothianidin at 2 g 

a.i./ha show sliglty hightened 

mortality of bees.  More data on the 

impact of exposure of dust on 

colonies depending on the 

application amount of dust (0.5 g 

a.i. / ha and 2.0 g a.i./ ha 

Clothianidin) were obtained from 

experimental approaches in tents 

with manual application of 

insecticide-loaded dust in Phacelia. 

Despite an overall low mortality, a 

visible effect on mortality of the 

colonies was detected for the higher 

concentration, whereas the low 

concentration compared with the 

untreated control showed no 

differences. 
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id 

Study 

type 

Pesti-

cide  
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1023 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Morphology/Acin

i diameter 

Oral /Sugar water 24 h  1 1 1 ppb  1 ppb Acini size shrank more quickily in 

imidacloprid exposed bees and by 

Day 14 were significantly smaller 

than controls (p<0.0001). Light and 

electron microscopy showed hardly 

any difference between controls 

and gland cells, treated with 

imidacloprid. 

1040 Lab Imidacl

oprid 

F  - Bombus 

terrestris 

Genetic 

change/Nurse to 

forager timing 

based on genetic 

sequencing 

Oral /Sugar water 2 d  1 1 20 ppb  20 ppb No significant effect of 

imidacloprid exposure on Btfor 

gene expression (p>0.1). 

1074 Cage Imidacl

oprid 

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral /Pollen 7 d  1 1 48 ng/g 48 ppb 20% mortality after 7-day period of 

exposure to pollen containing 

imidacloprid was not significantly 

different to controls. 

1074 Cage Imidacl

oprid 

-  - Apis 

mellifera 

Chronic/Food 

consumption 

Oral /Pollen 7 d  1 1 48 ng/g 48 ppb Consumption of imidacloprid 

treated pollen over 7d was 

significantly lower than control 

consumption (p<0.001). 

1075 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour /T-

maze navigation 

Oral /Pollen 7 d  1 1 48 ng/g 48 ppb The proportion of imidacloprid 

treated bees that successfully 

navigated the single T-tube in the 

third conditioning session 

(p=0.018) and evaluation session in 

the T-tube maze (p<0.001) were 

significantly lower than those from 

the control group. 
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1075 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) 

Oral /Pollen 7 d  1 1 48 ng/g 48 ppb The percentage of individuals 

showing an initial PER response in 

imidacloprid (85%) were not 

significantly different from those 

recorded in control group (87.5%), 

indicating that the exposure did not 

affect the state of sensor-motor 

pathway underlying the PER. 

1076 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Colony 

parameter/Colony 

survival 

  - - - 27 (14-

39) ng/g 

Bee samples from three of five 

symptomatic apiaries, were 

contaminated with imidacloprid in 

concentrations between 14 ng/g and 

39 ng/g tissue. This contamination 

was unlikely to have originated 

from food supplements applied by 

the beekeepers, because both sugar 

syrup and sugar patties tested 

negative for imidacloprid residues. 

Bees foraging in these regions were 

likely exposed to imidacloprid and 

other insecticides which are widely 

applied to olive, citrus and fruit 

cultivations in Greece. All five 

apiaries also tested positive for 

Nosema ceranae. 
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1085 Field     Thiamet

hoxam  

F  350g/

L% 

Apis 

mellifera 

Mortality /Adult 

mortality  

/Dust/Corn  4 d  1 1 7.35 g 

a.i./ha  

7.35 g 

a.i./ha20

% 

On the day of sowing, bee mortality 

in the control hive did not differ 

significantly to that of pre-

treatments levels, whilst in the 

exposure hives bee mortality 

increased from 20 before pre-

treatment to >40 on the day of 

sowing. Shortly after the sowing 

period, bee mortality in the 

exposure hives decreased to values 

of approximately 10. There was a 

significant effect of treatment 

(p=0.020) and time (p=0.024) on 

mortality. 

1085 Field     Thiamet

hoxam  

F  350g/

L% 

Apis 

mellifera 

Behaviour 

/Foraging  

/Dust/Corn  16 d  1 1 7.35 g 

a.i./ha  

7.35 g 

a.i./ha50

% 

Foraging bees/min in both groups 

were similar to previous days on 

the day od sowing. On subsequent 

days the number was reduced in 

both groups but more markedly in 

treated hives. There was a 

significant effect of treatment and 

time (p<0.001 for both) on 

foraging. 

1107 Lab Imidacl

oprid 

-  - Other Genetic 

change/mRNA 

expression 

Oral /Sugar water -   1 1 10 mg/l  10 mg/l The AccGtpx-1 gene was induced 

after treatments with imidacloprid 

but not AccGtpx-2. The result 

indicates that AccGtpx-1 may 

participate in pesticide defence 

response and may involve in 

protection of bio-membrane, 

whereas AccGtpx-2 may not. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

531 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1118 Lab Imidacl

oprid 

-  - Apis 

mellifera 

ethyl oleate (EO) 

production 

Oral /Sugar water 10 d  10 1 7 µg/kg  7 µg/kg Nosema infection caused a 

significant increase in EO 

production compared to non-

infected groups. However EO 

production in imidacloprid-exposed 

bees did not differ significantly 

from non-exposed bees. 

1133 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral /Sugar water 10 d  1 3 0.7-70 

µg/l  

0.7-70 

µg/l 

For each imidacloprid 

concentration, the mortality was the 

highest in bees when also 

challenged with Nosema. On the 

last 2 days of rearing, mortality 

rates of the Nosema spp x 

imidacloprid group equalled the 

sum of the mortality rates of the 

Nosema and imidacloprid groups, 

showing an additive effect, which 

was significant for the low 

imidacloprid concentration. The 

interactive effect was even stronger 

with the high concentration of 

imidacloprid indicating a 

potentiating effect. The sucrose 

consumption measurements 

showed a similar pattern to the 

mortality rate. Consumption 

highest in bees both infected with 

Nosema and exposed to 

imidacloprid. 

1133 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Immunity/Total 

haemolymph 

count 

Oral /Sugar water 10 d  1 3 0.7-70 

µg/l  

0.7-70 

µg/l 

THC did not change between the 

different groups. Therefore THC 

was not affected by imidacloprid 

alone or in combination with 

Nosema spp.. 
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1142 Lab Imidacl

oprid 

T  >95% Bombus 

lapidarius  

Mortality /Adult 

mortality  

Contact/Liquid on 

paper 

72 h  1 3 0.01-1 g/l 0.01-1 

g/l 

Up to 100% mortality at all levels 

tested with mean mortality 

increasing with dose to 100% at 

1g/L (graphical data only). 

1142 Lab Imidacl

oprid 

F  60%% Bombus 

lapidarius  

Reproduction 

/Total 

reproductive 

output 

Oral /Food /Food 

paste 

30 d + 

30 day 

observa

tion d  

1 1 0.0192 mg 

a.i. / g 

pollen 

0.0192 g 

a.i. /g 

pollen1 

to 6 days 

later than 

controls 

Worker bees provided with 

imidacloprid-contaminated pollen 

had significantly shorter life spans 

than all other treatments (p<0.001) 

and consumed significantly less 

pollen (p<0.001). Micro-colonies 

provided with imidacloprid-

contaminated pollen did not initiate 

oviposition and therefore did not 

produce any larvae. 

1146 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral 

/Honey/insecticide 

solution mixture 

24 h  1 6 5x10-6 - 

1.5x10-3 

mg/ml 

5x10-6-

1.5x10-3 

m/mlg 

0d old worker bees. Mortality at 

5x10-6, 5x10-5, 5x10-4, 6x10-3, 

3x10-3 and 1.5x10-3mg/ml solution 

was 0%, 83.3%, 50%, 100%, 100% 

and 100% respectively. Reported 

that mortality in these younger bees 

higher than in older bees. Reported 

that amount consumed was higher 

at the lower concentrations. 

Symptoms reported were 

contraction of the abdomen, 

disorientation and regurgitation of 

the mixture. At death the proboscis 

was extended and the legs 

protracted. 
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1146 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral 

/Honey/insecticide 

solution mixture 

24 h  1 6 5x10-6 - 

1.5x10-3 

mg/ml 

5x10-6-

1.5x10-3 

m/mlg 

7d old worker bees. Mortality at 

5x10-6, 5x10-5, 5x10-4, 6x10-3, 

3x10-3 and 1.5x10-3mg/ml solution 

was 12.5%, 16%, 53.8%, 60%, 

95% and 90% respectively. 

Reported that amount consumed 

was higher at the lower 

concentrations. Symptoms reported 

were contraction of the abdomen, 

disorientation and regurgitation of 

the mixture. At death the proboscis 

was extended and the legs 

protracted. 

1146 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral 

/Honey/insecticide 

solution mixture 

24 h  1 6 5x10-6 - 

1.5x10-3 

mg/ml 

5x10-6-

1.5x10-3 

m/mlg 

14d old worker bees. Mortality at 

5x10-6, 5x10-5, 5x10-4, 6x10-3, 

3x10-3 and 1.5x10-3mg/ml solution 

was 1%, 30%, 80%, 90%, 80% and 

95% respectively. Reported that 

amount consumed was higher at the 

lower concentrations. Symptoms 

reported were contraction of the 

abdomen, disorientation and 

regurgitation of the mixture. At 

death the proboscis was extended 

and the legs protracted. 
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1146 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral 

/Honey/insecticide 

solution mixture 

24 h  1 6 5x10-6 - 

1.5x10-3 

mg/ml 

5x10-6-

1.5x10-3 

m/mlg 

21d old worker bees. Mortality at 

5x10-6, 5x10-5, 5x10-4, 6x10-3, 

3x10-3 and 1.5x10-3mg/ml solution 

was 5%, 15%, 95%, 72.7%, 90% 

and 70% respectively. Reported 

that amount consumed was higher 

at the lower concentrations. 

Symptoms reported were 

contraction of the abdomen, 

disorientation and regurgitation of 

the mixture. At death the proboscis 

was extended and the legs 

protracted. 

1146 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral 

/Honey/insecticide 

solution mixture 

24 h  1 6 5x10-6 - 

1.5x10-3 

mg/ml 

5x10-6-

1.5x10-3 

m/mlg 

Malpighian tubules. The values of 

CEC, for euchromatin and for 

heterochromatin were larger in the 

oldest and smaller in the youngest 

bees. In Malpighian tubules treated 

with insecticide a smaller 

basophilic was observed. 

1153 Lab Imidacl

oprid 

F  3.5ml/

litre% 

Apis 

mellifera 

Morphology/Neur

otoxicity 

Oral /Food /Feed 24, 48, 

72 h  

1 1 500 ng/kg 500 

ng/kg 

Decrease in HPG acinal diameter 

with exposure duration. 

1158 lab Imidacl

oprid 

F 20% Bombus 

terrestris 

Mortality Oral /Sugar water 11 wk 1 6 0.01-200 

ppm  

59 ppb NOEC (survival) 10ppb. NOEC 

(reproduction) 20ppb. For 

imidacloprid at 200, 20, 2 and 0.2 

ppm, 100% mortality  was 

observed in the nests and this was 

after a few hours, 14, 28 and 49 

days, respectively. 
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1158 Lab Thiamet

hoxam  

F 25% Bombus 

terrestris 

Chronic oral 

LC50/Adult 

mortality 

Oral /Sugar water 11 wk 1 6 0.01-100 

ppm  

0.12 ppm NOEC 10ppb. With 0.5 and 1 ppm 

thiamethoxam there was zero 

worker survival after 1 and 3 weeks 

of exposure, respectively. With 

lower concentrations, the mortality 

declined: 0.2, 0.1 ppm and 10 ppb 

killed 83, 25 and 6% of the 

workers, respectively.  

1158 Lab Imidacl

oprid 

F 20% Bombus 

terrestris 

Chronic oral 

LC50/Adult 

mortality 

Oral /Sugar water 11 wk 1 6 0.01-200 

ppm  

20 ppb NOEC (survival) 10ppb. NOEC 

(reproduction) <2.5ppb. At 200, 20, 

2 and 0.2 ppm, 100% worker 

mortality was observed after a few 

hours, 7, 14 and 49 days, 

respectively. Exposure to 20 ppb 

resulted in 50% mortality after 49 

days, but with a lower 

concentration of 10 ppb there was 

no more worker mortality in treated 

than in control nests. Strong 

sublethal effects were observed on 

the nest reproduction. 

1158 Lab Thiamet

hoxam  

F 25% Bombus 

terrestris 

Mortality /Adult 

mortality 

Oral /Sugar water 11 wk 1 1 0.1 ppm  0.1 ppm At 0.1 ppm thiamethoxam in the 

behavior bioassay, 15% of worker 

toxicity were observed. In addition, 

there were strong significant 

sublethal effects as the drone 

production was very low. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

536 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1158 Greenho

use 

Imidacl

oprid 

F 20% Bombus 

terrestris 

Mortality /Adult 

mortality 

Oral /Sugar water 11 wk 1 3 2-20 ppb  10-20 

ppb 

Imidacloprid at 20 and 10 ppb 

affected all (100%) the workers in 

the treated hives after 2 weeks of 

exposure via treated sugar water. 

Mortality at 20 and 10 ppb was 

62%  and 925% respectively and all 

the other workers from these hives 

were totally apathic with any signs 

of movement and foraging. At 20 

ppb, nearly all dead worker bees 

were found around the sugar water 

and the pollen, whereas with 10 

ppb all dead workers were found 

inside the hives, indicating that 

with 10 ppb of imidacloprid the 

worker bees were able to return. 

Only at 2ppb were no harmful 

effects observed. 

1164 Field     Imidacl

oprid 

F  - 'Honey 

bee' 

Behaviour 

/Activity/tree 

based on counts 

on branches 

Contact & 

oral/Field 

exposure/Field 

exposure 

3 d  1 3 0.004-

0.008 % 

a.i. 

0.004-

0.008 % 

a.i. 

Mean honeybee activity/tree was 

9.2 (8-10) at 0.004%, 7.3 (5-9) at 

0.006% and 6.8 (4-8) at 0.008%. 

Control activity was 12.7 (9-14). 

Bees settled on trees on 1st day 

after spraying at 0.004%, 1st-2nd 

day at 0.006% and 2nd day after 

spraying at 0.008%. 

1164 Field     Thiamet

hoxam  

F  - 'Honey 

bee' 

Behaviour 

/Activity/tree 

based on counts 

on branches 

Contact & 

oral/Field 

exposure/Field 

exposure 

3 d  1 3 0.004-

0.008 % 

a.i. 

0.004-

0.008 % 

a.i. 

Mean honeybee activity/tree was 

8.7 (7-11) at 0.004%, 6.1 (6-8) at 

0.006% and 7.2 (4-9) at 0.008%. 

Control activity was 12.7 (9-14). 

Bees settled on trees on 1st day 

after spraying at 0.004%, 1st-2nd 

day at 0.006% and 2nd day after 

spraying at 0.008%. 
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1171 Field     Clothian

idin    

-  - Apis 

mellifera 

Mortality 

/Residues, disease 

status 

Field 

exposure/Field 

exposure 

 - - - (1.8) 

(ng/bee) 

Of five sites in France examined 

that had weak or dead bees, one site 

(Rhineau) was found to contain 

clothianidin residues. At this site all 

120 colonies were affetcted and 

residues in dead bees were found to 

be 1.8 ng/bee. Residues in beebread 

samples were found to be 25.0 and 

40.0 ug/kg. Chronic bee paralysis 

virus (CBPV) was present as was 

Nosema ceranae. 82.0% of pollen 

samples were from Brassica napus. 

1180 Cage Clothian

idin    

F  - Apis 

mellifera 

Mortality /Adult 

mortality/ 

Field 

exposure/Potato 

plants 

4 d  1 1 -   After contact with the freshly 

treated plants, the losses increased 

a day after application to an 

average of 123 bees per cage. The 

losses in the control colonies were 

the same over the entire 

experimental period. 

1186 Greenho

use 

Clothian

idin    

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

 4 d  1 1 - -  After contact with the treatment 

clothianidin on the day following 

application, losses were on average 

123 bees per colony. 

1197 Lab Clothian

idin    

F  50% Apis 

mellifera 

Acute oral LD50 

/24h 

Oral /Food  24 h 1 8 0.00075-

75 ppm  

3.885-

4.930 

ng/bee 

Data are for 24h after start of 

exposure.100% mortality at the two 

highest doses tested (75ppm, 

0.75ppm) within 6h. LD50 values 

for hives 1-3 were 4.930, 3.885, 

4.627 ng/bee respectively. 

1197 Lab Clothian

idin    

F  50% Apis 

mellifera 

Acute oral LD50 

/48h 

Oral /Food  48 h 1 8 0.00075-

75 ppm  

3.789-

4.671 

ng/bee 

Data are for 48h after start of 

exposure.100% mortality at the two 

highest doses tested (75ppm, 

0.75ppm) within 6h. LD50 values 

for hives 1-3 were 4.671, 3.789, 

4.507 ng/bee respectively. 
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1197 Lab Clothian

idin    

F  50% Apis 

mellifera 

Acute oral LD50 

/72h 

Oral /Food  72 h 1 8 0.00075-

75 ppm  

3.747-

4.514 

ng/bee 

Data are for 72h after start of 

exposure.100% mortality at the two 

highest doses tested (75ppm, 

0.75ppm) within 6h. LD50 values 

for hives 1-3 were 4.514, 3.747, 

4.369 ng/bee respectively. 

1197 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Acute oral LD50 

/24h 

Oral /Food  24 h 1 8 0.15-150 

ppm  

173.088-

191.044 

ng/bee 

Data are for 24h after start of 

exposure.100% mortality at the two 

highest doses tested (150ppm, 

15ppm) within 24h. LD50 values 

for hives 1-3 were 191.044, 

173.088, 187.208 ng/bee 

respectively. 

1197 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Acute oral LD50 

/48h 

Oral /Food  48 h 1 8 0.15-150 

ppm  

99.063-

109.579 

ng/bee 

Data are for 48h after start of 

exposure.100% mortality at the two 

highest doses tested (150ppm, 

15ppm) within 24h. LD50 values 

for hives 1-3 were 99.063, 103.705, 

109.579 ng/bee respectively. 

1197 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Acute oral LD50 

/72h 

Oral /Food  72 h 1 8 0.15-150 

ppm  

46.763-

97.425 

ng/bee 

Data are for 72h after start of 

exposure.100% mortality at the two 

highest doses tested (150ppm, 

15ppm) within 24h. LD50 values 

for hives 1-3 were 74.631, 46.763, 

97.425 ng/bee respectively. 

1197 Lab Thiamet

hoxam  

F  25.0% Apis 

mellifera 

Acute oral LD50 

/24h 

Oral /Food  24 h 1 8 0.01-100 

ppm  

2.761-

4.546 

ng/bee 

Data are for 24h after start of 

exposure.100% mortality at the two 

highest doses tested (100ppm, 

1ppm) within 3h. LD50 values for 

hives 1-3 were 2.761, 3.336, 4.546 

ng/bee respectively. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1197 Lab Thiamet

hoxam  

F  25.0% Apis 

mellifera 

Acute oral LD50 

/48h 

Oral /Food  48 h 1 8 0.01-100 

ppm  

2.644-

4.383 

ng/bee 

Data are for 48h after start of 

exposure.100% mortality at the two 

highest doses tested (100ppm, 

1ppm) within 3h. LD50 values for 

hives 1-3 were 2.644, 3.018, 4.383 

ng/bee respectively. 

1197 Lab Thiamet

hoxam  

F  25.0% Apis 

mellifera 

Acute oral LD50 

/72h 

Oral /Food  72 h 1 8 0.01-100 

ppm  

2.556-

3.151 

ng/bee 

Data are for 72h after start of 

exposure.100% mortality at the two 

highest doses tested (100ppm, 

1ppm) within 3h. LD50 values for 

hives 1-3 were 2.556, 2.936, 3.151 

ng/bee respectively. 

1213 Lab Imidacl

oprid 

F  - Trigona 

irridipenis 

Mortality /Adult 

mortality  

Contact /Filter 

paper 

60 min  1 1 25 g 

a.i./ha  

25 g 

a.i./ha 

Mortality at 6, 12 and 24 hours 

after treatment was 13.33,  26.67 

and 33.33% respectively. 

Corresponding mortality in controls 

was 0.00, 3.33 and 3.33% 

respectively. 

1213 Lab Imidacl

oprid 

F  - Apis 

florea 

Mortality /Adult 

mortality  

Contact /Filter 

paper 

60 min  1 1 25 g 

a.i./ha  

25 g 

a.i./ha 

Mortality at 6, 12 and 24 hours 

after treatment was 13.33, 23.33 

and 40.00% respectively. There 

was no mortality among controls at 

any time point. 

1213 Lab Imidacl

oprid 

F  - Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Contact /Filter 

paper 

60 min  1 1 25 g 

a.i./ha  

25 g 

a.i./ha 

Mortality at 6, 12 and 24 hours 

after treatment was 16.67, 30.00 

and 46.67% respectively. 

Corresponding mortality in controls 

was 0.00, 0.00 and 10.00% 

respectively. 

1213 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Contact /Filter 

paper 

60 min  1 1 25 kg 

a.i./ha  

25 g 

a.i./ha 

Mortality at 6, 12 and 24 hours 

after treatment was 23.33, 30.00 

and 50.00% respectively. 

Corresponding mortality in controls 

was 0.00, 0.00 and 6.67% 

respectively. 
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540 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1235 Lab Imidacl

oprid 

T  - Melipona 

beecheii  

Acute contact 

LD50/Adult 

mortality  

Contact /Acetone 

solution onto 

thorax 

24 h  1 4 0.01-1.0 

ug/bee  

0.0011 

µg/bee 

Results showed that imidacloprid 

was the most toxic nicotinoid with 

only 0.001 µg needed to achieve 

50% mortality of N. perilampoides 

foragers. 

1235 Lab Thiamet

hoxam  

T  - Melipona 

beecheii  

Acute contact 

LD50/Adult 

mortality  

Contact /Acetone 

solution onto 

thorax 

24 h  1 4 0.01-1.0 

ug/bee  

0.004 

µg/bee 

Results showed that thiamethoxam 

was the second most toxic 

neonicotinoid tested with only 

0.004 µg needed to achieve 50% 

mortality of N. perilampoides 

foragers. 

1236 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Abdomen 

arching and Wing 

block 

Oral /Guttation 

fuid 

Contin

ual 

until 

5uL 

solutio

n 

consum

ed  

1 1 0.5  

mg/seed  

47 mg/L Guttation drops collected in the 

field on plants grown from 

commercial seeds coated with 

imidacloprid, offered to bees 

without honey, caused wing block 

in a time ranging between around 2 

and 10 min from consumption 

(graphical data). Control guttation 

drops from non-coated seeds or 

coated with fungicides did not 

display toxicity. Similar results 

were obtained for guttation fluid 

from plants grown in pots and 

seemed to be concentration 

dependent with shorter times for 

higher concentrations up to 

100mg/L. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

0 Lab Clothian

idin    

F  - Apis 

mellifera 

Behaviour 

/Abdomen 

arching and Wing 

block 

Oral /Guttation 

fuid 

Contin

ual 

until 

5uL 

solutio

n 

consum

ed   

1 1 1.25  

mg/seed  

23.3 

mg/L 

Guttation drops collected in the 

field on plants grown from 

commercial seeds coated with 

clothianidin, offered to bees 

without honey, caused wing block 

in a time ranging between around 2 

and 9 min from consumption 

(graphical data). Control guttation 

drops from noncoated seeds or 

coated with fungicides did not 

display toxicity. Similar results 

were obtained for guttation fluid 

from plants grown in pots and 

seemed to be concentration 

dependent with shorter times for 

higher concentrations. 

0 Lab Thiamet

hoxam  

F  - Apis 

mellifera 

Behaviour 

/Abdomen 

arching and Wing 

block 

Oral /Guttation 

fuid 

Contin

ual 

until 

5uL 

solutio

n 

consum

ed   

1 1 1  mg/seed  11.9 

mg/L 

Guttation drops collected in the 

field on plants grown from 

commercial seeds coated with 

thiamethoxam, offered to bees 

without honey, caused wing block 

in a time ranging between around 2 

and 6 min from consumption 

(graphical data). Thiamethoxam 

was significantly more toxic in 

comparison with the imidacloprid-

coated seeds (p=0.035). Control 

guttation drops from noncoated 

seeds or coated with fungicides did 

not display toxicity. Similar results 

were obtained for guttation fluid 

from plants grown in pots and 

seemed to be concentration 

dependent with shorter times for 

higher concentrations. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

0 Lab Imidacl

oprid 

P >99.7

% 

Apis 

mellifera 

Behaviour 

/Abdomen 

arching and Wing 

block 

Oral /15% honey 

water 

Contin

ual 

until 

5uL 

solutio

n 

consum

ed   

1 5 ≤100 mg/l  6.25-100 

mg/L 

For imidacloprid at the lowest 

concentration (6.25 mg/l), 

symptoms (abdomen bending and 

wing paralysis) appeared within 1h. 

Increasing the dosage, the interval 

between abdomen bending and 

wing block decreased 

progressively. 

0 Lab Clothian

idin    

P >99.7

% 

Apis 

mellifera 

Behaviour 

/Abdomen 

arching and Wing 

block 

Oral /15% honey 

water 

Contin

ual 

until 

5uL 

solutio

n 

consum

ed   

1 7 ≤100 mg/l  1.5-100 

mg/L 

For clothianidin, at the lowest 

concentration (1.5 mg/l), symptoms 

(abdomen bending and wing 

paralysis) appeared within 1h. 

Increasing the dosage, the interval 

between abdomen bending and 

wing block decreased 

progressively. 

0 Lab Thiamet

hoxam  

P >99.7

% 

Apis 

mellifera 

Behaviour 

/Abdomen 

arching and Wing 

block 

Oral /15% honey 

water 

Contin

ual 

until 

5uL 

solutio

n 

consum

ed   

1 7 ≤100 mg/l  1.5-100 

mg/L 

For thiamethoxam, at the lowest 

concentration (1.5 mg/l), symptoms 

(abdomen bending and wing 

paralysis) appeared within 1h. 

Increasing the dosage, the interval 

between abdomen bending and 

wing block decreased 

progressively. 

1259 Greenho

use 

Thiamet

hoxam  

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Contact & oral 

/Field 

exposure/Flower 

/Cotton 

6 h  1 1 200 g 

a.i./ha  

200 g/ha Treatments with the insecticide 

Actara 250 WG (thiamethoxam) 

led to 100% mortality after 330 

minutes. 

1264 Field     Imidacl

oprid 

- - Apis 

mellifera 

Colony 

parameter/Bee 

Numbers, 

mortality, brood 

strength and over-

wintering 

  - - - -  The most frequent residue in pollen 

loads, honey, and honey bee 

matrices was imidacloprid or 6-

chloronicotinic acid. However, no 

statistical relationship was found 

between colony mortality and 

pesticide residues. 
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543 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(0h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 98.7% for 0h residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(1h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 91.6% for 1h residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(4h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 79.8% for 4h residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(8h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 66.3% for 8h residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(24h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 42.5% for 24h 

residues. 
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544 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(48h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 28.9% for 48h 

residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(72h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 17.2% for 72h 

residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

cerana 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(120h 

post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 10.8% for 120h 

residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(0h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 100.0% for 0h 

residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(1h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 89.7% for 1h residues. 
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545 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(4h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 74.7% for 4h residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(8h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 64.2% for 8h residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(24h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 42.1% for 24h 

residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha(48

h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 22.7% for 48h 

residues. 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(72h post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 15.2% for 72h 

residues. 
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546 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1265 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

All routes - 

foraging/Flower 

/Mustard crop 

(Brassica Juncea 

(L.) Czern) cv. 

varuna 

24 h  1 8 

(differ

ently 

aged 

residu

es) 

25.0 g 

a.i./ha  

25.0 g 

a.i./ha 

(120h 

post 

spray 

aged 

residue) 

Combined mortality over the two 

seasons was 7.5% for 120h 

residues. 

1277 Field     Imidacl

oprid 

-  - Honeybee Colony 

parameter/Colony 

survival 

Field 

exposure/Maize / 

-   - - -   -  No mortalities of colonies in the 

two out of 16 apiaries in which 

imidacloprid was detected. 

Mortality in the other apiaries 

ranged from 0-84.21%. 

1290 Lab Clothian

idin    

T  >95% Bombus 

impatiens 

LC50/Adult 

mortality  

Contact /Spray 

/Contact 

48 h  1 4-6 -  0.39x10-3 

% 

Direct contact LC50 to clothianidin 

was 0.39x10-3 % (percentage of 

solution wt:vol) 

1290 Lab Imidacl

oprid 

T  >95% Bombus 

impatiens 

LC50/Adult 

mortality  

Contact /Spray 

/Contact 

48 h  1 4-6 -  3.22x10-3 

% 

Direct contact LC50 to 

imidacloprid was 3.22x10-3 % 

(percentage of solution wt:vol) 

1290 Lab Clothian

idin    

T  >95% Megachile 

rotundata  

LC50/Adult 

mortality  

Contact /Spray 

/Contact 

48 h  1 4-6 -  0.08x10-3 

% 

Direct contact LC50 to clothianidin 

was x10-3 % (percentage of solution 

wt:vol) 

1290 Lab Imidacl

oprid 

T  >95% Megachile 

rotundata  

LC50/Adult 

mortality  

Contact /Spray 

/Contact 

48 h  1 4-6 -  0.17x10-3 

% 

Direct contact LC50 to 

imidacloprid was 0.17x10-3 % 

(percentage of solution wt:vol) 

1290 Lab Clothian

idin    

T  >95% Osmia 

lignaria  

LC50/Adult 

mortality  

Contact /Spray 

/Contact 

48 h  1 4-6 -  0.10x10-3 

% 

Direct contact LC50 to clothianidin 

was 0.10x10-3 % (percentage of 

solution wt:vol) 

1290 Lab Imidacl

oprid 

T  >95% Osmia 

lignaria  

LC50/Adult 

mortality  

Contact /Spray 

/Contact 

48 h  1 4-6 -  0.07x10-3 

% 

Direct contact LC50 to 

imidacloprid was 0.07x10-3 % 

(percentage of solution wt:vol) 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1306 Lab Thiamet

hoxam  

F  - Apis 

mellifera 

L. 

TL50/Adult 

mortality  

Overspray/Overspr

ay 

72 h  1 1 150 

g/100L 

H2O 

150 

g/100L 

H2O 

One hour after spraying, and 

thiamethoxam caused mortality of 

71% nine hours later mortality was 

100%. Symptoms during the first 

hours included disturbances of 

motor coordination. inability to fly 

and prostration. TL50 for 

thiamethoxam was 1.7h. 

1306 Lab Thiamet

hoxam  

F  - Apis 

mellifera 

L. 

TL50/Adult 

mortality  

Oral 

/Contaminated diet 

72 h  1 1 150 

g/100L 

H2O 

150 

g/100L 

H2O 

Symptoms including  tremors, lack 

of motor coordination and 

prostration were observed 30 

minutes after introduction of the 

bees. Mortality after 1h was 46%, 

after 6h was 89% and at 24h was 

99%. TL50 for thiamethoxam was 

was 4.77h. 

1306 Lab Thiamet

hoxam  

F  - Apis 

mellifera 

L. 

TL50/Adult 

mortality  

Contact 

/Contaminated 

glass surface 

72 h  1 1 150 

g/100L 

H2O 

150 

g/100L 

H2O 

After 1h mortality was 56% and 

TL50 for thiamethoxam was 3.99h. 

1306 Lab Thiamet

hoxam  

F  - Apis 

mellifera 

L. 

TL50/Adult 

mortality  

Contact /Leaves 72 h  1 1 150 

g/100L 

H2O 

150 

g/100L 

H2O 

Thiamethoxam caused the death of 

all bees after 9h and the TL50 was 

3.82h. 

1312 Field     Imidacl

oprid 

F  - Apis 

mellifera 

carnica 

Mortality /Adult 

mortality  

Oral /Sugar water -   - 1 3.55 ng 

a.i./L 

3.55 ng 

a.i./L 

No significant difference in 

mortality compared to control (no 

data shown). 

1312 Field     Imidacl

oprid 

F  - Apis 

mellifera 

carnica 

Colony 

parameter/Numbe

r of active bees 

Oral /Sugar water -   - 1 3.55 ng 

a.i./L 

3.55 ng 

a.i./L 

Reduced activity compared to 

controls at 3 and 6 weeks after 

treatment but differences not 

significant.No significant 

difference in mortality compared to 

control (no data shown). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1312 Field     Imidacl

oprid 

F  - Apis 

mellifera 

carnica 

Colony 

parameter/Numbe

r of capped brood 

cells 

Oral /Sugar water -   - 1 3.55 ng 

a.i./L 

3.55 ng 

a.i./L 

No significant difference compared 

to controls. 

1312 Field     Imidacl

oprid 

F  - Apis 

mellifera 

carnica 

Colony 

parameter/Colony 

weight gain 

Oral /Sugar water -   - 1 3.55 ng 

a.i./L 

3.55 ng 

a.i./L 

No significant difference compared 

to controls. 

1312 Field     Imidacl

oprid 

F  - Apis 

mellifera 

carnica 

Behaviour 

/Foraging  

Oral /Sugar water -   - 1 3.55 ng 

a.i./L 

3.55 ng 

a.i./L 

No significant difference compared 

to controls. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Mortality /Adult 

mortality  

Oral /Sugar water 11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Mortality was not different to that 

of controls at either dose. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Behaviour 

/Locomotor 

activity 

Oral /Sugar water 11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

No significant effect on the three 

parameters of locomotor activity 

compared to controls at either dose. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER)/Water 

responsiveness 

Oral /Sugar water 11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Thiamethoxam induced no effect 

on water consumption and 

responsiveness. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER)/Sucrose 

responsiveness 

Oral /Sugar water 11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Thiamethoxam induced no effect 

on sugar responsiveness. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER)/Olfactory 

learning 

Oral /Sugar water 11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Oral treatment of thiamethoxam 

induced a slight and non-significant 

decrease of performance during 

learning and in retrieval tests at 

both dose levels.  

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Chronic /Adult 

mortality  

Contact /topical 

application 

11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Mortality was not different to that 

of controls at either dose. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Chronic 

/Locomotor 

activity 

Contact /topical 

application 

11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

No significant effect on the three 

parameters of locomotor activity 

compared to controls at either dose. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Chronic 

/Proboscis 

Extension Reflex 

(PER)/Water 

responsiveness 

Contact /topical 

application 

11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Thiamethoxam induced no effect 

on water consumption and 

responsiveness. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Chronic 

/Proboscis 

Extension Reflex 

(PER)/Sucrose 

responsiveness 

Contact /topical 

application 

11 d  1 1 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Thiamethoxam induced no effect 

on sugar responsiveness. 

1314 Lab Thiamet

hoxam  

P 97% Apis 

mellifera 

Chronic 

/Proboscis 

Extension Reflex 

(PER)/Olfactory 

learning 

Contact /topical 

application 

11 d  1 1 0.1-1 

ng/bee 

1 ng/bee At a dose of 0.1 ng/bee, the 

memory test performed 24 h after 

learning showed a significant 

decrease in performance in the 

treated group compared to controls 

(p=0.020). By 48 h, there were no 

more differences between the two 

groups. At the dose of 1 ng/bee, 

topical application of 

thiamethoxam induced a significant 

decrease in learning performance 

for the third (p=0.025) and fourth 

(p=0.033) trials. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1358 Field Imidacl

oprid 

T  95% Apis 

mellifera 

Behaviour 

/Foraging / 

Oral /Sugar water -   1 12 40-6000 

µg/l  

50-6000 

µg/l 

Bees showed abnormal foraging 

behaviour (i.e., time between 

visits>300s) when the 

concentration was at or above 

50µg/l. At concentrations of 50, 

100, 200, 400, 600, and 800µg/l, 

the percentages of abnormal 

foraging behaviour were 15.2, 36.7, 

33.5, 74.1, 78.5, and 83.3% 

respectively. At concentrations 

>1200µg/l, all bees showed 

abnormal foraging behaviour. Meal 

size was estimated at 36.3 to 86.5 

µl/bee indicating that the 

behavioural abnormality could be 

induced as low as 1.82-4.33ng/bee. 

Some bees did not return to the 

feeding site after treatment for at 

least 1.5 h. At concentrations of 

600, 800, 1200, and 3000 µg/l, the 

percentages of missing bees were 

34.4, 50, 68, 93.3, and 96.9%, 

respectively. At concentration of 

4000 and 6000 µg/l, all the bees 

were missing. Bees could recover 

100% at concentrations lower than 

1600µg/l but only 77.4, 63.6, and 

48.4% of the missing bees returned 

to the feeding site at 3000, 4000, 

and 6000 µg/l, respectively. 

1370 lab Imidacl

oprid 

F  200g/l

% 

Apis 

mellifera 

LD50 contact 

/Topical/Adult 

mortality  

Contact 

/Contact/Dorsal 

48 h  1 6-8 -   0.009 µg 

a.i./bee 

Maximum tolerated dose 0.001 

(0.0006 ± 0.0025) µg/bee, LD50 

0.009 (0.006 ± 0.013) µg/bee, 

LD99.9 0.059 (0.029 ± 0.120) 

µg/bee. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1370 lab Thiamet

hoxam  

F  250g/l

% 

Apis 

mellifera 

LD50 contact 

/Topical/Adult 

mortality  

Contact 

/Contact/Dorsal 

48 h  1 6-8 -   0.0025 

µg a.i. 

bee 

Maximum tolerated dose 0.0005 

(0.0003 ± 0.001) µg/bee, LD50 

0.009 0.0025 (0.0017 ± 0.0037) 

µg/bee, LD99.9 0.012 (0.007 ± 

0.024) µg/bee. 

1370 lab Imidacl

oprid 

F  200g/l

% 

Apis 

mellifera 

LC50 contact 

/Treated 

surface/Adult 

mortality  

Contact 

/Contact/Treated 

surface 

48 h  1 6-8 -   0.12 µg 

a.i./cm2 

Maximum tolerated dose 0.008 

(0.004 ± 0.019) µg/cm2, LD50 0.12 

(0.073 ± 0.190) µg/cm2, LD99.9 1.63 

(0.73 ± 3.66) µg/cm2. 

1370 lab Thiamet

hoxam  

F  250g/l

% 

Apis 

mellifera 

LC50 contact 

/Treated 

surface/Adult 

mortality  

Contact 

/Contact/Treated 

surface 

48 h  1 6-8 -   0.038 µg 

a.i./cm2 

Maximum tolerated dose 0.014 

(0.009 ± 0.020) µg/cm2, LD50 0.038 

(0.031 ± 0.048) µg/cm2, LD99.9 

0.107 (0.074 ± 0.160) µg/cm2. 

1370 lab Imidacl

oprid 

F  200g/l

% 

Apis 

mellifera 

LD50 oral /Adult 

mortality  

Oral /Oral/No 

details 

48 h  1 6-8 -   0.0031 

µg 

a.i./bee 

Maximum tolerated dose 0.004 

(0.0003 ± 0.0008) µg/bee, LD50 

0.0031 (0.0020 ± 0.0047) µg/bee, 

LD99.9 0.023 (0.011 ± 0.047) 

µg/bee. 

1370 lab Thiamet

hoxam  

F  250g/l

% 

Apis 

mellifera 

LD50 oral /Adult 

mortality  

Oral /Oral/No 

details 

48 h  1 6-8 -   0.034 µg 

a.i./bee 

Maximum tolerated dose 0.0035 

(0.0017 ± 0.0075) µg/bee, LD50 

0.034 (0.022 ± 0.052) µg/bee, 

LD99.9 0.32 (0.15 ± 0.68) µg/bee. 

1370 Field Imidacl

oprid 

F  200g/l

% 

Apis 

mellifera 

Mortality/Adult 

mortality  

Contact & 

oral/Field 

exposure/Phacelia/

Field exposure 

3 d  1 2 100-300 g 

a.i./ha  

100-300 

g a.i./ha 

At 100 g a.i./ha mortality among 

foragers on contact with 

insecticide, after plants have been 

sprayed on the first, second and 

third days were 2.9, 0.3 and 0% 

respectively. At 300 g a.i./ha these 

values were 4.4, 0.7 and 0% 

respectively. Mortality for directly 

sprayed bees at 100 and 300 

ga.i./ha was 32 and 61% 

respectively. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1370 Field Thiamet

hoxam  

F  250g/l

% 

Apis 

mellifera 

Mortality/Adult 

mortality  

Contact & 

oral/Field 

exposure/Phacelia/

Field exposure 

3 d  1 3 15-200 g 

a.i./ha  

15-200 g 

a.i./ha 

At 15 g a.i./ha there was no 

mortality among foragers on 

contact with insecticide, after plants 

have been sprayed on the first, 

second and third days. At 100 g 

a.i./ha mortality among foragers on 

contact with insecticide, after plants 

have been sprayed on the first, 

second and third days were 2.7, 0.5 

and 0% respectively. At 200 g 

a.i./ha these values were 4.8, 1.0 

and 0% respectively. Mortality for 

directly sprayed bees at 15, 100 and 

200 ga.i./ha was 14, 34 and 68% 

respectively. 

1400 Lab Imidacl

oprid 

P 98% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

Oral /Sugar water 12 d  1 1 48 ppb  48 

µg/kg(pp

b) 

Bees took significantly longer to 

consume the daily dose of sucrose 

solution than controls (p,0.01).The 

levels of proboscis reflex response 

in imidacloprid treated bees were 

not significantly different from the 

control group. This suggests that 

the exposure to imidacloprid at the 

tested doses did not disrupt the 

sensory and motor components 

controlling the PER. 

1400 Lab Imidacl

oprid 

P 98% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

Oral /Sugar water 12 d  1 1 48 ppb  48 

µg/kg(pp

b) 

Exposure of adult honey bees to 

imidacloprid-contaminated syrup 

for 12 days did not increase 

mortality compared to a control 

group.  
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1403 Field/la

b 

Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

Significant treatment effects for the 

time elapsed between the egg and 

last larval stage for both females 

and males. The time to reach the 

last larval stage for female bees in 

the imidacloprid 30 ppb treatment 

was longer than in the 0 and 3 ppb 

treatments, and those treated with 

300 ppb took longer than the 3 ppb 

individuals (p=0.0263). Males in 

the 300 ppb treatment took longer 

to reach the last larval stage than 

individuals in the control and 3 ppb 

treatments (p=0.003). 

1403 Field/la

b 

Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

Significant treatment effect on the 

time to complete spinning a cocoon 

for males (p=0.0128) not for 

females (p=0.6740). Males in the 

30 ppb treatment took longer to 

complete a cocoon than in the 0, 3, 

and 300 ppb treatments. 

1403 Field/la

b 

Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

Significant treatment effects for 

both females and males in the time 

to finish darkening a cocoon. 

Female bees in the 30 ppb 

treatment took longer to darken a 

cocoon than those in the 0 and 3 

ppb treatments, and it took the bees 

in the 300 ppb treatment longer 

than those in the 3 ppb treatment 

(p=0.0029). Males in the 0 ppb and 

3 ppb treatments completed 

darkening their cocoons faster than 

those in the 30 and 300 ppb 

treatments (p≤0.0001). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1403 Field/la

b 

Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

For females and males, there were 

no treatment effects on weight after 

emergence from cocoons. 

1403 Field/la

b 

Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

For females and males, there were 

no treatment effects on the time 

until emergence. 

1403 Field/la

b 

Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

There were no differences in 

survival until cocoon completion 

and until adulthood between 

treatments. 

1403 Lab Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

There were no significant treatment 

effects for both females and males 

on the time to reach the last larval 

stage. 

1403 Lab Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

There were no significant treatment 

effects for both females and males 

on the time to cocoon completion. 

1403 Lab Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

In the 'own pollen' treatment there 

was significant treatment effects 

among females on the time to 

darken a cocoon with those bees 

treated with 300 ppb of 

imidacloprid completing dark 

cocoons faster than those in the 0 

and 3 ppb treatments (p=0.0025). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1403 Lab Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

In the ‘new pollen’ treatment there 

was a significant treatment effect 

among females on weight after 

emergence with those treated with 

300 ppb imidacloprid emerging 

faster than 0, 3, and 30 ppb 

individuals (p=0.0835 and 

p=0.7639). 

1403 Lab Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

In the ‘new pollen’ treatment there 

was a significant treatment effect 

among females on the time until 

emergence with those treated with 

300 ppb imidacloprid emerging 

faster than 0, 3, and 30 ppb 

individuals (p=0.0438 and 

p=0.2534).  

1403 Lab Imidacl

oprid 

T  97.5% Osmia 

lignaria  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 3-300 ppb  3-300 

ppb 

There were no differences in 

survival until cocoon completion 

and until adulthood between 

treatments. 

1403 Field/la

b 

Clothian

idin    

T  97.5% Megachile 

rotundata  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 6-300 ppb  6-300 

ppb 

Significant treatment effect on the 

time to coccon completion in 

females (p=0.002). 

1403 Field/la

b 

Clothian

idin    

T  97.5% Megachile 

rotundata  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 6-300 ppb  6-300 

ppb 

Significant treatment effect on the 

time to coccon darkening in 

females (p=0.032). 

1403 Field/la

b 

Clothian

idin    

T  97.5% Megachile 

rotundata  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 6-300 ppb  6-300 

ppb 

There were no significant treatment 

effects in the number of hours 

incubated before emergence for 

female M. rotundata. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1403 Field/la

b 

Clothian

idin    

T  97.5% Megachile 

rotundata  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 6-300 ppb  6-300 

ppb 

There were significant treatment 

effects for weight. Males that were 

initiated on 8 August weighed less 

than those initiated on 27 July or 2 

August, with the rest of the dates 

intermediate and not different from 

the other dates. 

1403 Field/la

b 

Clothian

idin    

T  97.5% Megachile 

rotundata  

Development/Lar

val development 

Oral /Pollen larval 

develop

ment 

phase 

1 3 6-300 ppb  6-300 

ppb 

There was no difference in survival 

until adulthood among all 

treatments. 

1408 Lab Thiamet

hoxam  

-  97% Apis 

mellifera 

Behaviour/Locom

otor activity 

Oral /Sugar water 60 min  1 3 0.1-1 

ng/bee 

0.1-1 

ng/bee 

After oral exposure to 

thiamethoxan, the locomotor 

activity of animals was not 

significantly modified compared to 

that of control bees. 

1408 Lab Thiamet

hoxam  

-  97% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

/Sucrose 

sensitivity, water 

sensitivity, 

olfactory learning 

Contact/Topical 

application/Sugar 

water 

60 min  1 3 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Bees treated with thiamethoxam 

presented identical sucrose 

responsiveness before and after oral 

treatment at all doses. No 

significant modification of water 

responsiveness was observed after 

treatment with thiamethoxam. The 

training performance of animals 

treated orally with thiamethoxam, 

were not significantly different 

from that of controls. No 

significant effect was observed on 

retrieval performance. 

1408 Lab Thiamet

hoxam  

-  97% Apis 

mellifera 

Behaviour/Locom

otor activity 

Oral /Topical 60 min  1 3 0.1-1 

ng/bee 

0.1-1 

ng/bee 

After topical exposure to 

thiamethoxan, the locomotor 

activity of animals was not 

significantly modified compared to 

that of control bees. 
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Pesti-
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ion 
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levels 
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on rate  

Effect 

dose  
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1408 Lab Thiamet

hoxam  

-  97% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

/Sucrose 

sensitivity, water 

sensitivity, 

olfactory learning 

Contact/Topical 

application/Topical 

60 min  1 3 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Bees treated with thiamethoxam 

presented identical sucrose 

responsiveness before and after 

topical treatment at all doses. No 

significant modification of water 

responsiveness was observed after 

treatment with thiamethoxam. 

There was a significant increase in 

performance was observed at the 

third acquisition trial to the dose of 

0.5 ng/bee applied topically 

(p<0.05) due to a decrease in PER 

in the control group on the third 

trial. No significant effect was 

observed on retrieval performance. 

1419 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Electrophysiology

/Responses of 

treated antennal 

lobe (AL) cells 

in vitro/Antennal 

lobe cells treated 

directly 

0.5-3 

min  

1 1 0.01-100 

µM  

3.4 µM Imidacloprid was only partial 

agonist of nAChRs on AL 

neurones, eliciting 43% of the 

maximum Ach induced currents. 

Application of IMI onto AL cells 

elicited an inward current at a 

holding potential of -110 mV. 

Concentration–response curves for 

IMI determined the EC50 to be 3.4 

± 0.26 µM were determined and 

fitted. 

1472 Lab Thiamet

hoxam  

F  - Apis 

mellifera 

Mortality /Contact Contact 

/Leaves/Citrus 

sinensis leaves 

48 h  1 2 0.20 mg 

a.i./ml for 

5s 

0.20 mg 

a.i./ml 

100% mortality at full field dose 

rate of 0.20 mg a.i./ml 

1472 Lab Thiamet

hoxam  

F  - Apis 

mellifera 

Mortality /Contact Contact 

/Leaves/Citrus 

sinensis leaves 

48 h  1 2 0.100 mg 

a.i./ml for 

5s 

0.100 mg 

a.i./ml 

100% mortality at half field dose 

rate of 0.100 mg a.i./ml 
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cide  
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levels 
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on rate  

Effect 

dose  

Results 

1477 Greenho

use 

Imidacl

oprid 

T  >95% Bombus 

impatiens 

Mortality /Adult 

mortality  / 

Contact 

/spray/Spray/on 

filter paper in PST 

72 h  1 3 0.01-1.0 

g/L 

0.01-1 

g/L 

Imidacloprid was moderately 

harmful to harmful at all 

concentrations, causing up to 100% 

mortality after 72 h (p<0.001). 

1477 Greenho

use 

Imidacl

oprid 

F  60% Bombus 

impatiens 

Mortality /Adult 

mortality  /Life-

span 

Oral 

/Pollen/Pollen/fed 

to colony/mixed 

with honey 

30 d  1 1 0.0192 mg 

a.i./g 

pollen 

0.0192 

mg a.i./g 

pollen 

Bees given imidacloprid-

contaminated pollen had 

significantly shorter life spans than 

all other treatments (p<0.001) and 

consumed significantly less pollen 

(p<0.001). 

1477 Greenho

use 

Imidacl

oprid 

F  60% Bombus 

impatiens 

Reproduction 

/Oviposition 

Oral 

/Pollen/Pollen/fed 

to colony/mixed 

with honey 

30 d  1 1 0.0192 mg 

a.i./g 

pollen 

0.0192 

mg a.i./g 

pollen 

Micro-colonies with imidacloprid-

contaminated pollen did not initiate 

oviposition and therefore did not 

produce any larvae. 

1505 Field     Imidacl

oprid 

F  5% Pollinatin

g bees' 

Population 

dynamics 

Field 

exposure/Sprayed 

field/Alfalfa 

 1 1 - -  Treatment at the end of May had no 

significant effect on the dominance 

concentration of the pollinating bee 

subcommunity, the reason given 

was  that at this time the alfalfa has 

not yet flowered and there is very 

little bee activity in the alfalfa 

fields. 

1532 Field     Clothian

idin    

F  9.64/4

8.96% 

Apis 

mellifera 

Colony 

parameter/Colony 

growth 

Field 

exposure/Flower 

/Canola 

21 d  1 1 400 g 

a.i./100Kg 

seed 

32 g 

a.i./ha 

There was no significant effect of 

treatment on colony weight after 

130 days. 

1532 Field     Clothian

idin    

F  9.64/4

8.96% 

Apis 

mellifera 

Colony 

parameter/Honey 

production  

Field 

exposure/Flower 

/Canola 

21 d  1 1 400 g 

a.i./100Kg 

seed 

32 g 

a.i./ha 

There was no significant effect of 

treatment in colony honey yield 

after 130 days. 
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levels 

Applicati

on rate  
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1532 Field     Clothian

idin    

F  9.64/4

8.96% 

Apis 

mellifera 

Mortality /Adult 

mortality  

Field 

exposure/Flower 

/Canola 

21 d  1 1 400 g 

a.i./100Kg 

seed 

32 g 

a.i./ha 

The number of dead workers 

collected per colony was not 

affected by clothianidin treatment 

or the interaction of treatment with 

Day. Dead drone collections also 

were not affected by clothianidin 

treatment or the interaction of 

treatment with Day. There was no 

significant effect of treatment on 

longevity of tagged workers and no 

significant interaction with Day. 

1532 Field     Clothian

idin    

F  9.64/4

8.96% 

Apis 

mellifera 

Reproduction 

/Offspring 

population/produc

tion 

Field 

exposure/Flower 

/Canola 

21 d  1 1 400 g 

a.i./100Kg 

seed 

32 g 

a.i./ha 

No difference in Area of sealed 

brood per colony was not 

influenced by treatment.brood area 

vs Controls 

1532 Field     Clothian

idin    

F  9.64/4

8.96% 

Apis 

mellifera 

Reproduction 

/Offspring 

population/produc

tion 

Field 

exposure/Flower 

/Canola 

21 d  1 1 400 g 

a.i./100Kg 

seed 

32 g 

a.i./ha 

No significant difference in 

numbers of colonies sucessfully 

over-wintering as 2 of 15 treated 

and 2 off 14 controls failed to 

survive winter. 

1605 Lab Imidacl

oprid 

F - Apis 

cerana  

Mortality/Adult 

mortality  

Contact /Dry film 

of pesticide 

sprayed on petri 

dish 

30 min  1 1 0.005 %  0.005 % Mortality at 6, 12, 24 and 48h was 

33.00, 46.92, 63.92 and 89.09% 

respectively. Corresponding control 

mortality was 0.91, 6.75, 15.30 and 

21.15%. 

1605 Lab Thiamet

hoxam  

F - Apis 

cerana  

Mortality/Adult 

mortality  

Contact /Dry film 

of pesticide 

sprayed on petri 

dish 

30 min  1 1 0.005 %  0.005 % Mortality at 6, 12, 24 and 48h was 

28.78, 48.85, 67.76 and 78.32% 

respectively. Corresponding control 

mortality was 0.91, 6.75, 15.30 and 

21.15%. 
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1644 Field     Imidacl

oprid 

- - Apis 

mellifera 

Mortality /Adult 

mortality  

Contact & 

oral/Field 

exposure/Field 

exposure in 

sprayed 

field/Mustard 

4 h  1 1 0.02% 0.020 % Mortality due to imidacloprid 

(0.020%) at 3, 24, 48 and 72h was 

8.66%, 42.00%, 56.33% and 

69.33% respectively. 

Corresponding control mortality 

was 1.33, 2.00, 2.66 and 4.66%. 

1687 Tunnel Thiamet

hoxam  

F  25% Apis 

mellifera 

ligustica 

Behaviour 

/Foraging 

Field 

exposure/Flower 

/Phacelia 

4 d  1 1 30ml/hl - 

12 ± 0.5 

hl/ha   

30ml/hl - 

12 ± 0.5 

hl/ha  

Actara (thiamethoxam). There was 

a general decline in foraging 

behaviour with repellency 

evidenced by the greater numbers 

of bees untreated areas after 

treatment. Mean daily activity 

before and after treatment was 

19.69 and 0.72 respectively 

(untreated plot values were 16.60 

before and 3.01 after treatement). 

The difference between treated 

untreated plots after treatment was 

reported as significant (p = 0.0226). 

Control values were 23.76 and 

19.00 before treatment and 22.60 

and 24.08 after treatment. Number 

of bees entering the hive also 

declined after treatment (graphical 

data). 
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cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 
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Effect 
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Results 

1687 Tunnel Imidacl

oprid 

F  17.8% Apis 

mellifera 

ligustica 

Behaviour 

/Foraging  

Field 

exposure/Flower 

/Phacelia 

4 d  1 1 20ml/hl - 

12 ± 0.5 

hl/ha   

20ml/hl - 

12 ± 0.5 

hl/ha  

Confidor (imidacloprid). There was 

a sharp decline in foraging 

behaviour immediately following 

treatment (T+6h) with partial 

recovery in subsequent days. Mean 

daily activity before and after 

treatment was 21.22 and 6.93 

respectively (untreated plot values 

were 16.11 before and 8.53 after 

treatement). No evidence of 

repellency as difference between 

treated and untreated plots was 

reported as non-significant (p = 

0.7518). Control values were 23.76 

and 19.00 before treatment and 

22.60 and 24.08 after treatment. 

Numbers of bees entering the hive 

followed a similar pattern with a 

steep decline on the day of 

treatement followed by recovery 

over the following days (graphical 

data). This short term effect is 

suggested to be due to a loss of 

orientation in the bees. 

1690 Field     Thiamet

hoxam  

F  - Apis 

mellifera 

Behaviour 

/Number of 

returning bees 

Contact /Mustard 

plants/ 

3 d  1 1 0.2 g/litre 0.2 

g/litre 

Actara (thiamethoxam) greatly 

affected the abundance of 

honeybees. After 24 hours, the 

number of honey bees was 0.66 per 

plot (compared to 5.33 per plot in 

controls). After 3 days there were 

still only 0.70 honeybees per plot. 
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1690 Field     Thiamet

hoxam  

F  - Apis 

mellifera 

Behaviour 

/Number of 

returning bees 

Contact /Mustard 

plants/ 

3 d  1 1 4 g/kg 

seed 

4 g/kg 

seed 

Cruiser (thiamethoxam) had no 

effect on the abundance of 

honeybees. After 24 hours the 

number of honey bees was 6 per 

plot (compared to 5.33 per plot in 

controls). After 3 days were there 

were 5.6 honeybees per plot. 

1708 Cage Imidacl

oprid 

P 98% Apis 

mellifera 

Mortality /Adult 

mortality  

Oral /Sugar water 4 d  1 1 48 µg/kg  48 µg/kg When mortality was compared 

among observation periods, no 

significant difference was found 

when colonies were exposed to 

imidacloprid. 

1708 Cage Imidacl

oprid 

P 98% Apis 

mellifera 

Sublethal/Food 

intake/Syrup 

consumption 

Oral /Sugar water 4 d  1 1 48 µg/kg  48 µg/kg In the colony exposed to 

imidacloprid, syrup consumption 

was significantly lower during 

treatment than before and after 

treatment (p=0.001). 

1708 Cage Imidacl

oprid 

P 98% Apis 

mellifera 

Behaviour/ 

Foraging/ 

Foraging activity 

Oral /Sugar water 4 d  1 1 48 µg/kg  48 µg/kg Foraging activity was significantly 

lower during treatment than before 

and after treatment (p<0.01). The 

mean number of visits during the 

treatment was of 4.8, before 

treatment was 23.7 and after 

treatment 20.4. 
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1708 Cage Imidacl

oprid 

P 98% Apis 

mellifera 

Behaviour/ 

Learning 

behaviour/ 

Olfactory learning 

capacities 

Oral /Sugar water 4 d  1 1 48 µg/kg  48 µg/kg The percentage of foragers visiting 

the scented sites during the 

treatment period (76.8 and 78.2%) 

were lower in comparison to the 

percentages of visits before 

treatment (90.9 and 81.8%) and 

after treatment (83.8 and 90.6%). 

However, this level always 

remained significantly higher than 

a randomised distribution between 

scented and unscented sites 

suggesting a non-significant 

deleterious effect of imidacloprid 

on the olfactory learning 

performances under these 

conditions. 

1709 Lab Imidacl

oprid 

T  95% Apis 

mellifera 

LC50 /Adult 

mortality  

Contact /Spray  24 h  1 4-5 0.00008-

1.0 %  

2.2 x 10-3 

% 

solution 

(w/v)  

Calculated LC50 was 2.2x10-3 % 

(95% FL 1.5-2.6). 

1709 Lab Clothian

idin    

T  95% Apis 

mellifera 

LC50 /Adult 

mortality  

Contact /Spray  24 h  1 4-5 0.00008-

1.0 %  

0.2 x 10-3 

% 

solution 

(w/v)  

Calculated LC50 was 0.2x10-3 % 

(95% FL 0.1-0.3). 

1709 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Contact /Pollen 

tassels/Sweet corn 

24 h  1 Tassel

s 

provid

e 1,2 

3, and 

4 days 

after 

start 

of 

pollen 

shed 

1.6 (2002) 

and 2,5 

(2003) g 

a.i. /kg 

seed 

1.6/2,5 g 

a.i. /kg 

seed 

No significant increase in mortality 

relative to controls in either year or 

treatment rate 
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1709 Lab Clothian

idin    

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Contact /Pollen 

tassels/Sweet corn 

24 h  1 Tassel

s 

provid

e 1,2 

3, and 

4 days 

after 

start 

of 

pollen 

shed 

1.25 mg 

a.i./seed 

1.25 mg 

a.i./seed 

No significant increase in mortality 

relative to controls 

1709 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral /Pollen/Sweet 

corn 

24 h  1 Pollen 

collect

ed at 

1,2 3, 

and 4 

days 

after 

start 

of 

pollen 

shed 

given 

in 

separa

te 

experi

ments 

1.6 (2002) 

and 2,5 

(2003) g 

a.i. /kg 

seed 

1.6/2,5 g 

a.i. /kg 

seed 

No significant increase in mortality 

relative to controls 
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levels 
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on rate  

Effect 

dose  

Results 

1709 Lab Clothian

idin    

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral /Pollen/Sweet 

corn 

24 h  1 Pollen 

collect

ed at 

1,2 3, 

and 4 

days 

after 

start 

of 

pollen 

shed 

given 

in 

separa

te 

experi

ments 

1.25 mg 

a.i./seed 

1.25 mg 

a.i./seed 

No significant increase in mortality 

relative to controls 

1715 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Electrophysiology

/Physiology 

In vitro -  2 30µM-

1mM   

30µM-

1mM  

Pressure applications of 

imidacloprid induced small inward 

current of 19±2% at 1mM (n=11) 

and 19±1.5% at 30µM (n=28). 

1753 Lab Thiamet

hoxam  

T  98.5% Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50) 

24 h  1 - - 0.0061 

µg/bee 

LD50 also expressed as 

0.0666µg/g. 

1753 Lab Thiamet

hoxam  

T  98.5% Apis 

indica 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50)/ 

24 h  1 - - 0.0056 

µg/bee 

LD50 also expressed as 

0.0819µg/g. 

1753 Lab Thiamet

hoxam  

T  98.5% Apis 

florea 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50)/ 

24 h  1 - - 0.0056 

µg/bee 

LD50 also expressed as 

0.1905µg/g. 

1753 Lab Thiamet

hoxam  

T  98.5% Trigona 

irridipenis 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50)/ 

24 h  1 - -  0.0051 

µg/bee 

LD50 also expressed as 

1.3381µg/g. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1753 Lab Imidacl

oprid 

T  98.7% Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50)/ 

24 h  1 - - 0.0026 

µg/bee 

LD50 also expressed as 

0.0281µg/g. 

1753 Lab Imidacl

oprid 

T  98.7% Apis 

indica 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50)/ 

24 h  1 - - 0.0025 

µg/bee 

LD50 also expressed as 

0.0362µg/g. 

1753 Lab Imidacl

oprid 

T  98.7% Apis 

florea 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50)/ 

24 h  1 - - 0.0022 

µg/bee 

LD50 also expressed as 

0.0767µg/g. 

1753 Lab Imidacl

oprid 

T  98.7% Trigona 

irridipenis 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

(LD50)/ 

24 h  1 - - 0.0020 

µg/bee 

LD50 also expressed as 

0.5275µg/g. 

1757 Lab Imidacl

oprid 

F  - Apis 

mellifera 

LC50 /Adult 

mortality  

Contact /Film 

(toxicity test) 

2 h  1 6 - 0.10 ppm LC50 was 0.10 (0.015-0.63) using 

the film method. 

1760 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Activity index 

Oral /Food  34 d  13 2 0.5-5 µg/l 0.5-5.0 

µg/lin 

syrup 

There was no significant treatment 

related effect on the activity index. 

1760 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour /Pollen 

carrying  

Oral /Food  34 d  13 2 0.5-5 µg/l 0.5-5.0 

µg/lin 

syrup 

Considering the syrup fed groups 

only, there was a significant 

increase in pollen carrying with 

increasing imidacloprid 

concentration. 

1760 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Survival /Brood 

development  

Oral /Food  34 d  13 2 0.5-5 µg/l 0.5-5.0 

µg/lin 

syrup 

Significant differences in capped 

brood between treatments with 

more frames with brood in the 

0.5µg/l compared with the control 

(0µg/l) and fewer frames with 

brood that controls in the 5µg/l 

group. 

1760 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Mortality /Adult 

mortality 

Oral /Food  34 d  13 2 0.5-5 µg/l 0.5-5.0 

µg/lin 

syrup 

There was no significant treatment 

related effect on adult mortality. No 

significant effect on adult bee 

population. 
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id 
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levels 
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on rate  

Effect 

dose  

Results 

1760 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Colony 

parameter/Colony 

weight gain 

Oral /Food  34 d  13 2 0.5-5 µg/l 0.5-5.0 

µg/lin 

syrup 

Threre was no significant treatment 

related effect on hive weight. There 

were no significant differences in 

colony scores. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Behaviour 

/Pollination rate 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Average pollination rate was 67.9% 

in the first trial and 57.0% in the 

second. Respective control value 

were 71.9% and 58.4%. These 

differences were not significant at 

p≤0.1. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Behaviour 

/Pollination rate 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 200 g 

a.i./ha  

200 g 

a.i./ha 

Average pollination rate was 46.9% 

in the first trial and 60.3% in the 

second. Respective control value 

were 71.9% and 58.4%. Significant 

difference from control in first trial 

only (p≤0.1).. 

1771 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour 

/Pollination rate 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 15 g 

a.i./ha  

15 g 

a.i./ha 

Average pollination rate was 14.9% 

in the first trial and 19.2% in the 

second. Respective control value 

were 71.9% and 58.4%. Significant 

difference from control in both 

trials (p≤0.1).. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Behaviour /Fruit 

setting/developme

nt. 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Fruit setting of both thiamethoxam 

treated and control treatments 

described as showing good 

pollination activity. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Behaviour /Fruit 

setting/developme

nt. 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 200 g 

a.i./ha  

200 g 

a.i./ha 

Fruit setting of both thiamethoxam 

treated and control treatments 

described as showing good 

pollination activity. 
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id 
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levels 
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on rate  

Effect 

dose  

Results 

1771 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour /Fruit 

setting/developme

nt. 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 15 g 

a.i./ha  

15 g 

a.i./ha 

Fruit setting described as inferior to 

both thiamethoxam treated and 

control treatments. No further 

information presented. Good 

pollination activity. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Dead 

adults or pupae 

found outside hive 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Few larvae were found around the 

hives, no significant effects of 

treatment reported. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Dead 

adults or pupae 

found outside hive 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 200 g 

a.i./ha  

200 g 

a.i./ha 

Few larvae were found around the 

hives, no significant effects of 

treatment reported. 

1771 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality /Dead 

adults or pupae 

found outside hive 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 15 g 

a.i./ha  

15 g 

a.i./ha 

Few larvae were found around the 

hives, no significant effects of 

treatment reported. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Behaviour /Food 

intake  

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Consumption of sugar water was 

0.88kg in the first trial and 0.60kg 

in the second. Respective control 

value were 0.90kg and 0.58kg. 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Behaviour /Food 

intake  

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 200 g 

a.i./ha  

200 g 

a.i./ha 

Consumption of sugar water was 

0.60kg in the first trial and 0.70kg 

in the second. Respective control 

value were 0.90kg and 0.58kg. 

1771 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour /Food 

intake  

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 15 g 

a.i./ha  

15 g 

a.i./ha 

Consumption of sugar water was 

0.28kg in the first trial and 0.46kg 

in the second. Respective control 

value were 0.90kg and 0.58kg. 
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levels 
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on rate  

Effect 

dose  

Results 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Colony 

parameter/Numbe

r of adults, larvae 

and pupae. weight 

of workers and 

nest. 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Results in first trial were (controls) 

1): No. of adults 25 (35+queen); 2) 

No. of big larvae 5 (5); No. of 

small larvae 17 (55); No. of pupae 

8 (8); Weight of workers 3.2g 

(5.3g); Weight of nest 115.9g 

(139.5g). Results in second trial 

were (controls): 1) No. of adults 

3+queen (17+queen); 2) No. of big 

larvae 5 (4); No. of small larvae 14 

(3); No. of pupae 15 (14); Weight 

of workers 1.1g (3.1g); Weight of 

nest 103.0g (115.0g). 

1771 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Colony 

parameter/Numbe

r of adults, larvae 

and pupae. weight 

of workers and 

nest. 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 15 g 

a.i./ha  

15 g 

a.i./ha 

Results in first trial were (controls) 

1): No. of adults 5 (35+queen); 2) 

No. of big larvae 5 (5); No. of 

small larvae 6 (55); No. of pupae 4 

(8); Weight of workers 0.7g (5.3g); 

Weight of nest 75.0g (139.5g). 

Results in second trial were 

(controls): 1) No. of adults 

18+queen (17+queen); 2) No. of 

big larvae 98 (4); No. of small 

larvae 16 (3); No. of pupae 17 (14); 

Weight of workers 4.6g (3.1g); 

Weight of nest 126.0g (115.0g). 
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id 

Study 

type 

Pesti-

cide  
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Doses Dose 

levels 
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on rate  

Effect 

dose  

Results 

1771 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Colony 

parameter/Numbe

r of adults, larvae 

and pupae. weight 

of workers and 

nest. 

Field 

exposure/Field 

exposure/Tomato 

plants 

6 wk 1 1 200 g 

a.i./ha  

200 g 

a.i./ha 

Results in first trial were (controls) 

1): No. of adults 10+queen 

(35+queen); 2) No. of big larvae 2 

(5); No. of small larvae 5 (55); No. 

of pupae 5 (8); Weight of workers 

1.9g (5.3g); Weight of nest 99.2g 

(139.5g). Results in second trial 

were (controls): 1) No. of adults 

7+queen (17+queen); 2) No. of big 

larvae 3 (4); No. of small larvae 0 

(3); No. of pupae 1 (14); Weight of 

workers 2.0g (3.1g); Weight of nest 

137.0g (115.0g). 

1779 Lab Imidacl

oprid 

F  - Apis 

cerana 

indica 

LC50 /Adult 

mortality  

Contact /Petri dish 

coated with 

formulation/Conta

ct 

24 h  1 1 - 0.05512 

(no 

units) 

The reported LC50 using the dry 

film method was reported as 

0.05512 (0.04157-0.06867) - no 

units reported. Imidacloprid was 

stated to be 7.63 times more toxic 

than endosulfan (the baseline 

toxicity in this study). 

1792 Field Imidacl

oprid 

-  - Apis 

dorsata  

Mortality /Adult 

mortality  

Contact & oral 

/Field 

exposure/Spray 

/Over spray 

1 h  1 1 100 ml/Ha 100 

ml/ha 

Mortality after spraying (0h group) 

was 91.66%. 

1792 Field Imidacl

oprid 

-  - Apis 

florea 

Mortality /Adult 

mortality  

Contact & oral 

/Field 

exposure/Spray 

/Over spray 

1 h  1 1 100 ml/Ha 100 

ml/ha 

Mortality after spraying (0h group) 

was 100%. 

1792 Field Thiamet

hoxam  

-  - Apis 

dorsata 

Mortality /Adult 

mortality  

Contact & oral 

/Field 

exposure/Spray 

/Over spray 

1 h  1 1 100 g 

a.i./ha  

100 g/ha Mortality after spraying (0h group) 

was 100%. 
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levels 

Applicati

on rate  

Effect 
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Results 

1792 Field Thiamet

hoxam  

-  - Apis 

florea 

Mortality /Adult 

mortality  

Contact & oral 

/Field 

exposure/Spray 

/Over spray 

1 h  1 1 100 g 

a.i./ha  

100 g/ha Mortality after spraying (0h group) 

was 100%. 

1792 Cage Imidacl

oprid 

-  - Apis 

dorsata 

Mortality /Adult 

mortality  

Contact & oral 

/Field 

exposure/Flower 

/Cotton/ 

2 h  1 1 100 ml/Ha 100 

ml/ha 

Residual toxicity for samples 

collected 1, 24, 48 and 72h after 

spraying was 88.33, 86.66, 31.66 

and 8.33% respectively. 

1792 cage Thiamet

hoxam  

-  - Apis 

dorsata 

Mortality /Adult 

mortality  

Contact & oral 

/Field 

exposure/Flower 

/Cotton/ 

2 h  1 1 100 gl/Ha 100 g/ha Residual toxicity for samples 

collected 1, 24, 48 and 72h after 

spraying was 100, 100, 61.66 and 

38.33% respectively. 

1801 Semi-

field 

Imidacl

oprid 

A  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Sugar 

water/Feeding 

station 

120 

mins/da

y 

4 1 6 µg/kg   6 µg/kg There was no effect on attendance 

at the feeder in the exposed 

colonies. There was a significant 

increase in the inactive/active bee 

ratio on Day 4 compared to Days 0 

and 1 (p=0.008). 

1802 Lab Imidacl

oprid 

metaboli

te  

(Urea 

NTN) 

-  >95% Apis 

mellifera 

Mortality /Adult 

mortality 

Oral /Sugar water/ 10 d  1 3 0.1-10.0 

µg/L  

1.00.1-

10.0 

µg/L 

Mortality was observed at all dose 

levels. Mortality in three tests 

(Germany I, II-run I and III) on 

young bees (1-17d) at the highest 

dose was 0% (0.432ng/bee), 63% 

(0.357ng/bee) and 12% 

(0.727ng/bee). Corresponding 

control mortality was 0, 10 and 4%. 

Results from Germany II-run I 

were considered invalid due to 

procedural errors. There was high 

mortality in control groups of older 

bees (22-45d) for these tests (20, 30 

and 44%). There was also high 

mortality in the UK study of bees 

of unspecified age (44%). 
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id 
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on rate  

Effect 

dose  

Results 

1802 Lab Imidacl

oprid 

metaboli

te  

(6-

CNA) 

-  >95% Apis 

mellifera 

Mortality /Adult 

mortality 

Oral /Sugar water/ 10 d  1 3 0.1-10.0 

µg/L  

1.00.1-

10.0 

µg/L 

Mortality was observed at all dose 

levels. Mortality in three tests 

(Germany I, II-run I, II-run II and 

III) on young bees (1-17d) at the 

highest dose was 0% 

(0.468ng/bee), 97% (0.388ng/bee), 

7% (0.580ng/bee)and 10% 

(0.724ng/bee). Corresponding 

control mortality was 0, 10, 7 and 

4%. Results from Germany II-run I 

were considered invalid due to 

procedural errors. There was high 

mortality in control groups of older 

bees (22-45d) for these tests (20, 

30, ND and 44%). There was also 

high mortality in the UK study of 

bees of unspecified age (54%). 

1803 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging/Number 

of foraging bees 

in plot 

Contact & 

oral/Field 

exposure/Flower/F

ield 

exposure/Cantalou

pe 

4 wk 1 1 45.9 g 

a.i./ha  

45.9 g 

a.i./ha 

The mean number of honey bees 

per 1.83-m section did not 

significantly differ statistically 

treatments throughout the bloom 

period, during which managed 

colonies were at field margins. 

1827 Lab Imidacl

oprid 

T >99% Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Contact/Contact/Ot

her /Topical 

24 h  1 5-7 - 17.9 

ng/bee 

Imidacloprid was the most toxic 

with an LD50 of 17.9 ng/bee. 

1827 Lab Thiamet

hoxam  

T >99% Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Contact/Contact/Ot

her /Topical 

24 h  1 5-7 - 29.9 

ng/bee 

Thiamethoxam demonstrated a 

similar level of toxicity to 

imidacloprid with LD50 values of 

29.9 ng/bee 

1827 Lab Clothian

idin    

T >99% Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Contact/Contact/Ot

her /Topical 

24 h  1 5-7 - 21.8 

ng/bee 

Clothianidin demonstrated a similar 

level of toxicity to imidacloprid 

with LD50 value of 21.8  ng/bee. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1827 Lab Imidacl

oprid + 

Piperon

yl 

butoxide 

T/- >99/- Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Contact/Contact/Ot

her /Topical 

24 h  1 5-7 - 10.5 

ng/bee 

Toxicity of imidacloprid after 

pretreatment with piperonyl 

butoxide was 10.5ng/bee 

(synergism ratio 1.70). 

1827 Lab Imidacl

oprid + 

Triflumi

zole 

T/F >99/5

0% 

Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Contact/Contact/Ot

her /Topical 

24 h  1 5-7 - 9.7 

ng/bee 

Toxicity of imidacloprid after 

pretreatment with triflumizole was 

9.7ng/bee (synergism ratio 1.85). 

1827 Lab Imidacl

oprid + 

Propico

nazole 

T/- >99/- Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Contact/Contact/Ot

her /Topical 

24 h  1 5-7 - 11.8 

ng/bee 

Toxicity of imidacloprid after 

pretreatment with propiconazole 

was 11.8ng/bee (synergism ratio 

1.52). 

1829 Lab Clothian

idin    

T  99.75

% 

Bombus 

impatiens  

Colony 

parameter/Mean 

worker weight 

Oral /Food  90 d  1 2 6-36 ppb  6-36 ppb No significant effects of treatment 

on newly emerged worker weight. 

1829 Lab Clothian

idin    

T  99.75

% 

Bombus 

impatiens  

Behaviour 

/Foraging /Bees 

foraging on 

artificial flowers 

in two 35 minute 

trials 

Oral /Food  90 d  1 2 6-36 ppb  6-36 ppb No significant effects of treatment 

on access time, number of visits to 

flowers orlearning rate. 

1829 Lab Clothian

idin    

T  99.75

% 

Bombus 

impatiens  

Colony 

parameter/Queen 

vs. male 

production /Total 

numbers of 

reproductives 

(Queens and 

drones) 

Oral /Food  90 d  1 2 6-36 ppb  6-36 ppb No significant effects of treatment 

on total numbers of males or 

queens produced. 

1829 Lab Clothian

idin    

T  99.75

% 

Bombus 

impatiens  

Colony 

parameter/Brood 

development/Num

ber of brood 

Oral /Food  90 d  1 2 6-36 ppb  6-36 ppb No significant effects of treatment 

on number of brood. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1829 Lab Clothian

idin    

T  99.75

% 

Bombus 

impatiens  

Colony 

parameter/Numbe

r of workers 

Oral /Food  90 d  1 2 6-36 ppb  6-36 ppb No significant effects of treatment 

on number of workers. 

1829 Lab Clothian

idin    

T  99.75

% 

Bombus 

impatiens  

Sublethal/Food 

intake/Pollen 

consumption 

Oral /Food  90 d  1 2 6-36 ppb  6-36 ppb No significant effects of treatment 

on pollen cosumption. 

1836 Semi-

field 

Imidacl

oprid 

T  98% Apis 

mellifera 

ligustica 

L. 

Behaviour 

/Learning 

behaviour/Foragin

g activity and 

learning 

performance 

Oral /Sugar water 4 d 

Repeat

ed 

1 1 24 µg/kg  24 µg/kg From the beginning of the feeding 

period with imidacloprid, a strong 

decrease was shown in the number 

of foraging bees in comparison to 

that observed before the addition of 

sucrose solution with chemicals. 

Low foraging activity was 

prolonged throughout the overall 

period of imidacloprid. 

1836 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

ligustica 

L. 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) / 

Oral /Sugar water 4 d 

Repeat

ed 

1 1 24 µg/kg  24 µg/kg The feeding of foragers with 

sucrose solution contaminated with 

imidacloprid at the concentration of 

24 mg/kg induced significantly 

lower responses compared to the 

foragers collected before the 

imidacloprid treatment. The 

reduction of olfactory learning 

performance was also noted in 

foraging bees collected 9 days after 

the end of imidacloprid treatment. 

There was a good concordance 

between results in free-flying 

foragers under semi-field 

conditions and those in restrained 

foragers under laboratory 

conditions: a decrease of learning 

performances with imidacloprid. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1839 Lab Imidacl

oprid 

A  98% Apis 

mellifera 

Behaviour 

/Symptoms 

Oral /Sugar water 48 h 1 2 0.5-0.2  

ng/μl   

20-50 

µg/kg 

After oral ingestion of 

imidacloprid, early symptoms of 

poisoning included hyperactivity 

and tremors. After several hours, 

these symptoms gradually 

disappeared and the worker bees 

became hypoactive. 

1845 Lab Imidacl

oprid 

A  98% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER) / 

Oral /Sugar water 24 h 1 2 0.12-12 

ng/bee 

12 

ng/bee 

Experiment 1, Pre-training. Bees 

exposed to 12ng/bee had a 

significantly lower performance 

than controls (p<0.001). 

Experiment 2, Concomitant 

training treatment. There was a 

significant decrease in performance 

of bees exposed at 12ng/bee 

compared to controls (p<0.001). 

Experiment 3, Post-training 

treatment. There was a significant 

decrease in medium term retention 

between 12ng/bee treatment and 

controls (P<0.05). There was no 

effect on short and long term 

retention. 

1845 Lab Imidacl

oprid 

A  98% Apis 

mellifera 

Histochemistry/ Oral /Sugar water 30 min 1 2 0.12-12 

ng/bee 

0.12-12 

ng/bee 

A significant increase of CO 

staining was observed in lip (p< 

0.001) and basal ring (p<0.001) of 

the mushroom body (MB) calyces. 

In the lip, the two doses of 

imidacloprid (12 and 0.12 ng per 

bee) induced a significant increase 

of the CO labelling. Only the 

highest dose of imidacloprid 

increased the labelling in the basal 

ring. No significant treatment effect 

was noted in the a-lobe and 

antennal lobes (ALs). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1873 Field     Imidacl

oprid 

-  - 'Honey 

bee' 

Mortality /Adult 

mortality/ 

  - - -   -  More than 250 dead bees found at 

two monitoring stations on 25 June 

2002 where residues of 0.030ppm 

imidacloprid were detected. 

1880 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality /Adult 

mortality/ 

Contact/Contact 

(topical) 

-  1 1 0.10% 0.1 % Mortality >75% 

1880 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality 

/Larvae/Larval 

mortality 

Oral/Pollen/Direct 

contact and as food 

to either larvae or 

adults 

-  1 1 0.10% 0.1 % Mortality >75% 

1880 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality /Adult 

mortality/ 

Oral/Sugar 

water/Direct 

contact and as food 

to either larvae or 

adults 

-  1 1 0.10% 0.1 % Mortality >75% 

1880 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Adult 

mortality/ 

Contact (topical)/ -  1 1 0.04% 0.04 % Mortality >75% 

1880 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality 

/Larvae/Larval 

mortality 

Oral/Pollen/Direct 

contact and as food 

to either larvae or 

adults 

-  1 1 0.04% 0.04 % Mortality >75% 

1880 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Adult 

mortality/ 

Oral/Sugar 

water/Direct 

contact and as food 

to either larvae or 

adults 

-  1 1 0.04% 0.04 % Mortality >75% 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1888 Lab Imidacl

oprid 

P 99.8% Apis 

mellifera 

ligustica 

Sublethal /Food 

intake/effect of 

long-term 

exposure 

Oral /Sugar water 60 d  1 2 4-8 µg/L 4-8 µg/L No significant difference of 

consumption was found among 

treatments on average over the 

cages. The consumption of syrup 

was constant during the experiment 

on average on the cages and was 

barely significantly different among 

cages under the same treatment 

(p=0.042). ely 30 d after the 

beginning of the observations (Fig. 

2). This effect of the pesticide 

would not have been detected in a 

short-term experiment. 

1916 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Colony 

parameter/Numbe

r of 

larvae/nymphs, 

unhatched adults, 

empty cells, 

pollen/nectar 

cells, cells preyed 

on by calliphorid 

flies, cells with 

bumblebees, 

number of adults, 

remaining bee 

food, remaining 

pollen, dead 

larvae/nymphs/ad

ults 

Field 

exposure/Tomato 

35-36 d  1 1 150 g 

a.i./ha  

150 g 

a.i./ha 

Colony parameters measured in 

treated hives (control): 1) Eggs 

136/8 (81/33); 2) Larvae/nymphs 

424/82 (379/182); 3) Unhatched 

adults 19/11 (27/12); 4) Empty 

cells 155/30 (132/23); 5) 

Pollen/nectar cells 361/217 

(419/187); 6) Cells preyed by 

calliphorid flies 5/42 (92/210); 7) 

Cells with bumblebees 1100/390 

(1130/647); 8) Adults 118/119 

(252/119); 9) Queens 1/1 (1/1); 10) 

Remaining bee food 1114/1015ml 

(713/900ml); 11) Remaining pollen 

49.3/3.9g (45/7.6g); 12) Dead 

larvae, nymphs, adults 26/317 

(42/209). No statistical comparison. 

Author’s conclusion is that there 

was no negative effect of 

thiamethoxam. 

1918 Lab Imidacl

oprdi 

P 98% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1  0.1-81 

ng/bee 

41->81 

ng/bee 

Oral 48h LD50 values were c.41, 

>20, >81, >81, >81, >81 ng/bee. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1918 Lab Imidacl

oprid 

metaboli

te 

(Olefine

-

Imidacl

oprid) 

P 98% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >36 

ng/bee 

Oral 48h LD50 values was 

>36ng/bee 

1918 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

Imidacl

oprid) 

P 98% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - 159 

ng/bee 

Oral 48h LD50 values was 

159ng/bee 

1918 Lab Imidacl

oprid 

metaboli

te  

(4,5-

OH-

Imidacl

oprid) 

P 98% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >49 

ng/bee 

Oral 48h LD50 values was 

>49ng/bee 

1918 Lab Imidacl

oprid 

metaboli

te 

(Urea-

Metabol

ite) 

P 98% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >99500 

ng/bee 

Oral 48h LD50 values was 

>99500ng/bee 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1918 Lab Imidacl

oprid 

metaboli

te  

(6-

chloroni

cotinic 

acid) 

P 98% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >121500 

ng/bee 

Oral 48h LD50 values was 

>121500ng/bee 

1918 Lab Imidacl

oprid 

P 98% Apis 

mellifera 

LD50 contact 

/Adult mortality/ 

Contact /topical 48 h  1  40-154 

ng/bee 

42-104 

ng/bee 

Contact 48h LD50 values were ND, 

104, 61.0, 50.0, 42.0, 42.9 and 74.9 

ng/bee 

1918 Lab Imidacl

oprid 

P 98% Apis 

mellifera 

IC50/imidacloprid 

displacement 

measurements 

in vitro  -  1  0.001-

10000 nM  

2.9 nM The nicotinic acetylcholine receptor 

(nAChR) was identified as the 

molecular target of 

[3H]imidacloprid and some of the 

tested plant metabolites in 

honeybee head membrane 

preparations. IC 50 -values for the 

displacement of [ 3 H]imidacloprid 

of 2.9, 0.45, 24, 6600, >100000, 

and >100000 nM were recorded for 

imidacloprid an d the plant 

metabolites olefine, 5-OH-

imidacloprid, 4,5-OH- 

imidacloprid, urea metabolite and 

6-chloronicotinic acid (6-CNA), 

respectively. These values indicate 

a potential toxicological relevance 

only for the olefine and the 5-

hydroxy metabolite. 
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id 

Study 
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Pesti-

cide  
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levels 

Applicati

on rate  

Effect 
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Results 

1918 Lab Imidacl

oprid 

P 98% Apis 

mellifera 

EC50/imidaclopri

d 

electrophysiologic

al measurements 

in vitro  -  1  0.01-10 

µM  

0.87 µM Whole cell voltage clamp 

electrophysiology revealed that 

imidacloprid, the olefine and the 5-

hydroxy metabolite act agonisti- 

cally on the nAChR of neurons isol 

ated from the antennal lobe of Apis 

mellifera . All other metabolites did 

not induce inward cur- rents at test 

concentrations up to 3 mM. As for 

the parent compound, the 

electrophysio logy data of the 

active metabolites revea led Hill 

coefficients of approximately 1, 

thus indicating a single bi nding 

site responsible for an activation of 

the receptor and n o direct 

cooperativity or allosteric 

interaction with a second binding 

site, respectively. 

1921 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Sublethal 

/Activity 

Oral/Sugar water 24 h 1 2 100-500 

ppb  

100-500 

ppb 

In each treatment bees were 

significantly less active (in terms of 

mobility) than bees in the untreated 

control. Furthermore, in the treated 

bees, the communicative capacity 

seemed to be impaired, and this 

could cause a decline in the social 

behaviour. The negative effects 

appeared only after  (30-60 

minutes) and vanished after several 

hours. 
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levels 
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on rate  

Effect 

dose  

Results 

1921 Lab Imidacl

oprid 

F  - Apis 

mellifera 

Sublethal 

/Activity 

Oral/Sugar water 24 h  1 2 100-500 

ppb  

100-500 

ppb 

In each treatment bees were 

significantly less active (in terms of 

mobility) than bees in the untreated 

control. Furthermore, i n the treated 

bees, the communicative capacity 

seemed to be impaired, and this 

could cause a decline in the social 

behaviour. Never- theless, the 

negative effects appeared only after 

a certain pe riod of time following 

administration (30-60 minutes) and 

vanished after several hours. 
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Ref 

id 

Study 

type 
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Grade a.i. Species Endpoint Exposure route  Durat-
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levels 

Applicati

on rate  

Effect 

dose  

Results 

1922 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging 

/Foraging ability 

Oral/Sugar water    1 3 100-1000 

ppb  

100-1000 

ppb 

Most of the control bees and those 

treated with 100 ppb (more than 

70%) returned to the hive, and the 

artificial feeder within 24 hours. A 

small percentage, 7% and 13%, 

respectively, returned to the hive 

within 24 hours, but but not the 

artificial feeder. Only a few control 

bees and bees treated with 100 ppb 

completely disappeared. None of 

the bees treated with 500 and 1000 

ppb were seen either at the hive or 

at the feeding site in any of the 

three observations. These bees 

completely disappeared within 24 

hours after the treatment. Once the 

cage had been opened, the control 

bees left it immediately and all 

100ppb bees had left within 10 

minutes; bees treated. At 500 ppb it 

took up to 45 minutes for bees to 

leave the cage, at 1000ppb this was 

75 minutes. Treated honey bees 

also showed anomalous flying 

behaviour: they often fell in the 

grass and their flight direction was 

not towards the hive. 
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id 

Study 

type 

Pesti-
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Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1923 Semi-

field 

Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging / 

Contact & oral 

/Field 

exposure/Spray 

/Oil-seed rape 

/Sprayed in flower 

4 d  1 6 0.6-14 g 

a.i./ha  

0.6-14 g 

a.i./ha 

Foraging intensity of honeybees on 

treated plants was not affected by 

deposition rates of 2g a.i./ha or less. 

At deposition rates between 4 and 9 

g a.i./ha foraging intensity was 

significantly lower during the 

treatment day (no statistics 

reported). Most honeybees 

remained in their hives for that day 

but foraging activity completely 

restored the day after treatment. At 

14 g a.i./ha, a significantly reduced 

foraging activity was observed 

during the treatment day and the 

day after (no statistics reported). 

1923 Semi-

field 

Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality  / 

Contact & oral 

/Field 

exposure/Spray 

/Oil-seed rape 

/Sprayed in flower 

4 d  1 6 0.6-14 g 

a.i./ha  

0.6-14 g 

a.i./ha 

No effect on bee mortality 

compared to controls 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Colony 

parameter/Colony 

weight gain/Hive 

weight 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Hive weight:  Control<Treated. 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Colony 

parameter/Cells 

occupies with 

honey and nectar 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Cells occupies with honey and 

nectar (%): Control<Treated. 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Colony 

parameter/Cells 

occupied with 

pollen 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Cells occupied with pollen:  

Control<Treated, 
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Study 
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levels 

Applicati

on rate  

Effect 

dose  

Results 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Colony 

parameter/Cells 

occupied with 

worker brood 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Cells occupied with worker brood: 

Control<Treated, 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Colony 

parameter/Empty 

cells 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Empty cells (%): Control<Treated, 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Behaviour 

/Foraging 

/Foraging activity 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Foraging activity: Control<Treated, 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Behaviour /Pollen 

carrying/ 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Pollen entrance: Control~Treated, 

1924 Field     Imidacl

oprid 

F  60% Apis 

mellifera 

Mortality /Adult 

mortality  / 

Contact & oral 

/Field 

exposure/Seeds 

/Flower/sunflower 

216 d  1 1 0.24 g 

a.i./ha  

0.24 

mg/seed 

Mortality: Control~Treated, 

1926 Lab Imidacl

oprid 

F - Bombus 

terrestris 

LD50 contact 

/Adult mortality  / 

Contact /Topical  Single 

spot on 

bee 

1 Not 

report

ed 

- 0.02 

µg/Bee 

72h contact LD50 reported as 

0.02µg/bee 

1926 Lab Imidacl

oprid 

F - Bombus 

terrestris 

LD50 oral/Adult 

mortality  / 

Oral /Sugar water 24 h 1 Not 

report

ed 

- 0.04 

µg/Bee 

24h oral LD50 reported as 

0.04µg/bee 

1926 Lab Imidacl

oprid 

F - Bombus 

terrestris 

LD50 oral/Adult 

mortality  / 

Oral /Sugar water 72 h 1 Not 

report

ed 

- 0.02 

µg/Bee 

72h oral LD50 reported as 

0.02µg/bee 
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levels 
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on rate  

Effect 

dose  

Results 

1927 Semi-

field 

Imidacl

oprid 

-  17.8% Bombus 

terrestris 

Mortality /Adult 

mortality  / 

Contact & oral 

/Spray/Cucumber 

3 d  1 1 25 ml 50 ml/hl Mortality was approx. 28% after 24 

hours, 32% after 48 hours and 38% 

after 72 hours. Mortality in controls 

was approx. 0, 5 and 7%.(all values 

estimated from graph). 

1930 Semi-

field 

Imidacl

oprid 

-  98% Bombus 

occidental

is 

Colony 

parameter/Colony 

growth 

Oral /Pollen 46 d  1 1 7 ng a.i./g 7 ng 

a.i./g 

pollen 

Daily pollen consumption per bee 

was not different among treatments. 

Mean weights of newly emerged 

workers over time indicated no 

differences among treatments. 

There was no effect of treatment on 

number of workers, amount of 

brood (eggs, larval cells, larvae, 

and pupae), number of queens, 

number of males. 

1930 Semi-

field 

Imidacl

oprid 

-  98% Bombus 

impatiens 

Colony 

parameter/Colony 

growth 

Oral /Pollen 46 d  1 2 7-30 ng 

a.i./g 

7-30 ng 

a.i./g 

pollen 

The number of workers and amount 

of brood (eggs, larval cells, larvae, 

and pupae) were not different 

among treatments. 
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1930 Semi-

field 

Imidacl

oprid 

-  98% Bombus 

impatiens 

Behaviour/Foragi

ng/Acces to 

complex artificial 

flowers 

Oral /Pollen 46 d  1 2 7-30 ng 

a.i./g 

30 ng 

a.i./g 

pollen 

There was no difference in the 

number of successful flowers 

accessed per foraging trip among 

treatments. Pair-wise comparisons 

of repeated access times over the 

30 flowers indicated that foragers 

in the imidacloprid 30 ppb 

treatment took longer to access the 

flowers than in the other treatments 

(control: p<0.001, imidacloprid 7 

ppb: p=0.011). Access times of 

experienced foragers were different 

among treatments Pair-wise 

comparisons among treatments 

showed that access times of 

foragers in the imidacloprid 30 ppb 

treatment were significantly greater 

than in each of the other treatment 

groups (p<0.001). Foraging rates 

were also lower in the 30ppb group. 
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id 
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on rate  

Effect 
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Results 

1934 Field     Imidacl

oprid 

-  - Apis 

mellifera 

Colony 

parameter/summe

r development and 

winter survival 

Oral /Sugar water 1 year 1 2 0.5-5 ppb  0.5-5 ppb At the beginning of experiment 

(July), activity at hive entrance was 

high (ranging from 10 to 44 

entering bees per minute) and then 

decrease to 3 to 30 bees per minute 

in December. Colony population 

increased until early August 

ranging from 8 to 19 occupied 

inter-frames and then decrease to a 

range of 7 to 11 inter-frames in 

Sep- tember. An overall decrease of 

capped brood area size was 

observed from 10.5 to 79.8 dm2 at 

the beginning to 0.5 to 19.8 dm2 in 

late October. The statistical 

analysis did not indicate any 

negative influence of syrup 

supplementation with imidacloprid 

despite the use of very high dose (5 

ppb). Other parameters (mortality, 

colony weight, pathologies 

including varroosis number) did not 

exhibit any significant diffe rence 

between treatments. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

588 

Ref 

id 
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Pesti-
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levels 
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on rate  

Effect 
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Results 

1943 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Imidacloprid 

binding site/IC50 

Head 

membranes/Head 

membranes/ 

-   - - -   110 µM Three channel blockers (i.e., 

mecamylamine,chlorpromazine, 

and ethidium) acting at the 

nAChR/channel were potent 

inhibitors (IC50) 1-9 µM) of 

[3H]TCP binding to Apis head 

membranes, while chlorisondamine 

showed moderate potency (IC50 ) 

80 µM). The nicotinic agonist 

imidacloprid was less active (IC50) 

110 µM and carbachol inactive 

(IC50) >1000 µM, respectively, 

while physostigmine was a potent 

inhibitor (IC50) 10 µM. 

1949 Lab Imidacl

oprid 

metaboli

te 

(olefin) 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Oral /Sugar water 15 min  1 2 0.1-1 

ng/bee 

0.1-1 

ng/bee 

Significant increase in the number 

of trials required for habituation of 

PER in 7d old bees (p<0.01) and 8d 

old bees (p<0.001) at 1ng/bee 15 

minutes after treatment. While the 

number of trials was lower at 

0.1ng/bee the differences were still 

significant for 7d old bees (p<0.5) 

and 8d old bees (p<0.01). 

1949 Lab Imidacl

oprid 

metaboli

te 

(Urea-

imidaclo

prid) 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Oral /Sugar water 15 min  1 1 1 ng/bee 1 ng/bee No significant difference between 

treated and control bees on 

habituation of PER in 7d or 8d old 

bees 15 minutes after treatment. 
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Results 

1949 Lab Imidacl

oprid 

metaboli

te  

(4,5-

dihydro

xy-

imidaclo

prid) 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Oral /Sugar water 15 min  1 1 1 ng/bee 1 ng/bee No significant difference between 

treated and control bees on 

habituation of PER in 7d or 8d old 

bees 15 minutes after treatment. 

1949 Lab Imidacl

oprid 

metaboli

te 

(Denitro

-

imidaclo

prid) 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Oral /Sugar water 15 min  1 1 1 ng/bee 1 ng/bee No significant difference between 

treated and control bees on 

habituation of PER in 7d or 8d old 

bees 15 minutes after treatment. 

1949 Lab Imidacl

oprid 

metaboli

te  

(6-

chloro-

nicotinic 

acid) 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Oral /Sugar water 15 min  1 1 1 ng/bee 1 ng/bee No significant difference between 

treated and control bees on 

habituation of PER in 7d or 8d old 

bees 15 minutes after treatment. 
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id 
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1949 Lab Imidacl

oprid 

metaboli

te  

(5-

hydroxy

-

imidaclo

prid) 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Oral /Sugar water 15 min  1 3 0.1-10 

ng/bee 

10.1-10 

ng/bee 

Significant decrease in the number 

of trials required for habituation of 

PER in 8d old bees only at 1ng/bee 

(p<0.001) 15 minutes after 

treatment. There was a non-

significant decrease at 0.1ng/bee in 

8d old bees 15 minutes after 

treatment. At 1h after treatment at 

both 1ng/bee and 10ng/bee there 

was a significant increase in the 

number of trials required for 

habituation of PER in both age 

classes with similar numbers at 

both doses. 

1954 Lab Imidacl

oprid 

T  99.4% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h  1 5 0.2-3.2 

mg/l  

30.6 

ng/bee 

The LD50 value for imidacloprid 

was 30.6ng per bee (95% CL 26.7-

36.3). 

1954 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

imidaclo

prid) 

T  99.4% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h  1 5 1.25-20 

mg/l  

153.5 

ng/bee 

The LD50 value for 5-OH-

imidacloprid was 153.5ng/bee 

(95% CL 125.9-196.9). 

1954 Lab Imidacl

oprid 

T  99.4% Apis 

mellifera 

Chronic/Adult 

mortality/Winter 

bees 

Oral /Sugar water 11 d  1 6 1.5-48 

ug/kg  

30.6 

ng/bee 

Mortality was significantly higher 

than controls only at the highest 

dose 48µg/kg (p<0.0083). At this 

dose mortality was 20.5% while 

control mortality was 11.6%. 

NOEC reported as 24µg/kg and 

LOEC as 48µg/kg. 
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1954 Lab Imidacl

oprid 

T  99.4% Apis 

mellifera 

Chronic/Adult 

mortality/Summer 

bees 

Oral /Sugar water 11 d  1 7 1.5-96 

ug/kg  

30.6 

ng/bee 

Mortality was significantly higher 

than controls only at the highest 

dose 96µg/kg (p<0.0071). At this 

dose mortality was 17.7% while 

control mortality was 3.3%. NOEC 

reported as 48µg/kg and LOEC as 

96µg/kg. 

1954 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

imidaclo

prid) 

T  99.4% Apis 

mellifera 

Chronic/Adult 

mortality/Winter 

bees 

Oral /Sugar water 11 d  1 6 7.5-240 

ug/kg  

153.5 

ng/bee 

Mortality was significantly higher 

than controls only at the highest 

dose 240µg/kg (p<0.0083). At this 

dose mortality was 41.0% while 

control mortality was 17.2%. 

1954 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

imidaclo

prid) 

T  99.4% Apis 

mellifera 

Chronic/Adult 

mortality/Summer 

bees 

Oral /Sugar water 11 d  1 6 7.5-240 

ug/kg  

153.5 

ng/bee 

No significant effects on mortality 

reported. 

1954 Lab Imidacl

oprid 

T  99.4% Apis 

mellifera 

Sublethal/Food 

intake/ 

Oral /Sugar water 11 d  6 6 1.5-48 

ug/kg  

1.5-48 

ug/kg 

The volume of syrup consumed for 

control and imidacloprid-treated 

groups ranged from 28.8 to 33.7ml 

per bee. The consumption was not 

significantly different in treated and 

control groups suggesting that the 

tested concentrations of 

imidacloprid had no antifeedant 

effect on honeybees. 
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id 
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1954 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

imidaclo

prid) 

T  99.4% Apis 

mellifera 

Sublethal/Food 

intake/ 

Oral /Sugar water 11 d  6 6 7.5-240 

ug/kg  

30-240 

ug/kg 

The consumption of 5-OH-

imidacloprid-treated syrups was 

significantly lower than that of 

syrup control (p=0.015). 

Significant differences were found 

at concentrations of 30, 120 and 

240µg/kg.The potential diet 

deficiency in bees treated with 5-

OH-imidacloprid may have had 

deleterious effects on mortality or 

learning performances. 

1954 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

imidaclo

prid) 

T  99.4% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

/Reflex response 

and learning 

performance 

Oral /Sugar water 11 d  6 6 7.5-240 

ug/kg  

60-240 

ug/kg 

Reflex response: Levels after 

treatment with 5-OH imidacloprid 

at concentrations higher than 

30µg/kg were significantly lower 

than that obtained with the control 

solution (60µg/kg, p=0.0017; 

120µg/kg, p<0.0001; 240µg/kg,: p 

<0.0001). Learning performance: 

The high concentrations of 5-OH-

imidacloprid induced significantly 

lower responses compared to that 

of the control group (120µg/kg, p 

=0.011; 240µg/kg, p=0.015). 
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1954 Lab Imidacl

oprid 

T  99.4% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

/Reflex response 

and learning 

performance 

Oral /Sugar water 11 d  6 6 1.5-48 

ug/kg  

48 ug/kg Reflex response: The same level of 

reflex response in imidacloprid-

treated and untreated bees was 

found suggesting that the exposure 

to imidacloprid did not disrupt the 

sensory and motor components 

controlling the PER. Learning 

performance: Only bees treated 

with the highest concentration of 

imidacloprid (48µg/kg) exhibited 

significantly lower responses 

compared to the control group 

(p=0.015), while the response rate 

of bees treated with concentrations 

of imidacloprid below 48 µg/kg 

was equivalent to that of control 

bees. 

1954 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

imidaclo

prid) 

T  99.4% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

/Reflex response 

and learning 

performance 

Oral /Sugar water 11 d  6 6 7.5-240 

ug/kg  

7.5-240 

ug/kg 

No significant effects on reflex 

response or learning performance 

reported. 
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id 
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levels 
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Effect 

dose  

Results 

1954 Lab Imidacl

oprid 

T  99.4% Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

/Reflex response 

and learning 

performance 

Oral /Sugar water 11 d  6 7 1.5-96 

ug/kg  

12-96  Reflex response: Concentrations of 

48 and 96µg/kg of imidacloprid 

elicited a significant decrease in the 

level of reflex responses compared 

with the control (48µg/kg, 

p<0.0001; 96µg/kg, p=0.002). 

Learning performances: Treatment 

with imidacloprid elicited a general 

decrease in the olfactory learning 

performances recorded at the test 

trial following the training period 

(Fig 4) compared with the control. 

This sublethal effect of 

imidacloprid on the level of 

conditioned response was 

significant at 12µg/kg (p=0.0032), 

24µg/kg (p=0.0043), 48 µg/kg, 

p=0.0063) and 96µg/kg 

(p=0.0043). 

1964 Lab Imidacl

oprid 

F 10% Bombus 

terrestris 

Mortality /Adult 

mortality 

Contact/Overspray

/Sugar water 

7 d  1 1  '2000 fold 

dilution' -  

 '2000 

fold 

dilution'  

Imidacloprid showed a high 

toxicity towards bees with 

mortality reaching 95-100% within 

1-2 days of exposure. 

1964 Lab Imidacl

oprid 

F 10% Bombus 

terrestris 

Mortality /Adult 

mortality 

Contact /Sprayed 

substrate 

49 d  1 1  '2000 fold 

dilution' -  

 '2000 

fold 

dilution'  

Mortality was 90% in the first 2 

days, but decreased with time: 

mortality was 70% after 11 days, 

45% after 15 days, 30% after 19 

days and less than 4% after 37 

days. 
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id 

Study 
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Pesti-
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ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1970 Lab Imidacl

oprid 

-  - Apis 

mellifera 

carpatica 

Mortality /Adult 

mortality 

Oral /Fed 10µl 

imidacloprid 

solution 

20 min  1 6 0.0005-

0.05 %  

0.0005-

0.05 % 

Mortalities at all doses increasing 

with time after exposure. After 

2mins mortality was 0% at 0.005, 

0.001 and 0.015% imidacloprid, 

10% at 0.025 and 0.03%, 30% at 

0.05% imidacloprid. After 20 mins 

mortality was 90% at 0.0005, 

0.001, 0.015 and 0.025% 

imidacloprid and 100% at 0.03 and 

0.05% imidacloprid. 100% 

mortality was reached after 13mins 

at 0.03% and 0.05% imidacloprid. 

1970 Lab Imidacl

oprid 

-  - Apis 

mellifera 

carpatica 

Mortality /Adult 

mortality 

Oral /Fed 10µl 

imidacloprid 

solution 

300 

min  

1 4 0.0005-

0.05 %  

0.00005-

0.05 % 

Mortalities at all doses increasing 

with time after exposure. After 

10mins mortality was 0% at all 

dose levels. After 20 mins mortality 

was 0% at 0.00005% and 0.0005% 

imidacloprid, 30% at 0.005% 

imidacloprid and 40% at 0.05% 

imidacloprid. At 300mins mortality 

was 70% at the two lowest doses, 

80% at 0.005% imidacloprid and 

90% at 0.05% imidacloprid. 

1970 Lab Imidacl

oprid 

-  - Apis 

mellifera 

carpatica 

Mortality /Adult 

mortality 

Oral /Fed 10µl 

imidacloprid 

solution 

300 

min  

1 4 0.0005-

0.05 %  

0.00005-

0.05 % 

Mortalities at all doses increasing 

with time after exposure. After 

10mins mortality was 0% at all 

dose levels. After 20 mins mortality 

was 20% at 0.00005%, 0.0005% 

and 0.005% imidacloprid, and 40% 

at 0.05% imidacloprid. At 300mins 

mortality was 70% at the three 

lowest doses and 90% at 0.05% 

imidacloprid. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

596 

Ref 

id 

Study 
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Pesti-

cide  
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levels 

Applicati

on rate  

Effect 

dose  

Results 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /0d old 

(newly emerged) 

and 7, 14, and 21 

days after 

emergence./Adult 

mortality/Oral 

exposure 

Oral /Sugar water 24 h  1 4 5x10-5 - 

3x10-4 

mg/ml  

0.000047 

mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /7d 

old/Adult 

mortality/Oral 

exposure 

Oral /Sugar water 24 h  1 4 5x10-5 - 

3x10-4 

mg/ml  

0.000074 

mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /14d 

old/Adult 

mortality/Oral 

exposure 

Oral /Sugar water 24 h  1 4 5x10-5 - 

3x10-4 

mg/ml  

0.000081

4 mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /21d 

old/Adult 

mortality/Oral 

exposure 

Oral /Sugar water 24 h  1 4 5x10-5 - 

3x10-4 

mg/ml  

0.000101 

mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 
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id 
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /0d 

old(newly 

emerged) and 7, 

14, and 21 days 

after 

emergence./Adult 

mortality/Contact 

exposure 

(substrate) 

Contact /Filter 

paper 

24 h  1 5 2.0-5.0 

mg/ml  

3.21 

mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /7d 

old/Adult 

mortality/Contact 

exposure 

(substrate) 

Contact /Filter 

paper 

24 h  1 5 2.0-5.0 

mg/ml  

3.5 

mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /14d 

old/Adult 

mortality/Contact 

exposure 

(substrate) 

Contact /Filter 

paper 

24 h  1 5 2.0-5.0 

mg/ml  

4.51 

mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 

1992 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

LC50 /21d 

old/Adult 

mortality/Contact 

exposure 

(substrate) 

Contact /Filter 

paper 

24 h  1 5 2.0-5.0 

mg/ml  

>5.0 

mg/ml 

LC50 demonstrated that the greater 

toxicity was observed in the newly 

emerged workers and the smallest 

in the bees with 21 days. Newly 

emerged honey bees presented 

higher susceptibility with a higher 

mortality. 

2002 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality /Adult 

mortality  

Contact & oral 

/Contact (topical) 

-   1 1 0.2 g 

a.i./L 

0.2 g 

a.i./L 

Mortality from direct contact >75% 

(IOBC Class 4: Harmful) 
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levels 
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on rate  

Effect 

dose  

Results 

2002 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Reproduction/Off

spring 

population/produc

tion 

Contact & oral 

/Sugar 

water/Contact or 

Pollen or sugar-

water 

-   1 1 0.2 g 

a.i./L 

0.2 g 

a.i./L 

Reduction in offspring from oral 

feeding via sugar water >75%  

(IOBC Class 4: Harmful) 

2002 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Reproduction/Off

spring 

population/produc

tion/ 

Contact & oral 

/Sugar 

water/Contact or 

Pollen or sugar-

water 

-   1 1 0.2 g 

a.i./L 

0.2 g 

a.i./L 

Reduction in offspring from oral 

feeding via pollen >75%  (IOBC 

Class 4: Harmful) 

2002 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Adult 

mortality  

Contact & oral 

/Contact (topical) 

-   1 1 0.1 g 

a.i./L 

0.1 g 

a.i./L 

Mortality from direct contact >75% 

(IOBC Class 4: Harmful) 

2002 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Reproduction/Off

spring 

population/produc

tion 

Contact & oral 

/Sugar 

water/Contact or 

Pollen or sugar-

water 

-   1 1 0.1 g 

a.i./L 

0.1 g 

a.i./L 

Reduction in offspring from oral 

feeding via sugar water >75%  

(IOBC Class 4: Harmful) 

2002 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Reproduction/Off

spring 

population/produc

tion 

Contact & oral 

/pollen/Contact or 

Pollen or sugar-

water 

-   1 1 0.1 g 

a.i./L 

0.1 g 

a.i./L 

Reduction in offspring from oral 

feeding via pollen >75%  (IOBC 

Class 4: Harmful) 

2028 Semi-

field 

Imidacl

oprid 

F  - Bombus 

impatiens  

Colony 

parameter/Foragin

g, defense, no. of 

bees, honey pots 

and brood 

chambers; 

weights of 

workers, queens 

and whole colony 

plus hive 

Contact & oral 

/Field 

exposure/Granule/

white clover 

30 d  1 1 0.4483 kg 

a.i./ha  

0.4483 

kg a.i./ha 

Granular imidacloprid applied with 

posttreatment irrigation had no 

effect on vitality of B. impatiens 

colonies or on workers defensive 

response to an aggressive stimulus 

(Ta- ble 1). In addition, these 

treatments did not affect foraging 

activity. 
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levels 
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on rate  

Effect 

dose  

Results 

2028 Semi-

field 

Imidacl

oprid 

F  - Bombus 

impatiens  

Colony 

parameter/Foragin

g, defense, colony 

vitality 

Contact & oral 

/Field 

exposure/Spray 

/white clover 

28 d  1 1 0.336 kg 

a.i./ha  

0.336 kg 

a.i./ha 

Spray applications of imidacloprid 

that were followed by irrigation did 

not adversely affect colony vitality 

or workers defensive response. 

However, colonies foraging on 

non-irrigated imidacloprid treated 

plots had significantly fewer brood 

chambers, honeypots, and workers. 

Total biomass of workers was 

reduced on these plots, as was total 

colony weight. Queen weights were 

not affected, probably because 

queens already were mature. A 

number of dead bees were found 

clinging to the sides of the cages on 

the non-irrigated, imidacloprid-

treated plots only. Colonies 

defensive response to the 

aggressive stimulus also was 

reduced. Colonies exposed to non-

irrigated imidacloprid residues had 

reduced foraging activity. 

2028 Field     Imidacl

oprid 

F  -  

'Bumblebe

es' 

Behaviour/Avoida

nce 

Contact & oral 

/Field 

exposure/Granule/

white clover 

1 d  1 1 0.4483 kg 

a.i./ha  

0.4483 

kg a.i./ha 

Endemic bumble bees neither 

avoided nor preferred plots that had 

been treated with granular 

imidacloprid relative to untreated 

control plots.  

2028 Field     Imidacl

oprid 

F  -  

'Bumblebe

es' 

Behaviour/Avoida

bce 

Contact & oral 

/Field 

exposure/Spray 

/white clover 

1 d  1 1 0.336 kg 

a.i./ha  

0.336 kg 

a.i./ha 

Endemic bumble bees foraging on 

flowering white clover intermixed 

with turf did not avoid plots 

sprayed with imidacloprid relative 

to untreated plots. 
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2045 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Electrophysiology

/Effect on 

nicotinic receptor 

Contact /in 

vitro/Kenyon cells 

were exposed 

 3 7 10-8 - 10-3 

M  

1 mM Pressure application of 1 mM 

imidacloprid induced inward 

currents at a pulse potential of -110 

mV (holding potential, -80 mV). 

The current desensitized rapidly 

upon prolonged agonist application 

(16 s). The peak current amplitudes 

ranged between -29.3 and -59.9 pA. 

The amplitude of the imidacloprid-

elicited current was concentration-

dependent between 10-8 and 10-3 M. 

The dose-response curve satiated at 

an imidacloprid concentration of 

200mM and showed a maximum 

inward current of 2 42pA. The 

EC50 value was 25.1mM. Currents 

induced by 1mM imidacloprid or 

200mM ACh were completely and 

irreversibly blocked by bath-

applied α -bungarotoxin (1 m M). 

This indicates specific activation of 

nicotinic receptors by imidacloprid 

application. 

2060 Lab Imidacl

oprid 

-  98% Apis 

mellifera 

Behaviour 

/Gustatory 

threshold 

Contact /Contact 15-60 

min  

1 3 1.25-5 

ng/bee  

5 ng/bee Significant (p<0.05) loss of 

sensitivity (increase in threshold) 

reported at 5ng/bee after 60mins 

only. No significant effects at other 

dose levels or time periods. 
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2060 Lab Imidacl

oprid 

-  98% Apis 

mellifera 

Behaviour 

/Locomotion 

Contact /Contact 15-60 

min  

1 3 1.25-5 

ng/bee  

1.25-5 

ng/bee 

Both types of response observed. 

Significant (p<0.05) decrease in 

immobility (increase in 

displacements) relative to controls 

for all time periods at 1.25ng/bee 

and 15mins only at 2.50ng/bee. 

Significant (p<0.05) increase in 

immobility (decrease in 

displacements) after 60mins at 

2.50ng/bee, and after 30mins and 

60mins at 5ng/bee placements at 

5ng/bee after 30mins (loss of motor 

coordination with no behavioural 

recovery after 2h). 

2060 Lab Imidacl

oprid 

-  98% Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER)  

Contact /Contact 15-60 

min  

1 1 1.25-5 

ng/bee  

1.25 

ng/bee 

Significantly fewer (p<0.05) trials 

to display PER habituation 

1.25ng/bee compared to both 

untreated and DMSO groups with 

no effect of time. Smaller 

significant effect on DMSO group 

compared to untreated control 

group at all time points. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

602 

Ref 

id 
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Results 

2060 Lab Imidacl

oprid 

-  98% Apis 

mellifera 

Histochemistry/A

ntennal lobes, 

calyces and α 

lobes 

Intracranial 

injection at the 

brain 

surface/Intracranial 

injection at the 

brain surface 

30 min  1 3 1.25-5 

ng/bee  

1.25 

ng/bee 

Doses used were equivalent to 

1.28pg/bee to 12.8ng/bee and the 

following effects were observed. 1) 

In the antennal lobe. 10-4 M 

imidacloprid induced a staining 

increase in all experiments. 2) In 

glomeruli there was a significant 

increase in staining (+8% to +17%) 

of two regions in line with dose 

(10-8 to 10-4 M). 3) largest effect of 

CO labelling seen in α lobe with a 

reduction of CO labelling at 10-8 M, 

increased labelling at other doses 

with significant increase at 10-4 M 

(maximum increase was 23% in 

dorsal layer B1). 4) In the calyces 

there was a significant reduction in 

labelling at 10-8 M at the lip and 

basal ring and a significant 

reduction in the basal ring only at 

10-6 M. Both significantly increased 

at 10-4 M. 5) In the central body 

there was a significant increase in 

staining in both the upper and 

lower divisions at 10-4 M with the 

opposite effects seen at 10-8 M 

imidacloprid. Group sizes were 8 

(10-8 M), 8 (10-6 M) and 21 (10-4 

M). Saline control group size not 

reported. 

2079 Lab Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Contact Contact /Glass 

plate 

7 d  1 1 10 g 

a.i./ha  

10 g 

a.i./ha 

100% mortality in both 

thiamethoxam and dimethoate 

groups. No mortality in the control 

group. Reported as a significant 

effect (p<0.05, oneway ANOVA) 

with respect to controls. 
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id 
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levels 
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Effect 
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Results 

2079 Lab Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Contact Contact /Glass 

plate 

10 d  1 1 10 g 

a.i./ha  

10 g 

a.i./ha 

100% mortality in the 

thiamethoxam group, 3% mortality 

in the control group. Reported as a 

significant effect (p<0.05, oneway 

ANOVA). 

2079 Lab Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Oral 

exposure 

Oral /Sugar water 7 d  1 1 10 g 

a.i./ha  

10 g 

a.i./ha 

100% mortality in both 

thiamethoxam and dimethoate 

groups. No mortality in the control 

group. Reported as a significant 

effect (p<0.05, oneway ANOVA) 

with respect to controls. 

2079 Lab Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Contact Oral /Tomato 

plants/Tomato 

14 d  1 1 40 g 

a.i./ha  

40 g 

a.i./ha 

95% mortality in the thiamethoxam 

group, 20% mortality in the control 

group. Reported as a significant 

effect (p<0.05, oneway ANOVA). 

2079 Lab Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality /Contact Oral /Tomato 

plants/Tomato 

12 d  1 1 40 g 

a.i./ha  

40 g 

a.i./ha 

67.5% mortality in the 

thiamethoxam group, 20% 

mortality in the control group. 

Reported as a significant effect 

(p<0.05, oneway ANOVA). 

2079 Semi-

field 

(Tent) 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Phacelia 

acetifolia/Phacelia 

acetifolia 

21 d  1 1 40 g 

a.i./ha  

40 g 

a.i./ha 

Mortality of adults after exposure 

to thiamethoxam was 92% 

compared to 55% in controls. 

Reported as a significant effect 

(p<0.05, oneway 

ANOVA).Mortality in the 

imidacloprid treatment was 97%. 

2079 Semi-

field 

(Tent) 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Phacelia 

acetifolia/Phacelia 

acetifolia 

14 d  1 1 40 g 

a.i./ha  

40 g 

a.i./ha 

Mortality of adults after exposure 

to thiamethoxam was 68% 

compared to 35% in controls. 

Reported as a significant effect 

(p<0.05, oneway 

ANOVA).Mortality in the 

imidacloprid treatment was 67%. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2079 Semi-

field 

(Tent) 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Tomato/To

mato 

28 d  1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Mortality of adults after exposure 

to thiamethoxam was 93% 

compared to 58% in controls. 

Reported as a significant effect 

(p<0.05, oneway 

ANOVA).Mortality in the 

imidacloprid treatment was 86%. 

2079 Semi-

field 

(Tent) 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Tomato/To

mato 

14 d  1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Mortality of adults after exposure 

to thiamethoxam was 94% 

compared to 45% in controls. 

Reported as a significant effect 

(p<0.05, oneway 

ANOVA).Mortality in the 

imidacloprid treatment was 90%. 

2079 Semi-

field 

(Tent) 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Tomato/To

mato 

24 d  1 1 40 g 

a.i./ha  

40 g 

a.i./ha 

Mortality for the 14, 7, 2 and 1d old 

residue groups was 78, 88, 80 and 

79% respectively. Mortality in the 

control group was 50%. Reported 

as a significant effect for all 

treatments (p<0.05, oneway 

ANOVA). 

2079 Semi-

field 

(Tent) 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Tomato/To

mato 

28 d  1 1 150 g 

a.i./ha  

150 g 

a.i./ha 

Mortality of adults after exposure 

to thiamethoxam was 50% 

compared to 58% in controls. 

Reported as not significant (p<0.05, 

oneway ANOVA).Mortality in the 

imidacloprid treatment was 49%. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2079 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Colony 

parameter/Activit

y at hive entrance; 

Pollination 

activity; Pollen 

collected; Vitality 

of bees 

Treated 

plants/Tomato/To

mato 

28 d  1 1 172 g 

a.i./ha  

172 g 

a.i./ha 

1) Activity at hive entrance. There 

were 178 departures at the 

beginning of the trial increasing to 

a peak of 737/d at day -9 and 654 at 

day -1. Acticity decreased 

progressively to 181 departures at 

the end (day +24). From day -13 

and day +16 there were over 400 

daily departures. Considered no 

effect of treatment (no control data 

to compare). 2) Pollination activity. 

The general trend was similar in 

both tunnels (graphical data). 3) 

Pollen collected. More pollen from 

plants other than tomatoes with 

only 6 of 40 bees examined 

carrying tomato pollen (<1%, 78%, 

99%, >99%, 100% and 100% of 

pollen carried). Data not reported 

for each tunnel. 4) Vitality of bees. 

No dead or paralyzed bees found 

on ground. Treated colony had 

more cells with bees (935) than the 

untreated one (679). This was 

attributed to the presence of the 

wax moth Galleria mellonella in 

higher numbers in the untreated 

hive. This also resulted in more live 

adults (134) in the treated colony 

compared to the control (78) and 

the higher consumption of bee food 

in the thiamethoxam 

colony.Mortality of adults after 

exposure to thiamethoxam was 

50% compared to 58% in controls. 

Reported as not significant (p<0.05, 

oneway ANOVA).Mortality in the 

imidacloprid treatment was 49%. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2079 Greenho

use 

Thiamet

hoxam  

F  - Bombus 

terrestris 

Colony 

parameter/Activit

y at hive entrance; 

Pollination 

activity; Pollen 

collected 

Treated 

plants/Tomato/To

mato 

35 d  1 1 161.1 g 

a.i./ha  

161.1 g 

a.i./ha 

1) Activity at hive entrance. Only 

departures determined due to 

actions of guard bees. More activity 

in treated than untreated colony 

reported with 200-600 departures at 

the start of recording risning to 

1800 in the treated and 1000 in the 

untreated at application. Number of 

departures dropped rapidly 

immediately before and several 

days after application probably due 

to reduced temeperatures. Reported 

that general trend in activity not 

affected by treatment. 2) 

Pollination activity. Data presented 

for buds, unmarked flowers, 

marked flowers and wilted flowers 

similar in both treatments 

(graphical data). 3) Pollen 

collected. At day -11 the proportion 

of bees carrying tomato pollen in 

the treated tunnel was 0% (n=2) 

and in the untreated tunnel was 

58% (n=6). On days -4, +4 and +17 

when 10 bees were sampled from 

each hive the values were (treated 

vs. untreated) 8% vs. 52%, 19% vs. 

51% and 28% vs. 21% respectively. 

It is suggested that these 

differences are due to the higher 

numbers of bees in the untreated 

colony at the start. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2079 Semi-

field 

(Tent) 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Phacelia 

acetifolia/Phacelia 

acetifolia 

21 d  1 1 80 g 

a.i./ha  

80 g 

a.i./ha 

Mortality of adults after exposure 

to imidacloprid was 97% compared 

to 55% in controls. Reported as a 

significant effect (p<0.05, oneway 

ANOVA).Mortality in the 

thiamethoxam treatment was 92%. 

2079 Semi-

field 

(Tent) 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Tomato/To

mato 

28 d  1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Mortality of adults after exposure 

to imidacloprid was 86% compared 

to 58% in controls. Reported as a 

significant effect (p<0.05, oneway 

ANOVA).Mortality in the 

thiamethoxam treatment was 93%. 

2079 Semi-

field 

(Tent) 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Phacelia 

acetifolia/Phacelia 

acetifolia 

14 d  1 1 80 g 

a.i./ha  

80 g 

a.i./ha 

Mortality of adults after exposure 

to imidacloprid was 67% compared 

to 35% in controls. Reported as a 

significant effect (p<0.05, oneway 

ANOVA).Mortality in the 

thiamethoxam treatment was 68%. 

2079 Semi-

field 

(Tent) 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Tomato/To

mato 

14 d  1 1 100 g 

a.i./ha  

100 g 

a.i./ha 

Mortality of adults after exposure 

to imidacloprid was 90% compared 

to 45% in controls. Reported as a 

significant effect (p<0.05, oneway 

ANOVA).Mortality in the 

thiamethoxam treatment was 94%. 

2079 Semi-

field 

(Tent) 

Imidacl

oprid 

F  - Bombus 

terrestris 

Mortality 

/Exposure to 

treated plants 

Treated 

plants/Tomato/To

mato 

28 d  1 1 150 g 

a.i./ha  

150 g 

a.i./ha 

Mortality of adults after exposure 

to timidacloprid was 49% 

compared to 58% in controls. 

Reported as not significant (p<0.05, 

oneway ANOVA).Mortality in the 

thiamethoxam treatment was 50%. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2095 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) 

/Gustatory 

threshold 

Contact 

/Topical/Contact/T

opical (thorax) 

15-60 

min  

1 5 1.25-20 

ng/bee  

1.25-20 

ng/bee 

At 1.25 and 2.50 ng/bee, a very 

slight increase was found that was 

not different from the vehicle-

treated group. At 5, 10, and 20 

ng/bee a significant threshold 

increase was found especially at the 

longer periods, suggesting a loss of 

gustatory sensitivity. The higher the 

imidacloprid dose, the faster the 

threshold modification. This 

suggests that the lowest of the three 

doses (5ng/bee) was still able to 

produce the effect if the time 

interval was sufficient. 

2095 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour/Motor 

activity 

Contact 

/Topical/Contact/T

opical (thorax) 

15-60 

min  

1 5 1.25-20 

ng/bee  

1.25-20 

ng/bee 

The lowest dose of imidacloprid 

(1.25 ng/bee) induced an increase 

of motor activity independently of 

time. A significant increase of 

motor activity was also found at 

2.5ng/bee at 15 min. In the other 

conditions, imidacloprid induced a 

decrease of the honeybee 

displacements in the box only at 30 

min (5–20 ng) or 60 min (2.5–20 

ng). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2095 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Contact 

/Topical/Contact/T

opical (thorax) 

15-60 

min  

1 5 1.25 

ng/bee  

1.25-20 

ng/bee 

At the tested dose of 1.25 ng, 

honeybees needed fewer trials to 

display PER habituation than 

honeybees receiving the vehicle or 

receiving no treatment. There was 

no effect of time on the facilitating 

effect. Without treatment, the PER 

suppression was observed after 50 

trials according to the chosen 

criterion whereas imidacloprid 

treated animals stopped responding 

after 35 trials. 

2096 Lab Imidacl

oprid 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - 57 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 for 

imidacloprid was 57 ng/bee at 48h. 

2096 Lab Imidacl

oprid 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 72 h 1 - - 37 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 for 

imidacloprid was  37 ng/bee at 72. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2096 Lab Imidacl

oprid 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 96 h 1 - - 37 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 for 

imidacloprid was 37 ng/bee at 96 

hours. 

2096 Lab Imidacl

oprid 

metaboli

te  

(5-

hydroxy

-

imidaclo

prid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - 258 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 value for 5-

hydroxy-imidacloprid was 258 

ng/bee at 48 hours. 

2096 Lab Imidacl

oprid 

metaboli

te  

(5-

hydroxy

-

imidaclo

prid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 72 h 1 - - 206 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 values for 

5-hydroxy-imidacloprid was 206 

ng/bee at 72 hours. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2096 Lab Imidacl

oprid 

metaboli

te  

(5-

hydroxy

-

imidaclo

prid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 96 h 1 - - 222 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 values for 

5-hydroxy-imidacloprid was 222 

ng/bee at 96 hours. 

2096 Lab Imidacl

oprid 

metaboli

te 

(olefin-

imidaclo

prid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - 28 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 values for 

olefin-imidacloprid was 28 ng/bee 

at 48 hours. 

2096 Lab Imidacl

oprid 

metaboli

te 

(olefin-

imidaclo

prid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 72 h 1 - - 29 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 values for 

olefin-imidacloprid was 29 ng/bee 

at 72 hours. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

612 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2096 Lab Imidacl

oprid 

metaboli

te 

(olefin-

imidaclo

prid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 96 h 1 - - 23 

ng/bee 

After acute intoxication by 

imidacloprid or its metabolites, 

early symptoms of neurotoxicity 

were observed. They included 

hyperresponsiveness, hyperactivity, 

and trembling. After several hours, 

these symptoms gradually 

disappeared, and the worker bees 

became hyporesponsive and 

hypoactive. The LD-50 values for 

olefin-imidacloprid was 29 ng/bee 

at 96 hours. 

2096 Lab Imidacl

oprid 

metaboli

te (4,5-

dihydro

xyimida

cloprid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >1000 

ng/bee 

There was no significant mortality 

for 4,5-dihydroxyimidacloprid. 

2096 Lab Imidacl

oprid 

metaboli

te  

(6-

chloroni

cotinic 

acid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >1000 

ng/bee 

here was no significant mortality 

for 6-chloronicotinic acid. 

2096 Lab Imidacl

oprid 

metaboli

te 

(Desnitr

oimidacl

oprid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >1000 

ng/bee 

There was no significant mortality 

for desnitroimidacloprid. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2096 Lab Imidacl

oprid 

metaboli

te 

(Urea-

imidaclo

prid) 

-  97% Apis 

mellifera 

LD50 oral /Adult 

mortality/ 

Oral /Sugar water 48 h 1 - - >1000 

ng/bee 

There was no significant mortality 

for urea-imidacloprid. 

2096 Lab Imidacl

oprid 

-  97% Apis 

mellifera 

Mortality /Adult 

mortality/ 

Oral /Sugar water 10 d  1 3 - 0.1 

(0.010-1) 

ng/bee 

For all products tested, mortality in 

the control group was under 15% in 

all experiments. Chronic oral tests 

showed that imidacloprid and all 

studied metabolites were toxic. Bee 

mortality was induced only 72 h 

after the onset of intoxication.  

Each honeybee ingested 

approximately 12 ul of 

contaminated sucrose solution per 

day. Therefore, for the 

concentration of the toxic 

compounds of 0.1, 1, and 10 ug/L, 

each honeybee ingested 0.010, 0.1, 

and 1 ng of compound per day, 

respectively. Mortality (%): 50 

hours: 0.1 ug/l – 9%, 1.0 ug/l – 9%, 

10 ug/l – 8%; 100 hours: 0.1 ug/l – 

17%, 1.0 ug/l – 79%, 10 ug/l – 

30%; 150 hours: 0.1 ug/l – 21%, 

1.0 ug/l – 41%, 10 ug/l – 40%; 200 

hours: 0.1 ug/l – 37%, 1.0 ug/l – 

63%, 10 ug/l – 62%; 250 hours: 0.1 

ug/l – 48%, 1.0 ug/l – 79%, 10 ug/l 

– 74%. (Data in graphs). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2096 Lab Imidacl

oprid 

metaboli

te  

(5-

hydroxy

imidaclo

prid) 

-  97% Apis 

mellifera 

Mortality /Adult 

mortality/ 

Oral /Sugar water 10 d  1 3 - 0.1 

(0.010-1) 

ng/bee 

For all products tested, mortality in 

the control group was under 15% in 

all experiments. Chronic oral tests 

showed that imidacloprid and all 

studied metabolites were toxic. Bee 

mortality was induced only 72 h 

after the onset of intoxication.  

Mortality for 5-

hydroxyimidacloprid (%): 50 

hours: 0.1 ug/l – 3%, 1.0 ug/l – 4%, 

10 ug/l – 5%; 100 hours: 0.1 ug/l – 

10%, 1.0 ug/l – 22%, 10 ug/l – 

31%; 150 hours: 0.1 ug/l – 17%, 

1.0 ug/l – 31%, 10 ug/l – 38%; 200 

hours: 0.1 ug/l – 23%, 1.0 ug/l – 

41%, 10 ug/l – 57%; 250 hours: 0.1 

ug/l – 40%, 1.0 ug/l – 61%, 10 ug/l 

– 63%. (Data in graphs). 

2096 Lab Imidacl

oprid 

metaboli

te 

(Olefin) 

-  97% Apis 

mellifera 

Mortality /Adult 

mortality/ 

Oral /Sugar water 10 d  1 3 - 0.1 

(0.010-1) 

ng/bee 

For all products tested, mortality in 

the control group was under 15% in 

all experiments. Chronic oral tests 

showed that imidacloprid and all 

studied metabolites were toxic. Bee 

mortality was induced only 72 h 

after the onset of intoxication.  

Mortality for Olefin (%): 50 hours: 

0.1 ug/l – 3%, 1.0 ug/l – 4%, 10 

ug/l – 9%; 100 hours: 0.1 ug/l – 

18%, 1.0 ug/l – 18%, 10 ug/l – 

19%; 150 hours: 0.1 ug/l – 21%, 

1.0 ug/l – 25%, 10 ug/l – 26%; 200 

hours: 0.1 ug/l – 47%, 1.0 ug/l – 

48%, 10 ug/l – 49%; 250 hours: 0.1 

ug/l – 58%, 1.0 ug/l – 61%, 10 ug/l 

– 64%. (Data in graphs). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2096 Lab Imidacl

oprid 

metaboli

te  

(6-

chloroni

cotinic 

acid) 

-  97% Apis 

mellifera 

Mortality /Adult 

mortality/ 

Oral /Sugar water 10 d  1 3 - 0.1 

(0.010-1) 

ng/bee 

For all products tested, mortality in 

the control group was under 15% in 

all experiments. Chronic oral tests 

showed that imidacloprid and all 

studied metabolites were toxic. Bee 

mortality was induced only 72 h 

after the onset of intoxication.  

Mortality for 6-chloronicotinic acid 

(%): 50 hours: 0.1 ug/l – 1%, 1.0 

ug/l – 8%, 10 ug/l – 9%; 100 hours: 

0.1 ug/l – 10%, 1.0 ug/l – 11%, 10 

ug/l – 19%; 150 hours: 0.1 ug/l – 

19%, 1.0 ug/l – 28%, 10 ug/l – 

30%; 200 hours: 0.1 ug/l – 30%, 

1.0 ug/l – 40%, 10 ug/l – 45%; 250 

hours: 0.1 ug/l – 49%, 1.0 ug/l – 

55%, 10 ug/l – 72%. (Data in 

graphs). 

2096 Lab Imidacl

oprid 

metaboli

te 

(Desnitr

oimidacl

oprid) 

-  97% Apis 

mellifera 

Mortality /Adult 

mortality/ 

Oral /Sugar water 10 d  1 3 - 0.1 

(0.010-1) 

ng/bee 

For all products tested, mortality in 

the control group was under 15% in 

all experiments. Chronic oral tests 

showed that imidacloprid and all 

studied metabolites were toxic. Bee 

mortality was induced only 72 h 

after the onset of intoxication.  

Mortality for Desnitroimidacloprid 

(%): 50 hours: 0.1 ug/l – 9%, 1.0 

ug/l – 10%, 10 ug/l – 12%; 100 

hours: 0.1 ug/l – 20%, 1.0 ug/l – 

23%, 10 ug/l – 28%; 150 hours: 0.1 

ug/l – 23%, 1.0 ug/l – 33%, 10 ug/l 

– 40%; 200 hours: 0.1 ug/l – 40%, 

1.0 ug/l – 40%, 10 ug/l – 50%; 250 

hours: 0.1 ug/l – 52%, 1.0 ug/l – 

57%, 10 ug/l – 70%. (Data in 

graphs). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2096 Lab Imidacl

oprid 

metaboli

te  

(Urea 

derivati

ve) 

-  97% Apis 

mellifera 

Mortality /Adult 

mortality/ 

Oral /Sugar water 10 d  1 3 - 0.1 

(0.010-1) 

ng/bee 

For all products tested, mortality in 

the control group was under 15% in 

all experiments. Chronic oral tests 

showed that imidacloprid and all 

studied metabolites were toxic. Bee 

mortality was induced only 72 h 

after the onset of intoxication.  

Mortality for urea derivative  (%): 

50 hours: 0.1 ug/l – 2%, 1.0 ug/l – 

5%, 10 ug/l – 9%; 100 hours: 0.1 

ug/l – 17%, 1.0 ug/l – 17%, 10 ug/l 

– 18%; 150 hours: 0.1 ug/l – 24%, 

1.0 ug/l – 28%, 10 ug/l – 30%; 200 

hours: 0.1 ug/l – 38%, 1.0 ug/l – 

42%, 10 ug/l – 43%; 250 hours: 0.1 

ug/l – 50%, 1.0 ug/l – 62%, 10 ug/l 

– 78%. (Data in graphs). 

2096 Lab Imidacl

oprid 

metaboli

te  

(4,5-

dihydro

xyimida

cloprid) 

-  97% Apis 

mellifera 

Mortality /Adult 

mortality/ 

Oral /Sugar water 10 d  1 3 - 0.1 

(0.010-1) 

ng/bee 

For all products tested, mortality in 

the control group was under 15% in 

all experiments. Chronic oral tests 

showed that imidacloprid and all 

studied metabolites were toxic. Bee 

mortality was induced only 72 h 

after the onset of intoxication.  

Mortality for 4,5-

dihydroxyimidacloprid (%): 50 

hours: 0.1 ug/l – 8%, 1.0 ug/l – 8%, 

10 ug/l – 11%; 100 hours: 0.1 ug/l 

– 23%, 1.0 ug/l – 24%, 10 ug/l – 

25%; 150 hours: 0.1 ug/l – 25%, 

1.0 ug/l – 32%, 10 ug/l – 35%; 200 

hours: 0.1 ug/l – 40%, 1.0 ug/l – 

43%, 10 ug/l – 50%; 250 hours: 0.1 

ug/l – 52%, 1.0 ug/l – 63%, 10 ug/l 

– 64%. (Data in graphs). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2112 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour/Probos

cis Extension 

Reflex (PER) / 

Contact /topical 

application 

(thorax) 

15-240 

min  

1 3 0.1-10 

ng/bee 

0.1-10 

ng/bee 

Imidacloprid affected the number 

of trials required to habituate the 

honeybee response to multiple 

sucrose stimulation. In 7d old bees, 

treatment with Imidacloprid led to 

an increase in the number of trials 

necessary to abolish the response, 

whereas in 8d old bees, it led to a 

reduction in the number of trials for 

habituation (15 min and 1 h after 

treatment), and to an increase 4 h 

after treatment. The temporal 

effects of Imidacloprid in both 7 

and 8d old bees suggest that 4h 

after treatment the observed effects 

are due to a metabolite of 

Imidacloprid, rather than to 

Imidacloprid itself. 

2118 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Oral 

Oral /Sugar water 48 h 1 - 0.1-81 

ng/bee 

c.41->81 

ng/bee 

The 48h oral LD50 was between c. 

41 and > 81 ng a.i. per bee, with no 

observed effect dose (NOED) of 

1.5 ng per bee for the c.41ng/bee 

value. Mortalities (17-50%) were 

only observed at the higher dose s 

greater than or equal to 3.1 ng a.i. 

per bee, 

2118 Lab Imidacl

oprid 

metaboli

te 

(Olefine

) 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Oral 

Oral /Sugar water 48 h 1 - 0.1-81 

ng/bee 

>36 

ng/bee 

The 48h oral LD50 was > 36 ng a.i. 

per bee, with no observed effect 

dose (NOED) of 2.4 ng per bee 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2118 Lab Imidacl

oprid 

metaboli

te  

(5-OH-

imidaclo

prid) 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Oral 

Oral /Sugar water 48 h 1 - 0.1-81 

ng/bee 

159 

ng/bee 

The 48h oral LD50 was 159 ng a.i. 

per bee, with no observed effect 

dose (NOED) of 1.2 ng per bee 

2118 Lab Imidacl

oprid 

metaboli

te  

(Di-OH-

imidaclo

prid) 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Oral 

Oral /Sugar water 48 h 1 - 0.1-81 

ng/bee 

>49 

ng/bee 

The 48h oral LD50 was > 49 ng a.i. 

per bee, with no observed effect 

dose (NOED) of 49 ng per bee 

2118 Lab Imidacl

oprid 

metaboli

te 

(Urea-

imidaclo

prid) 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Oral 

Oral /Sugar water 48 h 1 - 0.1-81 

ng/bee 

>99500 

ng/bee 

The 48h oral LD50 was > 9950 ng 

a.i. per bee, with no observed effect 

dose (NOED) of 1200 ng per bee 

2118 Lab Imidacl

oprid 

metaboli

te  

(6-

chloroni

cotinic-

acid) 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Oral 

Oral /Sugar water 48 h 1 - 0.1-81 

ng/bee 

>121500 

ng/bee 

The 48h oral LD50 was > 121500 

ng a.i. per bee, with no observed 

effect dose (NOED) of 121500 ng 

per bee 

2118 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Contact 

Oral 

/Contact/Topical 

(thorax) 

48 h 1 - 40-151 

ng/bee 

42-74.9 

ng/bee 

The 48h topical contact LD50 was 

between 42.0 and 74.9 ng a.i. per 

bee, 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2118 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

LC50 /Adult 

mortality/Contact 

Oral 

/Contact/Topical 

(thorax) 

72 h 1 - 40-151 

ng/bee 

104 

ng/bee 

The 72h topical contact LD50 was 

104 ng a.i. per bee, 

2118 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

Imidacloprid 

binding site/in 

vitro 

in vitro - - 7 - 2.9 nM 

(IC50) 

IC50 values for the displacement of 

[3H]imidacloprid by several 

metabolites such as olefine, 5-OH-, 

4,5-OH-imidacloprid, urea and 6-

CNA were 0.45, 24, 6600, > 

100,000, and > 100,000 nM, 

respectively. Displacement of 

[3H]imidacloprid by imidacloprid 

revealed an IC50 value of 2.9 nM. 

2118 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

Electrophysiology

/in vitro 

in vitro - - - - 0.83 µM 

(EC50) 

Imidacloprid and two of the 

metabolites (olefine- and 5-OH-

imidacloprid) acted agonistically on 

these neurons, whereas the others 

did not induce currents at test 

concentrations up to 3 mM. The 

electrophysiological data revealed 

Hill coefficients of approximately 

1, indicating a single binding site 

responsible for an activation of the 

receptor and no direct co-

operativity or allosteric interaction 

with a second binding site. 

2123 Greenho

use 

Imidacl

oprid 

-  - Bombus 

terrestris 

Behaviour/Foragi

ng /Number of 

visits to flowers. 

Contact & oral 

/Field 

exposure/Flower 

/Sunflower  

4 d  1 1 - -  The number of bees visiting 

blooming heads increased from 16 

to 18 June but did not differ 

between treated and control plants 

significantly. The number of long 

and short visits to plants did not 

differ significantly. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2123 Field     Imidacl

oprid 

-  - Bombus 

terrestris 

Colony 

parameter/Numbe

r of active 

bees/Number of 

workers lost 

Contact & oral 

/Field 

exposure/Flower 

/Sunflower  

9 d  1 1 0.7 

mg/seed 

0.7 

mg/seed 

There was no significant difference 

in the number of workers lost in 

control compared to treated field. 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Behaviour 

/Foraging  

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No differences in forager rates 

between controls and treated 

groups 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Colony 

parameter/Honey 

production  

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No differences in honey production 

between controls and treated 

groups 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Colony 

parameter/Colony 

weight gain 

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No link reported between colony 

weight increase and treatment level 

or between controls and treated 

groups 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Colony 

parameter/Offspri

ng 

population/produc

tion 

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No link reported between bee 

numbers and treatment level 

between controls and treated 

groups 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Colony 

parameter/Brood 

development  

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No link reported between % 

uncapped brood and treatment level 

between controls and treated 

groups 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Colony 

parameter/Brood 

development  

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No link reported between % capped 

brood and treatment level between 

controls and treated groups 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Colony 

parameter/Brood 

development  

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No link reported between % comb 

area conataining eggs  controls vs 

treated groups 

2139 Semi-

field 

Imidacl

oprid 

T  - Apis 

mellifera 

Mortality /Adult 

mortality  

Oral /Food /Honey 39 d  1 4 0.002-0.02 

mg/kg          

0.002-

0.02 

mg/kg 

No link reported between numbers 

of dead bees and treatment 

type/level 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2139 Semi-

field 

Imidacl

oprid 

- - Apis 

mellifera 

carnica 

Acute oral LD50 

/Adult mortality  

Oral /Sugar water/ 48 h  1 4-6 - mg/kg          3.7-40.9 

ng 

a.i./bee 

Individual LD50 values were: 

Technical grade (>98%) 3.7, >21.0 

and 40.9ng a.i./bee. Formulation 

WG70, 11.6ng a.i./bee, 

Formulation SC 200, 21.2 ng 

a.i./bee. 

2153 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Colony 

parameter/Numbe

r of active bees 

Contact & oral 

/Field 

exposure/Flower 

/Tomato Plants 

7 wk 4 1 0.75 l/ha  0.74 l/ha No significant differences detected 

between treatments regarding flight 

frequencies, at any evaluation date.  

2153 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Colony 

parameter/Adults 

larvae and pupae 

in hive at end of 

trial 

Contact & oral 

/Field 

exposure/Flower 

/Tomato Plants 

7 wk 4 1 0.75 l/ha  0.74 l/ha After laboratory evaluation of hives 

at the end of the experiment, no 

significant differences 

2153 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour/Pollina

tion efficiency 

Contact & oral 

/Field 

exposure/Flower 

/Tomato Plants 

7 wk 4 1 0.75 l/ha  0.74 l/ha No significant differences detected 

between treatments for pollinating 

activities at any assessment date. 

2157 Tunnel Imidacl

oprid 

F  - Other  Colony 

parameter/Bee 

numbers; 

Foraging bees; 

Behavioural 

impairment; 

Flower visitation; 

Sunflower 

fertilisation 

Treated 

plants/Sunflowers/

Sunflower  

-   1 - 0.35-1.05 

mg 

a.i./seed 

0.35-1.05 

mg 

a.i./seed 

were detected between treatments. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2157 Field     Imidacl

oprid 

F  - Honey bee Colony 

parameter/Bee 

numbers; 

Foraging bees; 

Behavioural 

impairment; 

Flower visitation; 

Sunflower 

fertilisation; Hive 

weight 

Treated 

plants/Sunflowers/

Sunflower  

-   1 - - -  Greater number of bees entering the 

hive in the treated group in 1995 

and lower than control in 1997 

(graphical data, no statistics). No 

apparent effect on flower visits 

(graphical data, no statistics). No 

effects on mortality (no data 

presented), no effects on activity or 

behaviour (no data presented). No 

effects on hive weight (no data 

presented). Fertilisation said to be 

good in both years on both sites. 

2157 Field     Imidacl

oprid 

-  - Honey bee Behaviour 

/Orientation 

(dance) and 

foraging activity 

Oral /Saccharose 

solution/Saccharos

e solution 

-   1 4 10-100 

ppb  

10-100 

ppb 

1) Deviation from correct angle 

information did not appear to be 

affected (graphical data only). 2) 

Communicated distance 

information appears to be reduced 

at 50ppb and higher (graphical data 

only). 3) Number (%) of bees 

performing trembling dances 

greatly increased at 20ppb and 

higher (graphical data only). 4) 

Number (%) of bees performing 

waggle dances substantially 

reduced at 20ppb and higher 

(graphical data only). 5) Number of 

bees visiting the food source 

reduced at 100ppb relative to 

controls and other doses from the 

second 30min period onwards 

(graphical data only). 

2157 Field     Imidacl

oprid 

-  - Honey bee Behaviour 

/Consumption rate 

and foraging 

activity 

Oral /Saccharose 

solution/Saccharos

e solution 

7 d  1 1 20 ppb  20 ppb No apparent difference in 

consumption and activity patterns 

between the control and treated 

hives (graphical data only 

presented). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2158 Tunnel Imidacl

oprid 

F  - Honey bee Behaviour 

/Foraging  

Field 

exposure/Treated 

plants/Phacelia 

tanacetifolia 

10 d  1 1 0.005 

g/m2 

0.005 

g/m2 

Foraging activity unaffected with 

9.0 bees/min in treated and 8.2 

bees/min in intreated plots. 

2158 Tunnel Imidacl

oprid 

F  - Honey bee Behaviour 

/Orientation  

Field 

exposure/Treated 

plants/Phacelia 

tanacetifolia 

10 d  1 1 0.005 

g/m2 

0.005 

g/m2 

No effects on orientation reported 

with bothe treated and untreated 

bees described as 'normal'. 

2158 Tunnel Imidacl

oprid 

F  - Honey bee Mortality /Adult 

mortality   

Field 

exposure/Treated 

plants/Phacelia 

tanacetifolia 

10 d  1 1 0.005 

g/m2 

0.005 

g/m2 

No effects on mortality reported 

with 1.6 deda bees/dat in front of 

treated hive and 2.4 dead bees/day 

for control. 

2158 Tunnel Imidacl

oprid 

F  - Honey bee Behaviour /Honey 

sac weight  

Field 

exposure/Treated 

plants/Phacelia 

tanacetifolia 

10 d  1 1 0.005 

g/m2 

0.005 

g/m2 

No effects on honey sac weight 

reported with 26 mg/bee for treated 

bees and 25 mg/bee for untreated 

control bees. 

2158 Tunnel Imidacl

oprid 

F  - Honey bee Development 

/Larvae 

Field 

exposure/Treated 

plants/Phacelia 

tanacetifolia 

10 d  1 1 0.005 

g/m2 

0.005 

g/m2 

No toxic effects on larvae reported. 

2158 Tunnel Imidacl

oprid 

F  - Honey bee Behaviour 

/Foraging  

Field 

exposure/Treated 

plants/Phacelia 

tanacetifolia 

10 d  1 1 0.005 

g/m2 

0.005 

g/m2 

No evidence of repellency with 3.2 

bees/inflorescence in the treated 

plot and 2.8 bees/inflorescence in 

the untreated plot. 

2159 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Mortality /Adult 

mortality   

Oral /Diet 11 d  1 3 4-40 ppb  8-40 ppb Mortality at 8ppb and 40ppb 

significantly higher than controls 

and 4ppb group (Chi-squared test, p 

< 0.05). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2159 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Behaviour 

/Proboscis 

Extension Reflex 

(PER)  

Oral /Diet 11 d  1 3 4-40 ppb  4-40 ppb PER performance in the 

imidacloprid treated groups were 

significantly lower than obtained in 

the control group (two-by-two 

comparisons after a Kruskal-Wallis 

test, p < 0.05). 

2159 Cage Imidacl

oprid 

-  - Apis 

mellifera 

ligustica x 

caucasia x 

mellifera 

Behaviour /Flight 

activity 

Oral /50% 

saccharose 

solution 

13 d  1 1 50 ppb  50 ppb Flight activity increased when 

artificial flower feeder introduced 

but increase was lower during the 

imidacloprid phase (graphical data 

only presented). 

2159 Cage Imidacl

oprid 

-  - Apis 

mellifera 

ligustica x 

caucasia x 

mellifera 

Behaviour 

/Learning 

behaviour 

Oral /50% 

saccharose 

solution 

13 d  1 1 50 ppb  50 ppb On introduction of the imidacloprid 

solution olfactory discrimination 

performance of foragers fell from 

88% to 44%. This recovered to 

90% only 7d after removal of 

imidacloprid. 

2160 Lab Imidacl

oprid 

-  - Apis 

mellifera 

mellifera 

Acute oral LD50 

/Adult mortality  

Oral /Sugar water 24 h  1 - 1-1000 

ng/bee 

70 

ng/bee 

Rapid behavioural abnormalities 

recorded after 24h including 

trembling, tumbling and lack of 

coordination. Acute oral toxicity to 

imidacloprid was about 70 ng/bee 

at 24 and 48h and 50ng/bee at 96h. 

Two metabolites reported to have 

toxicity close to imidacloprid: 5-

hydroxyimidacloprid was less toxic 

while olefin was more toxic (no 

values given). Urea metabolite was 

around 50% toxicity of 

imidacloprid. 
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id 
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Pesti-
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Grade a.i. Species Endpoint Exposure route  Durat-
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levels 
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on rate  

Effect 

dose  

Results 

2160 Lab Imidacl

oprid 

-  - Apis 

mellifera 

mellifera 

Acute oral LD50 

/Adult mortality  

Oral /Sugar water 48 h  1 - 1-1000 

ng/bee 

70 

ng/bee 

Rapid behavioural abnormalities 

recorded after 24h including 

trembling, tumbling and lack of 

coordination. Acute oral toxicity to 

imidacloprid was about 70 ng/bee 

at 24 and 48h and 50ng/bee at 96h. 

Two metabolites reported to have 

toxicity close to imidacloprid: 5-

hydroxyimidacloprid was less toxic 

while olefin was more toxic (no 

values given). Urea metabolite was 

around 50% toxicity of 

imidacloprid. 

2160 Lab Imidacl

oprid 

-  - Apis 

mellifera 

mellifera 

Acute oral LD50 

/Adult mortality  

Oral /Sugar water 96 h  1 - 1-1000 

ng/bee 

50 

ng/bee 

Rapid behavioural abnormalities 

recorded after 24h including 

trembling, tumbling and lack of 

coordination. Acute oral toxicity to 

imidacloprid was about 70 ng/bee 

at 24 and 48h and 50ng/bee at 96h. 

Two metabolites reported to have 

toxicity close to imidacloprid: 5-

hydroxyimidacloprid was less toxic 

while olefin was more toxic (no 

values given). Urea metabolite was 

around 50% toxicity of 

imidacloprid. 
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levels 

Applicati

on rate  

Effect 
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Results 

2160 Lab Imidacl

oprid 

-  - Apis 

mellifera 

mellifera 

Mortality /Adult 

mortality  

Oral /Sugar water 96 h  1 - 1-1000 

ng/bee 

1-1000 

ng/bee 

For acute studies mortality during 

96h for imidacloprid and olefin at 

lower than 10 ng/bee was < 30%. 

For 100 to 1000ng/bee mortality 

reached 100%. 5-

hydroxyimidacloprid doses lower 

than 100ng/bee had mortality < 

20% with 100% mortality reached 

between 100 and 1000 ng/bee. Yrea 

metabolite mortality was < 40%. 

For 6-chloro-nicotinic acid and 4,5-

hydroxyimidacloprid mortality 

reached only 30%. For 

desnitroimidacloprid no mortality 

was observed. 

2160 Lab Imidacl

oprid 

-  - Apis 

mellifera 

mellifera 

Chronic /Adult 

mortality  

Oral /Sugar water 10 d  10 - 1-1000 

ng/bee 

1-1000 

ng/bee 

Chronic oral tests indicated that 

imidacloprid and its metabolites 

were toxic to worker bees (no data 

presented). 

2161 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour 

/Foraging 

Treated 

plants/Treated 

plants/Sunflower  

-   1 1 -  -  Flowering of treated and untreated 

plants was similar. Number of 

workers visiting blooming heads 

increased from 16 to 18 June with 

no significant effects of treatment 

(Chi-square = 0.4, p = 0.93). 

2161 Greenho

use 

Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour 

/Foraging 

Treated 

plants/Treated 

plants/Sunflower  

-   1 1 -  -  Flowering of treated and untreated 

plants was similar. Duration of 

visits ranged from a few seconds to 

4 minutes. The number of short 

visits (< 50s), and long visits 

(>50s) were not significantly 

different (Chi-square = 3.2, p = 

0.07). 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

627 

Ref 

id 

Study 

type 

Pesti-
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levels 
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Effect 

dose  

Results 

2161 Field     Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour /Pollen 

carrying   

Treated 

plants/Treated 

plants/Sunflower  

9 d  1 1 -  -  For nectar gatherers, 98% of treated 

bees (n=62 and 98% of control bees 

(n=46) were found to have foraged 

on sunflower. For pollen gatherers 

these figures were 28% (n=63) and 

26% (n=70) respectively. Pollen 

from 17 other plants was also 

detected. 

2161 Field     Imidacl

oprid 

F  - Bombus 

terrestris 

Behaviour 

/Homing rate 

Treated 

plants/Treated 

plants/Sunflower  

9 d  1 1 -  -  In the Gaucho treated field mean 

population of marked workers at 

the start was 53.6 (SE = 2.5) while 

at the end of the observation period 

there was a mean of 35.6 (SE = 3.9) 

representing a 23.1% loss. 

Corresponding values in the control 

field were 49.3 (SE = 1.9) and 35.6 

(SE = 5.6) representing a loss of 

23.1%. The difference was not 

significant (Chi-square = 0.22, p = 

0.63). Covariance analysis 

including rank in the row and 

treatment indicated a significant 

effect of rank (P = 0.01) but not for 

treatment (p = 0.33). 

2161 Field     Imidacl

oprid 

F  - Bombus 

terrestris 

Colony 

parameter/Colony 

growth 

Treated 

plants/Treated 

plants/Sunflower  

9 d  1 1 -- -  Mean population increase was 3.0 

workers/day/colony in the treated 

field and 3.3 workers/day/colony in 

the control field. This difference 

reported as not significant (p = 

0.33). New queens were found in 8 

hives out of 10 on each field with 

24 queens/colony on the treated 

field and 17 queens/colony on the 

control field. Mating ability of 

queens was similar 74% and 71% 

respectively). 
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levels 
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on rate  

Effect 
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Results 

2162 Tunnel Imidacl

oprid 

-  - Honeybee Behaviour /Visits 

to feeding station 

Oral /Sugar water 1h h  4 1 50 µg/kg   50 µg/kg Number of visits increased in the 

first (untreated) phase. Number of 

visits declined to 0 in the second 

(treated phase) with some bees 

returning during the third 

(untreated phase). In the control 

group visit numbers maintained. 

2162 Tunnel Imidacl

oprid 

-  - Honeybee Behaviour /Food 

intake 

Oral /Sugar water 1h h  3 1 25 µg/kg   25 µg/kg There was a decrease in the 

consumption of syrup after the first 

0.5h on treatment days with a stable 

level of consumption after the first 

0.5h on the three untreated days. 

2162 Tunnel Imidacl

oprid 

-  - Honeybee Behaviour 

/Duration of visits 

to feeder 

Oral /Sugar water 4 d  4 5 3-100 

µg/kg   

3-100 

µg/kg 

Reported that duration of visits 

affected at all doses tested (duration 

of visits given in minutes for all 

treated trials but not for untreated 

syrup). 

2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Colony 

weight gain  

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.8, 0.65 

or 0.6 

L/ha 

0.3-0.8 

L/ha 

Mean increase in hive weight (7 

colonies/plot) was 100.7% for 

Oliocin only and 103.7% in 

Confidor+Oliocin treatments. 

Reported as not significant but no 

statistics presented. 

2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Numbe

r of returning bees 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.8, 0.65 

or 0.6 

L/ha 

0.3-0.8 

L/ha 

Mean number of returning bees (19 

observations/plot) was 60.1 

bees/hive/min for Oliocin only and 

60.9 bees/hive/min in 

Confidor+Oliocin treatments. 

Reported as no difference. 
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2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Pollen 

carrying  

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.8, 0.65 

or 0.6 

L/ha 

0.3-0.8 

L/ha 

Mean number of returning bees 

carrying pollen (19 

observations/plot) was 13.0 

bees/hive/min for Oliocin only and 

12.9 bees/hive/min  in 

Confidor+Oliocin treatments. 

Reported as no difference. 

2183 Field     Imidacl

oprid 

F  - Honeybee Behaviour /Visits 

to flowers 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.8, 0.65 

or 0.6 

L/ha 

0.3-0.8 

L/ha 

Mean visits to flowers (counts per 

10 mins) on oliocin vs. confidor + 

oliocin at each site were 47.8 vs. 

56.6 (Verona – 20 

observations/plot), 7.3 vs. 7.8 

(Ferrara – 32 observations/plot) and 

1.8 vs. 1.8 (Bolzano – 30 

observations/plot). Reported as no 

difference with bad weather at 

Bolzano and to some extent at 

Ferrara indicated for the reason for 

these lower values. 

2183 Field     Imidacl

oprid 

F  - Honeybee Pollination/Fruit 

set 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.8, 0.65 

or 0.6 

L/ha 

0.3-0.8 

L/ha 

Mean fruit setting on oliocin vs. 

confidor + oliocin at each site were 

31.8% vs. 31.3% (Bolzano – 100 

shoots/plot), 20.7% vs. 20.9% 

(Ferrara – 100 shoots/plot) and 

14.2% vs. 21.9% (Verona – 68 

shoots/plot). Reported as no 

significant difference but no 

statistics presented. 

2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Colony 

weight gain 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.75 L/ha 0.75 L/ha Mean weight increase in the control 

hives was 1.67kg (+4.8%) and in 

the treated hives was 2.79kg 

(+7.3%). 
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levels 
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2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Colony 

growth 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.75 L/ha 0.75 L/ha Comb area covered with bees was 

7.9% for both treatment at the start 

of the experiment (mean of 12 

colonies/plot). At the end of the 

experiment thearea covered was 

higher in the treated plot (34.3% 

than in the control(28.3%). 

2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Colony 

growth 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.75 L/ha 0.75 L/ha Brood nest expanded and 

pollenprovision increased in both 

plots. No increase in nectar filling 

observed. Decrease in empty comb 

cells in both plots (-50% in 

untreated plot, -68.3% in treated 

plot). 

2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Colony 

growth 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.75 L/ha 0.75 L/ha Combs with pollen, combs with 

nectar and combs with brood were 

similar in both plots at the start and 

end of the experiment. Reported as 

no significant differences but no 

statistics presented. 

2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Numbe

r of returning bees 

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.75 L/ha 0.75 L/ha Mean number of bees returning in 

the control and treated plots were 

60.7 and 55.4 bees/hive/min 

respectively (12 colonies/plot). 

Difference reported as not 

significant but no statistics 

presented. 

2183 Field     Imidacl

oprid 

F  - Honeybee Colony 

parameter/Pollen 

carrying  

Field 

exposure/Field 

exposure/Apple 

trees 

-   1 1 0.75 L/ha 0.75 L/ha Bees with apple pollen in the 

control plot was 26.3% and in the 

treated plot was 26.1% (mean of 6 

observations with 12 colonies/plot). 

Bees with pollen from other plants 

in the control plot was 1.2% and in 

the treated plot was 1.7%. 
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2185 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Electrophysiology

/Whole-cell 

currents through 

cells 

in vitro -   - - - 25 µM 

(EC50) 

Coapplied with ACh, imidacloprid 

(0.2 mM) competitively blocked 

64% of the peak currents. The 

results idendity nicotinic ACh and 

GABA receptors as targets of 

imidacloprid in the bee brain 

2196 Lab Imidacl

oprid 

P - Bombus 

terrestris 

Colony 

parameter/Food 

intake/Syrup and 

pollen 

Oral /pollen and 

syrup 

85 d  1 2 10/25-

6/16 µg 

a.i./kg 

(syrup/pol

len) 

10 

(syrup) + 

6 

(pollen)-

25 

(syrup) + 

16 

(pollen) 

µg a.i./kg 

Food consumption was not affected 

by either dose. During the 5-day 

pre-oviposition period the mean 

insecticide intake was 4.8ng per 

day per worker in the higher dose 

treatment. 

2196 Lab Imidacl

oprid 

P - Bombus 

terrestris 

Colony 

parameter/Worker 

survival 

Oral /pollen and 

syrup 

85 d  1 2 10/25-

6/16 µg 

a.i./kg 

(syrup/pol

len) 

10 

(syrup) + 

6 

(pollen)-

25 

(syrup) + 

16 

(pollen) 

µg a.i./kg 

Both doses slightly but 

significantly affected worker 

survival rate by 10% during the 

®rst month, without any dose-

effect relationship. 

2196 Lab Imidacl

oprid 

P - Bombus 

terrestris 

Colony 

parameter/Emerge

nce of males 

Oral /pollen and 

syrup 

85 d  1 2 10/25-

6/16 µg 

a.i./kg 

(syrup/pol

len) 

10 

(syrup) + 

6 

(pollen)-

25 

(syrup) + 

16 

(pollen) 

µg a.i./kg 

There was no significant difference 

treatment related effect on the mean 

emergence delays of the first male 

in the three treatments. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

2196 Lab Imidacl

oprid 

P - Bombus 

terrestris 

Colony 

parameter/Brood 

production 

Oral /pollen and 

syrup 

85 d  1 2 10/25-

6/16 µg 

a.i./kg 

(syrup/pol

len) 

10 

(syrup) + 

6 

(pollen)-

25 

(syrup) + 

16 

(pollen) 

µg a.i./kg 

Brood production was significantly 

reduced in the low dose treatment 

and larval ejection by workers was 

significantly lower in both 

treatments than in control. No 

significant effect of either treatment 

level treatments on the duration of 

larval development. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

mellifera 

Acute oral LD50 

/Adult mortality 

Oral /Sugar water 24 h  1 - - 5.4 

ng/bee 

24h oral toxicity to A. m. mellifera 

was 5.4 µg a.i./kg. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

mellifera 

Acute oral LD50 

/Adult mortality 

Oral /Sugar water 48 h  1 - - 4.8 

ng/bee 

48h oral toxicity to A. m. mellifera 

was 4.8 µg a.i./kg. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

caucasica 

Acute oral LD50 

/Adult mortality 

Oral /Sugar water 24 h  1 - - 6.6 

ng/bee 

24h oral toxicity to A. m. caucasica 

was 6.6 µg a.i./kg. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

caucasica 

Acute oral LD50 

/Adult mortality 

Oral /Sugar water 48 h  1 - - 6.5 

ng/bee 

48h oral toxicity to A. m. caucasica 

was 6.5 µg a.i./kg. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Oral /topical 

application 

(thorax) 

24 h  1 - - 6.7-23.8 

ng/bee 

24h contact toxicity to A. m. 

mellifera was 6.7 µg a.i./kg and 

23.8 µg a.i./kg. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

mellifera 

Acute contact 

LD50/Adult 

mortality 

Oral /topical 

application 

(thorax) 

48 h  1 - - 6.7-24.3 

ng/bee 

48h contact toxicity to A. m. 

mellifera was 6.7 µg a.i./kg and 

24.3 µg a.i./kg. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

caucasica 

Acute contact 

LD50/Adult 

mortality 

Oral /topical 

application 

(thorax) 

24 h  1 - - 15.1 

ng/bee 

24h contact toxicity to A. m. 

caucasica was 15.1 µg a.i./kg. 

2199 Lab Imidacl

oprid 

T  98% Apis 

mellifera 

caucasica 

Acute contact 

LD50/Adult 

mortality 

Oral /topical 

application 

(thorax) 

48 h  1 - - 12.8 

ng/bee 

48h contact toxicity to A. m. 

caucasica was 12.8 µg a.i./kg. 
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Effect 
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Results 

2207 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Histochemistry/D

ensitometric 

analysis  for AL 

and mushroom 

bodies 

Direct to brain 30 min  1 3 10-8 - 10-4 

M  

10-8-10-4 

M 

Application of the nicotinic ligand 

imidacloprid at 10-4 M. resulted in 

increased cytochrome oxidase (CO) 

labelling within 30 min in all the 

structures analysed. Treatment with 

a lower concentration of 10-8 M. 

resulted in reduced staining in 

calyces (Cal) and central body 

(CB). 

7242 Lab Thiamet

hoxam  

P 99% Apis 

mellifera 

mellifera 

Chronic /Adult 

mortality 

Oral /Sugar water 7 d  1 1 10 ng/ml  0.727 

ng/bee/d 

After 7 days of treatment, TMX 

treatment significantly increased 

mortality compared to the other 

groups (p< 0.001).  Chronic TMX 

ingestion at a field-relevant dose 

had significant lethal effects at the 

concentrations found in nectar and 

pollen. 

7260 Lab Imidacl

oprid 

F  17.8% Apis 

mellifera 

Mortality /Adult 

mortality  

Contact /Dry film 

inside jar 

24 h  1 1 20 g 

a.i./ha  

20 g 

a.i./ha 

Imidacloprid 17.8 SL (20 g a.i./ha). 

Mortality at 2, 4, 6, 12 and 24h was 

66.6%, 76.66%, 89.60%, 95.23% 

and 100.00% respectively. Control 

mortality not reported. 

7260 Lab Clothian

idin    

F  50% Apis 

mellifera 

Mortality /Adult 

mortality  

Contact /Dry film 

inside jar 

24 h  1 1 20 g 

a.i./ha  

20 g 

a.i./ha 

Clothianidin 50 WDG (20 g 

a.i./ha). Mortality at 2h was 

100.00%. Control mortality not 

reported. 

7274 Lab Thiamet

hoxam  

P 92.5% Apis 

mellifera 

LC50 /Adult 

mortality  

Oral /Sugar water 24 h  1 10 0.01-1000 

ng a.i./µL  

4.28 ng 

a.i./µL 

The LC 50 of thiamethoxam for 

newly emerged AHBs was 4.28 ng 

a.i/µL diet. 
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7274 Lab Thiamet

hoxam  

P 92.5% Apis 

mellifera 

Morphology/histo

chemistry/Side 

effects on midgut 

and brain 

Oral /Sugar water 8 d  1 2 0.0428-

0.428 ng 

a.i./µL  

0.0428-

0.428 ng 

a.i./µL 

The group of bees exposed to 1/10 

of the LC 50 (0.428ng a.i./µl had a 

41.2% reduction of lifespan. When 

samples were analysed by 

morphological technique presence 

of condensed cells were found in 

the mushroom bodies and optical 

lobes in exposed honeybees. 

Through Xylidine Ponceau 

technique, it was that found cells 

which stained more intensely in 

groups exposed to thiamethoxam. 

The digestive and regenerative cells 

of the midgut from exposed bees 

also showed morphological and 

histochemical alterations, like 

cytoplasm vacuolization, increased 

apocrine secretion and increased 

cell elimination. Thus, intoxication 

with a sublethal doses of 

thiamethoxam can cause 

impairment in the brain and midgut 

and contribute to the honeybee life- 

span reduction. 

7302 Lab Thiamet

hoxam  

-  92.5% Apis 

mellifera 

L. 

LOAEL  /Adult 

mortality  

Oral /Sugar water 72 h  1 9 5x10 -7, 

5x10 -6, 

5x10 -5, 

5x10 -4, 

005, 

12:05, 0.5, 

5 and 50 

ng a.i./µl 

diet 

5x10 -7 

ng ai/µl 

diet 

At 72h the lowest concentration 

causing mortality in said time was 

5x10 -7 ng ai/µl diet and this 

concentration was used as the 

LOAEL for this study. 

Concentrations between 5x10 -7 0, 

005 ng ai/µl diet caused mortality 

around 50%. At concentration of 

0.5 ng ai/µl diet mortality was 80% 

while from 5 ng ai/µl diet mortality 

was 100%. (LOAEL for HMF at 

72h was 1x10 -7 ng ai/µl diet). 
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7302 Lab Thiamet

hoxam  

-  92.5% Apis 

mellifera 

L. 

Mortality /Adult 

mortality  

Oral /Sugar water 234 h  1 2 5x10 -7, 

5x10 -9 ng 

a.i./µl diet 

5x10 -7 

(5x10 -9-

5x10 -7) 

ng ai/µl 

diet 

Analysis of contrast models 

identified the following clusters (P 

≤ 0:05) and results. Cluster 1: 

(Control); for the first 78 hours 

after the offer of sucrose solution, 

about 80% of bees were still alive, 

(LT50) 100.18h and survival time 

(time to 100% mortality) was 234h. 

Cluster 2: (HMF LOAEL/100 + 

thiamethoxam LOAEL/100) and 

(HMF LOAEL); LT50 was 66.75h 

and survival time was 126h. Cluster 

3: (thiamethoxam LOAEL); (HMF 

LOAEL + thiamethoxam LOAEL) 

(HMF LOAEL / 100) and 

(thiamethoxam LOAEL / 100); . 

LT50 was 52.46 hours, survival 

time was 198h. In treatments 

containing thiomethoxam + HMF, 

motor coordination disturbances 

such as inability to fly and 

difficulty in feeding were observed 

in the first hours of exposure and 

reported as a possible synergistic 

effect. 
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7302 Lab Thiamet

hoxam  

-  92.5% Apis 

mellifera 

L. 

Mortality /Adult 

mortality  

Oral /Sugar water 194 h  1 2 5x10 -7, 

5x10 -9 ng 

a.i./µl diet 

5x10 -7 

(5x10 -9-

5x10 -7) 

ng ai/µl 

diet 

Analysis of contrast models 

identified the following clusters (P 

≤ 0:05) and results. Cluster 1: 

(Control); LT50 was 99.78h and 

survival time (time to 100% 

mortality) was 194h. Cluster 2: 

(thiamethoxam and LOAEL + 

HMF LOAEL) (HMF LOAEL); LT 

50 was 55.26hand survival time 

was 128h. Cluster 3: (HMF 

LOAEL / 100); LT50 was 80.16h 

and survival time was 152h. Cluster 

4: (thiamethoxam LOAEL/100), 

(thiamethoxam LOAEL) and 

(thiamethoxam LOAEL/100 + 

HMF LOAEL/100); LT50 was 

69.34h, 32h 80% of the insects 

were still alive while after 92 hours 

only 20% were alive. When HMF 

and thiamethoxam were combined 

they caused a reduction in the 

survival of bees reducing LT50. In 

the first hours motor coordination 

disturbances such as inability to fly 

and difficulty in feeding were 

observed and reported as a possible 

synergistic effect stronger than that 

observed in the acute test. 
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7302 Lab Thiamet

hoxam  

-  92.5% Apis 

mellifera 

L. 

Mortality /Adult 

mortality  

Oral /Sugar water 246 h  1 2 5x10 -7, 

5x10 -9 ng 

a.i./µl diet 

5x10 -7 

(5x10 -9-

5x10 -7) 

ng ai/µl 

diet 

Analysis of contrast models 

identified the following clusters (P 

≤ 0:05) and results. Cluster 1: 

(control), (commercial invert sugar) 

and (invert sugar craft); LT50 was 

128.12h, up to 90h approximately 

70% of insects remained alive, after 

186h less than 10% bees and 

survival time was (time to 100% 

mortality) was 246h. Cluster 2: 

(inverted sugar trade Associated 

with thiamethoxam LOAEL / 100), 

(Invert sugar craft Associated with 

thiamethoxam LOAEL / 100), 

(suck Inverted trade Associated 

with thiamethoxam LOAEL) and 

(invert sugar Handmade Associated 

with thiamethoxam LOAEL); after 

42h approximately 20% of the bees 

had died, LT50 was 74.52h and 

after 102h 90% of the insects had 

died. 
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7302 Lab Thiamet

hoxam  

-  92.5% Apis 

mellifera 

L. 

Mortality /Adult 

mortality  

Oral /Sugar water 246 h  1 2 5x10 -7, 

5x10 -9 ng 

a.i./µl diet 

5x10 -7 

(5x10 -9-

5x10 -7) 

ng ai/µl 

diet 

Analysis of contrast models 

identified the following clusters (P 

≤ 0:05) and results. Cluster 1: 

(control) and (artisan invert sugar); 

LT50 was 133.49h, after 90h 

approximately 80% of the insects 

were alive and live insects were 

recorded up to 234h. Cluster 2: 

(commercial invert sugar with 

thiamethoxam LOAEL) (artisan 

invert sugar with thiamethoxam 

LOAEL) (commercial invert sugar 

with thiamethoxam LOAEL / 100) 

and (artisan invert sugar craft with 

thiamethoxam LOAEL/100); TL 50 

was 74.14h, after 90h 

approximately 15% of bees were 

alive, survival time (time to 100% 

mortality) was 150h. Cluster 3: 

(commercial invert sugar); LT50 

was 112.51h, after 150h 20% of the 

insects were alive, after 186h hours 

virtually all insects were dead. 

7303 Lab Clothian

idin    

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

- 3 h  1 1 5.12 

ug/m2  

51.2 

ug/m2 

No significant differences were 

found in the indirect toxicity test 

between the liquid and the dust 

formulation. Up to 24h, mortality 

induced by the two products was 

comparable and below 15%. 

During the subsequent hours, the 

number of dead bees increased 

similarly in both treatments. 
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7303 Semi-

field 

Clothian

idin    

F  - Apis 

mellifera 

Colony 

parameter/Colony 

strength 

Contact/Talc/Oil-

seed rape  

-   1 1 204.77 

µg/200g  

51.2 

ug/m2 

After dust application, the mortality 

level observed in the semi-field 

study increased about 10-11 times 

compared to the control. The 

mortality was significantly higher 

than in control during the first 2 

days and was still ecologically 

relevant during the 3rd day. Sub-

lethal effects were observed only in 

few bees in front of the treated 

hives and no effect was evident 

during foraging activity. No 

significant differences emerged 

with regard to colony strength. 

Colony development decreased 

during confined period but 

increased from day 7 to day 15. 

Comparing the treated cages with 

the control ones, the lethal effects 

on individual bees didn’t affect the 

colony development, the socio-

physiological parameters 

(thermoregulation and comb 

construction capacity) and didn't 

show long-term effects. 

7331 Semi-

field/lab 

Imidacl

oprid 

F  17.8% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 281 g/ha 281 g/ha Imidacloprid (recommended rate) 

281g/ha. Mortality in all treatments 

with mortality at 1, 4 and 8h aged 

residues 48.33%, 18.33% and 

5.00% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 
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7331 Semi-

field/lab 

Imidacl

oprid 

F  17.8% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 351.25 

g/ha 

351.25 

g/ha 

Imidacloprid (25% over 

recommended rate) 351.25g/ha. 

Mortality in all treatments with 

mortality at 1, 4 and 8h aged 

residues 58.33%, 45.00% and 

13.33% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 

7331 Semi-

field/lab 

Imidacl

oprid 

F  17.8% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 210.75 

g/ha 

210.75 

g/ha 

Imidacloprid (25% under 

recommended rate) 210.75g/ha. 

Mortality in all treatments with 

mortality at 1, 4 and 8h aged 

residues 40.00%, 18.33% and 

6.67% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 

7331 Semi-

field/lab 

Clothian

idin    

F  50% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 50.00 g/ha 50.00 

g/ha 

Clothianidin (recommended rate) 

50.00g/ha. Mortality in all 

treatments with mortality at 1, 4 

and 8h aged residues 55.00%, 

25.00% and 5.00% respectively 

(control mortality was 18.33%, 

15.00% and 3.33% respectively. 

Mortality at 1h reported to be 

significantly different from 

controls. 
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7331 Semi-

field/lab 

Clothian

idin    

F  50% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 62.50 g/ha 62.50 

g/ha 

Clothianidin (25% over 

recommended rate) 62.50g/ha. 

Mortality in all treatments with 

mortality at 1, 4 and 8h aged 

residues 73.33%, 30.00% and 

23.33% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 

7331 Semi-

field/lab 

Clothian

idin    

F  50% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 37.50 g/ha 37.50 

g/ha 

Clothianidin (25% under 

recommended rate) 37.50g/ha. 

Mortality in all treatments with 

mortality at 1, 4 and 8h aged 

residues 46.67%, 11.67% and 

3.33% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 

7331 Semi-

field/lab 

Thiamet

hoxam  

F  25% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 100 g/ha 100 g/ha Thiamethoxam (recommended rate) 

100g/ha. Mortality in all treatments 

with mortality at 1, 4 and 8h aged 

residues 40.00%, 30.00% and 

5.00% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7331 Semi-

field/lab 

Thiamet

hoxam  

F  25% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 125 g/ha 125 g/ha Thiamethoxam (25% over 

recommended rate) 125g/ha. 

Mortality in all treatments with 

mortality at 1, 4 and 8h aged 

residues 35.00%, 21.67% and 

15.00% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 

7331 Semi-

field/lab 

Thiamet

hoxam  

F  25% Apis 

cerana 

indica 

Mortality /Adult 

mortality  

Treated 

plant/Flower 

/Sunflower 

24 h  1 1 75 g/ha 75 g/ha Thiamethoxam (25% under 

recommended rate) 75g/ha. 

Mortality in all treatments with 

mortality at 1, 4 and 8h aged 

residues 31.67%, 11.67% and 

5.00% respectively (control 

mortality was 18.33%, 15.00% and 

3.33% respectively. Mortality at 1h 

reported to be significantly 

different from controls. 

7331 Lab Imidacl

oprid 

F  17.8% Apis 

cerana 

indica 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

dose to thorax 

24 h  1 5 0.005-

0.052 

µg/bee 

0.027 

µg/bee 

Imidacloprid 17.8% SL. Mortality 

at 0.005, 0.009, 0.016, 0.029 and 

0.052µg/bee was 0.0%, 4.0%, 

13.3%, 40.0% and 100% 

respectively. 24h LD50 was 0.027 

µg/bee, LD95 was 0.062µg/bee. 

7331 Lab Clothian

idin    

F  50% Apis 

cerana 

indica 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

dose to thorax 

24 h  1 5 0.005-

0.052 

µg/bee 

0.014 

µg/bee 

Clothianidin 50% WDG. Mortality 

at 0.005, 0.009, 0.016, 0.029 and 

0.052µg/bee was 0.0%, 20.0%, 

70.7%, 90.7% and 100% 

respectively. 24h LD50 was 0.014 

µg/bee, LD95 was 0.03 µg/bee. 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7331 Lab Thiamet

hoxam  

F  25% Apis 

cerana 

indica 

Acute contact 

LD50/Adult 

mortality  

Contact /Contact 

dose to thorax 

24 h  1 5 0.005-

0.052 

µg/bee 

0.026 

µg/bee 

Thiamethoxam 25% WG. Mortality 

at 0.005, 0.009, 0.016, 0.029 and 

0.052µg/bee was 0.0%, 5.0%, 

10.0%, 33.0% and 100% 

respectively. 24h LD50 was 0.026 

µg/bee, LD95 was 0.063 µg/bee. 

7346 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality  

Contact /Acetone 

solution 

24 h  1 - - 11.13  24h acute contact LD50 was 11.13 

ng/bee. 

7346 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Acute contact 

LD50/Adult 

mortality  

Contact /Acetone 

solution 

48 h  1 - - 12.67  48h acute contact LD50 was 12.67 

ng/bee. 

7346 Lab Thiamet

hoxam  

-  - Apis 

mellifera 

Enzymes/AChE 

activity 

Contact /Acetone 

solution 

24 h  1 3 -   When honeybees were exposed to 

sublethal doses of thiamethoxam, 

acetylcholinesterase and 

carboxylesterase significantly 

decreased and represented 94% and 

78% of control activity at 24 hours 

and 48 hours, respectively. These 

enzymes could be used as 

biomarkers of exposure to 

pesticides to help for a better honey 

bee management. 

7352 Field     Thiamet

hoxam  

-  98% Honeybee Behaviour 

/Foraging  

Oral /Sugar water 23 d  1 3 0.5-2 

ng/bee 

1-2 

ng/bee 

Significant reduction in the number 

of trips recorded by bees in the 1 

and 2ng/bee groups compared to 

controls (no statistics presented). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7352 Field     Thiamet

hoxam  

-  98% Honeybee Behaviour 

/Number of 

returning bees 

Oral /Sugar water - d  1 1 1 ng/bee 1 ng/bee The proportion of thiamethoxam 

treated bees not returning to the 

hive increased with distance (95%, 

96% and 77% treated bees returned 

with increasing distance against 

96%, 99%, 85% control bees). The 

time taken for treated bees to return 

was significantly greater for 

example at 1000m: 42 ± 51 s 

against 22 ± 33 s in controls (no 

statistics presented). 

7352 Field     Thiamet

hoxam  

-  98% Honeybee Behaviour 

/Number of 

returning bees 

Oral /Sugar water - d  1 1 1 ng/bee 1 ng/bee Thiamethoxam treatment reduced 

the number of returning bees 

compared to controls. The effect 

was increased for inexperienced 

(naïve) bees when compared to 

experienced bees (graphical data). 

7390 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Mortality /Adult 

mortality  

- 11 d  - 3 0.7-70 

µg/l 

0.7-70 

µg/l 

The highest mortality was observed 

after 11 days with the Nosema and 

imidacloprid treatment at a 

concentration of 70μg/l. Next 

highest mortality was for 7 μg/l 

imidacloprid and Nosema then 

0.7μg/l imidacloprid and Nosema 

followed by Nosema alone. 

Individual exposure to imidacloprid 

alone did not increase mortality 

much above control values 

(graphical data, no statistical 

analysis presented). 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7390 Lab Imidacl

oprid 

-  - Apis 

mellifera 

Mophology/Devel

opment of 

hypopharyngeal 

glands 

Oral /Sugar water 10 d  5-10 1 7 µg/l 7 µg/l Data from two hives only were 

analysed due to a Varroa infestation 

in the third. Acorn size: on day 5 

there was an effect of treatment on 

the size of the acorns. Nosema 

treatments affected the size of the 

acorns, but the Nosema 

+Imidacloprid had a greater effect 

as the acorns were much more 

atrophied Compared to treatment 

Nosema or imidacloprid alone. On 

day 10 results were similar to day 5 

that average acorn size was reduced 

from 2.14 at day 5 to 1.58 at day 

10. There was a significant effect of 

both treatment (p<0.001) and age 

(p=0.043) on acorn size. In 

pairwise comparisons, the N + I 

treatment was significantly 

different from the C (p<0.001), N 

(p = 0.013) and I (p=0.009) 

treatments. Results of the protein 

analysis were inconclusive due to a 

technical issues with this part of the 

study. 
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id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-
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Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7391 Lab Imidacl

oprid 

-  - Apis 

mellifera 

L. 

Mortality /Adult 

mortality  

Oral /Sugar water 10 h  10 3 0.7- 70 

µg/kg   

0.7-70 

µg/kg 

Significant differences were 

observed between treatments. 

Notably, the combined treatment of 

Imidacloprid (70 µg/kg) + Nosema 

showed a synergistic effect with a 

significantly higher mortality over 

all non-combined treatments and 

the control (P<0.05). The combined 

treatment of Imidacloprid (70 

µg/kg) + Nosema spp caused a 

more rapid mortality. This 

mortality was 10% from day 5, 

while the other treatments that 

combined imidacloprid and 

Nosema (imidacloprid 0.7 and 7 

µg/kg) reached that level on days 7 

and 8 days respectively. 

7391 Lab Imidacl

oprid 

-  - Apis 

mellifera 

L. 

Sublethal /Disease 

status  

Oral /Sugar water 10 h  10 3 7 µg/kg   7 µg/kg The spore load at Days 5 and 10 

was higher in the Nosema and 

Imidacloprid (7 mg/kg) + Nosema 

compared to imidacloprid alone 

and controls. The presence of 

spores in the control and 

imidacloprid only group was due to 

an initial load 1.5x10^3 spores/bee. 

On Day 10 the mean number of 

spores in the Nosema only group 

was 19.,9x10^6 spores/bee while in 

the imidacloprid + Nosema group 

this was lower at 16.,9x10^6 

spores/bees respectively. This 

difference was significant (p 

<0.05). 
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id 

Study 
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Pesti-

cide  
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levels 

Applicati

on rate  

Effect 

dose  

Results 

7399 Lab Imidacl

oprid 

-  - Apis 

cerana  

Mortality /Adult 

mortality  

Oral /Honey 

solution 

5 d  1 1 0.4 ml/L  0.4 ml/L The toxicity of imidacloprid 

increased with time. Percent 

mortality after: 1 day-5.50, 2 days-

8.40, 3 days-12.80, 4 days-15.40, 5 

days-20.80, mean-12.60. 

7399 Lab Thiamet

hoxam  

-  - Apis 

cerana  

Mortality /Adult 

mortality  

Oral /Honey 

solution 

5 d  1 1 0.5 mg/L  0.5 mg/L The toxicity of thiamethoxam 

increased with time. Percent 

mortality after: 1 day-10.20, 2 

days-14.80, 3 days-17.10, 4 days-

19.50, 5 days-24.60, mean-17.20. 

7426 Lab Imidacl

oprid 

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact/Tree spurs 3 d  1 1  '10000 

dilution'   

 '10000 

dilution'  

Imidacloprid did not adversely 

affect the survival of adult 

hornfaced bees. After 3 days 

mortality was 0 %. 

7426 Lab Clothian

idin    

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact/Tree spurs 3 d  1 1  '4000 

dilution'   

 '4000 

dilution'  

Clothianidin did not adversely 

affect the survival of adult 

hornfaced bees. After 3 days 

mortality was 0 %. 

7426 Lab Thiamet

hoxam  

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact/Tree spurs 3 d  1 1  '3000 

dilution'   

 '3000 

dilution'  

Thiamethoxam did not adversely 

affect the survival of adult 

hornfaced bees. After 3 days 

mortality was 0 %. 

7426 Lab Clothian

idin    

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact & 

oral/Flower  

3 d  1 1  '4000 

dilution'   

 '4000 

dilution'  

With honey, no fatalities were seen 

in the first 3 days in clothianidin 

groups. However in without honey 

pesticide groups almost 50% had 

died within 6 hours of release and 

all individuals were dead 2 days 

after release. Bee mortality was 

90% after one day in no honey 

treatments. i.e. bees were feeding 

on nectar from flowers 

contaminated with pesticide. 
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id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7426 Lab Thiamet

hoxam  

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact & 

oral/Flower  

3 d  1 1  '3000 

dilution'   

 '3000 

dilution'  

With honey, there was 5% 

mortality in the first 3 days in 

thiamethoxam groups. However 

without honey pesticide groups had 

died within 6 hours of release and 

all individuals were dead 2 days 

after release. Bee mortality was 

65% after one day, 75% after 2 

days and 100% after 3 days in no 

honey treatments. i.e. bees were 

feeding on nectar from flowers 

contaminated with pesticide. 

7426 Lab Clothian

idin 

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact & 

oral/Flower  

3 d  1 1  '4000 

dilution'   

 '4000 

dilution'  

Mortality was 10% on Day 1, 35% 

after day 1 and 80% after 3 days 

7426 Lab Thiamet

hoxam  

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact & 

oral/Flower  

3 d  1 1  '3000 

dilution'   

 '3000 

dilution'  

Mortality was 0% on Day 1, 20% 

after day 1 and 90% after 3 days 

7426 Field     Imidacl

oprid 

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact & 

oral/Flower  

3 d  1 1  '10000 

dilution'   

 '10000 

dilution'  

16d after spraying: Mortality was 0 

% 3 days after release. 

7426 Field     Clothian

idin    

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact & 

oral/Flower  

3 d  1 1  '4000 

dilution'   

 '4000 

dilution'  

12d after spraying: Mortality was 

40% after 1 day, 45% after 2 days 

and 90% after 3 days. 16d after 

spraying: Mortality was 5 % 3 days 

after release. 

7426 Field     Thiamet

hoxam  

-  - Osmia 

cornifrons  

Mortality /Adult 

mortality  

Contact & 

oral/Flower  

3 d  1 1  '3000 

dilution'   

 '3000 

dilution'  

16d after spraying: The mortality in 

the thiamethoxam plot was 10% 

after 2 days and 25% after 3 days. 

7467 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging  

Contact /Brassica 

plants 

- 1 1 140 ml/ha 140 

ml/ha 

Bee poisoning was neither 

observed in the bee hive nor the 

field. The numbers of foragers was 

not reduced. The number of 

foraging bees was 38.00 pre-

spraying and 37.00 post spraying. 
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id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7467 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging  

Contact /Brassica 

plants 

- 1 1 168 ml/ha 168 

ml/ha 

Bee poisoning was neither 

observed in the bee hive nor the 

field. The numbers of foragers was 

not reduced. The number of 

foraging bees was 48.60 pre-

spraying and 48.10 post spraying. 

7467 Field     Imidacl

oprid 

F  - Apis 

mellifera 

Behaviour 

/Foraging  

Contact /Brassica 

plants 

- 1 1 196 ml/ha 196 

ml/ha 

Bee poisoning was neither 

observed in the bee hive nor the 

field. The numbers of foragers was 

not reduced. The number of 

foraging bees was 46.15 pre-

spraying and 45.12 post spraying. 

7499 Lab                 Erratum data for Reference 2045 
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Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Mortality /Adult 

mortality  

Contact/In acetone 10 d  1 6 1, 1/6, 

1/20, 

1/200, 6 

and 60 x 

field dose 

(0.56mg/b

ee)   

1/200C-

60C 

(where C 

= 0.56mg 

product/b

ee) 

The acetone diluted control had a 

mortality below 10% until the fifth 

day and from 13% to 15% from the 

seventh to the tenth day. There was 

a significant increase in mortality 

relative to controls for all doses in 

the acetone diluted groups. At the 

lowest dose of 1/200C, mortality 

was 7% for the first two days, 10% 

for the third, 25% for the fifth and 

between 50% and 70% from the 

seventh to the tenth. The difference 

from the control was significant 

(p<0.05) on the seventh day and 

highly significant (p<0.001) on the 

tenth. The results ofr the other 

aceton groups. At the field dose 

(C), the mortality was 34% the first 

day, 63% the second, 77% the third 

and between 85% and 90% from 

the fifth to the tenth. The difference 

from the control was highly 

significant (p<0.001) from the 

second day after treatment. At the 

highest doses of 6C and 60C, 

mortality increased from 50% to 

80% from the first to the second 

day and from 90% to 100% from 

the third to the tenth. The 

difference from the control was 

highly significant (p<0.001) from 

the second to the tenth day for both 

of the doses and significant 

(p>0.05) on the first day for the 

60C dose. 
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on rate  

Effect 
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Results 

7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Mortality /Adult 

mortality  

Contact/In acetone 10 d  1 4 1, 6, 60 

and 300 x 

field dose 

(0.56mg/b

ee)   

1C-300C 

(where C 

= 0.56mg 

product/b

ee) 

For the water diluted groups the 

control had a mortality below 10% 

for the first seven days, which rose 

to 13% only on the tenth day. At 

the field dose (C), the mortality was 

7% the first day, 16% the second 

and 27% the third, settling at 44% 

from the fifth to the tenth day after 

treatment. None of these figures 

was statistically different from the 

mortality figures for the control 

(p>0.05). In the case of the 6C and 

60C doses, mortality rose from 

10% on the first day to around 30% 

on the second, between 50% and 

60% on the third and between 90% 

and 100% from the fifth to the tenth 

day. The difference from the 

control was significant (p<0.05) for 

the 6C dose on the fifth day and 

very significant (p<0.005) on the 

seventh and tenth. At the 60C dose, 

the difference from the control was 

significant (p<0.05) on the third 

day and very significant (p<0.005) 

from the fifth. Finally, at a dose of 

300C, mortality varied from 60% to 

80% on the first three days and was 

almost 100% from the fifth to the 

tenth day. The difference from the 

control was highly significant 

(p<0.001) on the first two days 

after treatment and very significant 

(p<0.005) from the third to the 

tenth. 
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7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Mortality /Adult 

mortality  

Oral /Sugar 

water/In water 

10 d  1 4 1, 1/20, 

1/200 and 

6 x field 

dose 

(0.56mg/b

ee)   

1/200C-

6C 

(where C 

= 0.56mg 

product/b

ee) 

The control had a mortality of zero 

for all the days following treatment. 

There was a significant increase in 

mortality above controls at all 

doses tested. At the lowest dose 

1/200C, mortality was 0% for the 

first two days, 7% for the third, 

33% for the fifth, 53% for the 

seventh and 67% for the tenth. The 

difference from the control was 

significant (p<0.05) from the fifth 

to the seventh day and very 

significant (p<0.005) for the tenth. 

At the field dose (C), the mortality 

was 27% the first day, 80% the 

second, 93% the third and 100% 

from the fifth to the tenth. The 

difference from the control was 

very significant (p<0.005) on the 

second and third days and highly 

significant (p<0.001) from the fifth 

to the tenth. At a dose of 1/20C, 

mortality rose from 0% the first day 

to 40% the second, 60% the third, 

80% the fifth, 93% the seventh and 

finally to 100% on the tenth day 

after treatment. The difference from 

the control was significant (p<0.05) 

the second and third day, very 

significant (p<0.005) from the fifth 

to the seventh day and highly 

significant (p<0.001) on the tenth 

day. At a dose of 1/200C, mortality 

was 0% for the first two days, 7% 

for the third, 33% for the fifth, 53% 

for the seventh and 67% for the 

tenth. The difference from the 

control was significant (p<0.05) 
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             from the fifth to the seventh day 

and very significant (p<0.005) for 

the tenth. Finally, at a dose of 6C, 

mortality was 100% as early as the 

first day after treatment and the 

difference from the control was 

highly significant (p<0.001) from 

the first to the tenth day. Following 

oral administration, a neurotoxic 

effect was observed where 

ingestion of the solution caused 

abnormal flying behaviour 

followed by leg muscle spasms. 

Death normally occurred a few 

minutes after ingestion. 

7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Acute contact 

LD50/Adult 

mortality  

Contact  24 h  1 5 0.093, 

0.028, 

0.0028, 

3.36 and 

33.6 mg 

product/be

e 

0.554 µg 

a.i,/bee 

The 24h topical LD50 for 

imidacloprid was 0.554µg/bee 

(3.101 µg product/bee). 

7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Acute contact 

LD50/Adult 

mortality  

Contact  48 h  1 5 0.093, 

0.028, 

0.0028, 

3.36 and 

33.6 mg 

product/be

e 

0.014 µg 

a.i,/bee 

The 48h topical LD50 for 

imidacloprid was 0.014µg/bee 

(0.077 µg product/bee). 

7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Acute contact 

LD50/Adult 

mortality  

Contact  72 h  1 5 0.093, 

0.028, 

0.0028, 

3.36 and 

33.6 mg 

product/be

e 

0.005 µg 

a.i,/bee 

The 72h topical LD50 for 

imidacloprid was 0.005µg/bee 

(0.028 µg product/bee). 
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7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Acute oral LD50 

/Adult mortality  

Oral /Sugar water 24 h  1 5 0.093, 

0.028, 

0.0028, 

3.36 and 

33.6 mg 

product/be

e 

0.069 µg 

a.i,/bee 

The 24h oral LD50 for 

imidacloprid was 0.069µg/bee 

(0.387 µg product/bee). 

7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Acute oral LD50 

/Adult mortality  

Oral /Sugar water 48 h  1 5 0.093, 

0.028, 

0.0028, 

3.36 and 

33.6 mg 

product/be

e 

0.014 µg 

a.i,/bee 

The 48h oral LD50 for 

imidacloprid was 0.014µg/bee 

(0.076 µg product/bee). 

7500 Lab Imidacl

oprid 

F  17.8% Bombus 

terrestris 

Acute oral LD50 

/Adult mortality  

Oral /Sugar water 72 h  1 5 0.093, 

0.028, 

0.0028, 

3.36 and 

33.6 mg 

product/be

e 

0.006 µg 

a.i,/bee 

The 72h oral LD50 for 

imidacloprid was 0.006µg/bee 

(0.035 µg product/bee). 

7532 - Imidacl

oprid 

-  - Honeybee Behaviour 

/Foraging activity 

and orientation 

Oral /Sugar water -   - >3 10-100 

ppb  

20-100 

ppb 

Significant changes in behaviour 

reported for concentrations of 20-

100ppb in comparison with the 

control group (no statistics 

presented). No effect was observed 

at 10ppb.There was a reduction in 

foraging activity and an increase in 

trembling dances with increasing 

concentration. Effectiveness of 

waggle dances was also reduced at 

high concentrations. No damage to 

the test population was observed 

over the range of concentrations up 

to 100ppb. 
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7533 Tent Imidacl

oprid 

F  - Honeybee Colony 

parameter/Sympto

ms, orientation, 

flight activity, 

honey crop, 

mortality 

Field 

exposure/Treated 

plants/Phacelia 

tanacetifolia 

-   1 1 0.005 g 

a.i./m2 

0.005 g 

a.i./m2 

There were no symptoms of toxic 

effects or disorientation. Flight 

activity (10 observations, 5min, 5 

days), honey crop and the daily 

mortality over 7 days were not 

affected. The attractiveness of 

treated Phacelia did not change 

under field conditions. 

7537 Greenho

use 

Imidacl

oprid 

F   Bombus 

terrestris 

Behaviour 

/Foraging 

/Pollination 

Contact & oral 

/Flower  

21 d  1 1 75 ml/hl 75 ml/hl Bees in Glasshouse 21 days post-

application: There were 37.6, 53.3 

and 58.1% of flowers in anthesis at 

7, 14, and 21 days post introduction 

to crop. Control values were 55.1, 

46.3 and 63.9% respectively. 

7537 Greenho

use 

Imidacl

oprid 

F   Bombus 

terrestris 

Behaviour 

/Foraging 

/Pollination 

Contact & oral 

/Flower  

21 d  1 1 75 ml/hl 75 ml/hl Bees in Glasshouse 14 days post-

application: There were 27.8, 37.4 

and 35.8% of flowers in anthesis at 

7, 14, and 21 days post introduction 

to crop. Control values were 55.1, 

46.3 and 63.9% respectively. 

7537 Greenho

use 

Imidacl

oprid 

F   Bombus 

terrestris 

Behaviour 

/Foraging 

/Pollination 

Contact & oral 

/Flower  

21 d  1 1 75 ml/hl 75 ml/hl Bees in Glasshouse 7 days post-

application: There were 7.0, 1.9 

and 7.1% of flowers in anthesis at 

7, 14, and 21 days post introduction 

to crop. Control values were 55.1, 

46.3 and 63.9% respectively. 

7556 Semi-

field 

Imidacl

oprid 

F  - Apis 

mellifera 

Mortality /Adult 

mortality  

Contact 

/Leaves/Alfafa 

24 h  1 3 0.025-0.1 

lb a.i./acre 

0.025-0.1 

lb 

a.i./acre 

24h mortalities for 2h aged residues 

at 0.025, 0.05 and 0.1 lb a.i./acre 

were 12, 14 and 14% respectively. 

24h mortalities for 8h aged residues 

were 13, 20 and 19% respectively. 



 
Imidacloprid, thiamethoxam and clothianidin risks to bees 

 

EFSA supporting publication 2015:EN-756 

The present document has been produced and adopted by the bodies identified above as author(s). This task has been carried out exclusively by the author(s) in the context of a contract between the European Food 

Safety Authority and the author(s), awarded following a tender procedure. The present document is published complying with the transparency principle to which the Authority is subject. It may not be considered as an 
output adopted by the Authority. The European Food Safety Authority reserves its rights, view and position as regards the issues addressed and the conclusions reached in the present document, without prejudice to the 

rights of the authors. 

 

656 

Ref 

id 

Study 

type 

Pesti-

cide  

Grade a.i. Species Endpoint Exposure route  Durat-

ion 

Doses Dose 

levels 

Applicati

on rate  

Effect 

dose  

Results 

7556 Semi-

field 

Imidacl

oprid 

F  - Nomia 

melanderi 

Mortality /Adult 

mortality  

Contact 

/Leaves/Alfafa 

24 h  1 3 0.025-0.1 

lb a.i./acre 

0.025-0.1 

lb 

a.i./acre 

24h mortalities for 2h aged residues 

at 0.025, 0.05 and 0.1 lb a.i./acre 

were 20, 19 and 28% respectively. 

24h mortalities for 8h aged residues 

were 2, 8 and 3% respectively. 

7556 Semi-

field 

Imidacl

oprid 

F  - Megachile 

rotundata  

Mortality /Adult 

mortality  

Contact 

/Leaves/Alfafa 

24 h  1 3 0.025-0.1 

lb a.i./acre 

0.025-0.1 

lb 

a.i./acre 

24h mortalities for 2h aged residues 

at 0.025, 0.05 and 0.1 lb a.i./acre 

were 13, 9 and 16% respectively. 

24h mortalities for 8h aged residues 

were 18, 15 and 71% respectively. 
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