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This publication provides guidance on aspects of the risk of pesticides to wild bees, as part 
of the GEF supported Project "Conservation and Management of Pollinators for Sustainable 
Agriculture, through an Ecosystem Approach" implemented in seven countries - Brazil, Ghana, 
India, Kenya, Nepal, Pakistan, and South Africa.
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Bumble bees (  spp.) are one of the most important groups of crop pollinators. As with all crop pollinators, they forage as 
well on adjacent flowering plants.
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Cultivation of french beans in the highlands of East Africa is increasingly important for local and export markets.
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Above: Pumpkin and marrow crops in North and South America are pollinated by specialist wild bees, called "squash bees".
Below: Melons, along with other cucurbit crops like pumpkin and marrows, are completely dependent on animal pollinators – such as 
this honey bee in Brazil – to produce fruit.
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1.1 PURPOSE OF THE STUDY 

1.2 IMPORTANCE OF POLLINATION 
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1.3 ROLE OF WILD POLLINATORS 

Passiflora edulis Xylocopa

Brassica



1.4 THREATS TO POLLINATORS 

1.5 PESTICIDE RISK ASSESSMENT 

Apis mellifera
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1.6 PESTICIDE RISK PROFILING 

toxicity Apis mellifera

 Apis Apis

Apis mellifera

exposure

natural history and population dynamics

Apis 



METHODOLOGY

2.1 FOCAL CROPS 

(Cucumis melo) (Citrillus lanatus) (Cucurbita 

moscata) 

 (Coffea arabica)

(Coffea canephora) 

(Solanum lycopersicum)

(Phaseolus vulgaris)

(Malus domestica) 

FOCAL CROPS FOR WHICH PESTICIDE RISK FACTORS WERE ASSESSED

COUNTRY BRAZIL KENYA NETHERLANDS
Focal crops
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2.2 RISK FACTORS 
A preliminary list of main factors considered to potentially influence pesticide risk to bees was 

established. Although the list was established after considerable review, it is not necessarily 

exhaustive (Table 2).TT

Factors may have different possible effects on pesticide risk to bees. In some cases, a clear 

correlation between a given factor and an increase or reduction of risk can be assumed. In other 

cases this relationship is less clear and requires more detailed information on bee biology or the 

cropping situation.

On the basis of this list, a simple questionnaire was designed to collect information on risk 

factors for focal crops in the three participating countries. Annex 1 presents the most recent 

version of the questionnaire, which was updated using the insights resulting from the study 

presented here. Life history and population dynamics factors were originally not included in the 

survey, but later added based on literature data.

Table 2 

PESTICIDE RISK FACTORS AND THEIR POSSIBLE EFFECTS ON BEES

RISK FACTOR POSSIBLE EFFECT ON THE RISKS OF THE PESTICIDE TO BEES

EXPOSURE – CROP FACTORS
Surface area under crop:
- overall size
- patchiness

Larger surface area under the specific crop  higher exposure risk
Lower fraction of the crop in the overall area  lower exposure risk

Period(s) in the growing season when pesticides are applied to
the crop

(Determinant for factors below)

Period(s) in the year when the crop flowers If overlap between flowering of crop and pesticide applications
 higher exposure risk

Period(s) in the year when bees are foraging or collecting
nesting materials

If overlap between bee activity in crop and pesticide 
applications  higher exposure risk

Period(s) when weeds are flowering in the crop which may be
attractive to wild bees

If overlap between flowering of weeds and pesticide  
applications  higher exposure risk

Crop has extrafloral nectaries If extrafloral nectaries present in crop  higher exposure risk
Crop is regularly infested with honeydew producing insects If honeydew producing insects present in crop  higher 

exposure risk
Drinking water is available in the crop If drinking water in the crop  higher exposure risk

EXPOSURE – BEE BIOLOGY FACTORS
Location of nest in relation to crop field In-field and field-border nests  higher exposure risk

Off-field nests  lower exposure risk (depending on distance)
Bee foraging range If in-field and field border nests: shorter foraging range 

higher exposure risk
If off-field nests  risk depends on distance between nest and 
sprayed field

Time spent foraging, or collecting nesting materials, per day 
(“time-out-of-nest/hive”)

More hours out-of-nest/hive  higher exposure risk

Period of the day when foraging or collecting nesting materials Early/middle in the day  possibly lower exposure risk (if 
pesticide is applied afterwards and has very low persistence)
All-day/late in the day  higher exposure risk

Number of days spent foraging on the crop (for an individual bee) More days spent foraging  higher exposure risk
Number of days spent foraging on the crop (for the colony) More days spent foraging  higher exposure risk

follows on the next page>
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RISK FACTOR POSSIBLE EFFECT ON THE RISKS OF THE PESTICIDE TO BEES
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 I N T R O D U C T I O N

2.3 DATA COLLECTION 

In Brazil

In Kenya

In the Netherlands

western honey bee Apis mellifera

 

Bombus

Apis mellifera 

and Bombus 
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Above: Tomatoes in Kenya may be sprayed with insecticide to prevent damage from whiteflies. 
Below: Increasingly, horticultural crops in Kenya are being grown under shelter, with new challenges for pest control and pollination.

©
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Male bees, such as these two from Kenya (of different genera,  and Tetralonia) sleep by clasping to vegetation during 
the night; they thus may be vulnerable to pesticide sprays that take place at night – often recommended as a possible mitigation 
measure. However, the behavior and exposure of male bees has not been assessed in this report.



RESULTS

3.1 PRESENCE OF BEES 

Apis mellifera

A. m. scutellata 

A. m. mellifera. A.m. ligustica, A.m. carnica and A.m. caucasia

A. m. scutellata

A. m. scutellata A. m. monticola A. m. litorea, and A. m. 

nubica A. m. mellifera and A. m. carnica

melon

Xylocopa

watermelon

Lasioglossum Hypotrigona 

bottle gourd

cucurbits

Cucurbita Luffa aegyptiaca

Cucurbita pepo

Tomato

Bombus terrestris



 R E S U LT S

French beans

coffee

e.g. Andrena carantonica, A. flavipes, A. haemorrhoa

Osmia rufa e.g. Bombus pascuorum and Bombus terrestris/lucorum

apple

 

O. rufa and O. cornuta O. cornifrons and O. lignaria

MAIN GROUPS OF BEES VISITING THE FOCAL CROPS, AND THEIR ROLE AS POLLINATOR OF THOSE CROPS

COUNTRY CROP BEE GROUP/SPECIES VISITING THE CROP

POLLINATOR

Brazil

Apis mellifera 
Xylocopa 
Frieseomelitta doederleini 

Bombus transversalis 
Bombus atratus 
Bombus morio 
Xylocopa grisescens 
Augochlora
Exomalopsis auropilosa 
Melipona 

Apis mellifera (

Kenya
Apis mellifera 

Lasioglossum
Apis mellifera 
Patellapis 
Xylocopa 
Megachile 

Xylocopa
Megachile 

Apis mellifera (

Xylocopa 
Lipotriches 

Apis mellifera 

Netherlands

Apis mellifera 
Osmia rufa (=O. bicornis) 
Bombus 
B.terrestris/lucorum; B. pascuorum; 
B.lapidarius Andrena 

Bombus terrestris 



Andrena barbara was 

Xylocopa 

Andrena

3.2 RISK FACTORS

3.2.1 Exposure – crop factors



 R E S U LT S

3.2.2 Exposure – bee biology factors

FACTORS RELATED TO CROPPING PRACTICES THAT MAY INFLUENCE THE RISK OF BEE EXPOSURE TO PESTICIDES

EXPOSURE –  
CROP FACTORS

BRAZIL KENYA NETHERLANDS
CUCURBITS COFFEE FRENCH BEANS APPLE

Overall likelihood of  
exposure high high high low high high high high

Sources



Brazil

Kenya Xylocopa 

Megachile Patellapis

Xylocopa



 R E S U LT S

FACTORS RELATED TO BEE BIOLOGY THAT MAY INFLUENCE THE RISK OF BEE EXPOSURE TO PESTICIDES – BRAZIL

EXPOSURE –  
BEE BIOLOGY FACTORS

MELON TOMATO TOMATO
Apis mellifera 
(Africanized) Bombus Xylocopa 

grisescens
Augochlora 

sp
Exomalopsis 
auropilosa Melipona 

Entire day
entire day

Overall likelihood of exposure 
compared to the European 
honey bee

Similar Similar? Unclear Unclear Unclear Unclear

Sources Apis Bombus Xylocopa Augochlora
Exomalopsis Melipona

Melipona



FACTORS RELATED TO BEE BIOLOGY THAT MAY INFLUENCE THE RISK OF BEE EXPOSURE TO PESTICIDES – KENYA

EXPOSURE – 
BEE BIOLOGY FACTORS

COFFEE
CUCURBITS

FRENCH BEANS
TOMATO

COFFEE
CUCURBITS

FRENCH BEANS
TOMATO

COFFEE FRENCH 
BEANS
COFFEE

TOMATO
CUCURBITS

Apis mellifera scutellata Xylocopa Patellapis Megachile

Early and late in 
day

Entire day

Overall likelihood of 
exposure compared to the 
European honey bee

Similar Similar? Unclear Unclear Greater?

Sources: Apis Xylocopa Megachile 



 R E S U LT S

FACTORS RELATED TO BEE BIOLOGY THAT MAY INFLUENCE THE RISK OF BEE EXPOSURE TO PESTICIDES –  
THE NETHERLANDS

EXPOSURE – 
BEE BIOLOGY FACTORS

TOMATO APPLE
Bombus 
terrestris

Apis mellifera 
mellifera

Osmia 
rufa Andrena Bombus 

Inside

B. pascuorum 

B terrestris 

B. lapidarius

Entire day

Little

Little Little Little

Little Little Little

Overall likelihood of exposure 
compared to the European 
honey bee

Greater n.a. Greater Greater Unclear

Sources  Apis Bombus Osmia



Netherlands

Bombus terrestris Osmia rufa Andrena

Osmia rufa Andrena

3.2.3 Exposure – pesticide use and application practices 

Brazil



 R E S U LT S

NUMBER OF PESTICIDES REGISTERED AND/OR USED IN THE FOCAL CROPS

BRAZIL KENYA NETHERLANDS
CUCURBITS COFFEE FRENCH BEANS APPLE

9

66

previous 
yes yes

6



the Netherlands

 

3.2.4 Impact and recovery – pesticide properties 
Pesticide toxicity data

western honey bee A. mellifera



 R E S U LT S

bumblebees

NUMBER OF ACUTE LD50 VALUES AVAILABLE FOR HONEY BEE AND BUMBLEBEE IN THE FOCAL CROPS, AND 
THEIR ASSOCIATED HAZARD

COUNTRY CROP NUMBER OF 
PESTICIDES 
REGISTERED/ 

USED

NUMBER OF 
PESTICIDES 
WITH AN 

ACUTE LD50 
FOR  

HONEY BEE

NUMBER OF 
PESTICIDES 
WITH AN 

ACUTE LD50 
FOR  

BUMBLEBEE

% PESTICIDES (no.) WHICH ARE

 

Brazil

Kenya
9

7

Netherlands
66



Foliar residual toxicity

FOLIAR RESIDUAL TOXICITY OF PESTICIDES IN THE FOCAL CROPS

COUNTRY CROP NUMBER OF 
PESTICIDES 

WITH 
LD50<11 μg/BEE

NUMBER OF 
PESTICIDES WITH 
FOLIAR RESIDUAL 

TOXICITY DATA

NUMBER OF PESTICIDES WITH1

 
 
 

HIGH  

Brazil
6

Kenya

6

9 6

9

Netherlands

and  
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3.2.5 Impact and recovery – life history and population dynamics 

Brazil

Xylocopa grisescens

FACTORS RELATED TO THE BEE’S LIFE-HISTORY AND POPULATION DYNAMICS WHICH MAY INFLUENCE THE 
IMPACT OF A PESTICIDE TO BEES IN THE FOCAL CROPS – BRAZIL

IMPACT – 
BEE LIFE HISTORY AND 
POPULATION DYNAMICS 
FACTORS

BRAZIL

Apis mellifera  Bombus Xylocopa 
grisescens

Augochlora 
sp

Exomalopsis 
auropilosa Melipona 

Overall likelihood of pesticide 
impact compared to the European 
honey bee

Lesser Greater Greater Greater Greater Unclear

Sources Apis Xylocopa Bombus



FACTORS RELATED TO THE BEE’S LIFE-HISTORY AND POPULATION DYNAMICS WHICH MAY INFLUENCE THE 
IMPACT OF A PESTICIDE TO BEES – KENYA

IMPACT – 
BEE LIFE HISTORY AND 
POPULATION DYNAMICS 
FACTORS

KENYA

COFFEE
CUCURBITS

FRENCH BEANS

COFFEE
CUCURBITS

FRENCH BEANS

COFFEE FRENCH BEANS
COFFEE CUCURBITS

Apis mellifera scutellata Xylocopa Patellapis Megachilidae

year

 

Overall likelihood of pesticide 
impact compared to the honey 
bee

n.a. Greater? Greater? Greater? Greater?

Sources Apis



 R E S U LT S

Kenya

Apis 

Netherlands

Osmia rufa

Andrena

O. rufa

O. rufa

O. rufa



FACTORS RELATED TO THE BEE’S LIFE-HISTORY AND POPULATION DYNAMICS WHICH MAY INFLUENCE THE 
IMPACT OF A PESTICIDE TO BEES – THE NETHERLANDS

IMPACT – BEE LIFE HISTORY 
AND POPULATION DYNAMICS 
FACTORS

THE NETHERLANDS
APPLE

Bombus terrestris Apis mellifera mellifera Osmia rufa Andrena Bombus 

 
 

 

Overall likelihood of pesticide 
impact compared to the honey bee Greater n.a. Greater Greater Greater?

Sources: Apis Osmia Bombus



Pesticides being applied in a melon field in Juazeiro, Brazil.

©



DISCUSSION 

4.1 DATA AVAILABILITY 

presence of bees

exposure

impact and recovery
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C H A P T E R  4 :  D I S C U S S I O N

In conclusion, information was often available to give a first assessment of the likelihood of 

exposure of bees to pesticides in the focal crops, and the potential for adverse effects. However,r

it was generally not possible to make more detailed inferences about either the size and duration

of adverse effects of the pesticide or the potential for recovery of the bees. In particular,

bee biology, life-history and population dynamics would need to be studied in more detail.

Furthermore, it is not known to what extent pesticide toxicity for honey bees is representative 

for wild bees. Finally, inclusion of application rates in the assessment would allow for a better 

quantification of risk, e.g. by calculating hazard quotients.

The need for further research on bee biology and ecology has also been expressed in the past, 

with the aim of gaining better understanding of pollination in Africa [92] and in Brazil [93].

Much of the research needed on pollination biology would also be of high value to pesticide 

risk profiling and assessment. Given the limited resources available for such research, it seems

important that pesticide ecotoxicologists and pollination biologists seek active collaboration to

optimize and mutually complement on-going and planned research efforts.

4.2 RISK PROFILES 
The risk profiling approach used in this study was developed because a comprehensive risk 

assessment method for wild bees, or even for honey bees in non-temperate cropping systems, 

is not yet available. The results of this study indicate that important data gaps still exist with 

respect to, in particular, bee biology and quantification of exposure that may preclude the 

Table 14

AVAILABILITY OF DATA ON FACTORS THAT MAY INFLUENCE PESTICIDE RISK TO BEES FOR THE FOCAL CROPS

RISK FACTOR BRAZIL KENYA NETHERLANDS
TOMATOAA MELON COFFEE CUCURBITS FRENCH BEANS TOMATOAA TOMATOAA APPLE

Presence of bees
TaTT xonomy Limited Good Limited Limited Limited Limited Good Limited
Pollination role Limited Good Good Limited Good Limited Good Limited

Exposure
Crop factors Good Good Good Limited Limited Limited Good Good
Bee biology factors Poor Limited Limited Limited Poor Limited Good Limited
Pesticide use and 
application practices

Limited Limited Good Good Good Good Limited Limited

Impact & recovery
Pesticide properties Limited
Life-history and
population dynamics

Limited Poor Poor Poor Poor Poor Limited Limited



and
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Kenya



In Brazil

the Netherlands

PRIORITY SETTING FOR RESEARCH OR FOR (ADDITIONAL) RISK MITIGATION, BASED ON THE OUTCOME OF A 
RISK PROFILE FOR A GIVEN CROPPING SYSTEM

PRIORITY FOR RESEARCH 
 , OR FOR (ADDITIONAL) 

RISK MITIGATION 

CROP DEPENDENCE ON POLLINATION
HIGH LIMITED NO

Likelihood of exposure of  
bees to pesticides

Likelihood of exposure of  
bees to pesticides

Severity of 
impact

M
[R]

R
[M] § M § R §

R
[M] § R §

 R §

PRIORITY SETTING FOR RESEARCH OR FOR RISK MITIGATION, BASED ON THE OUTCOME OF A RISK PROFILE 
FOR A GIVEN CROPPING SYSTEM

PRIORITY FOR RESEARCH 
, OR FOR RISK 

MITIGATION 

CROP DEPENDENCE ON POLLINATION
HIGH LIMITED NO

Likelihood of exposure of  
bees to pesticides

Likelihood of exposure of  
bees to pesticides

Severity of 
impact

M, [R] Kenya:  
Brazil: 

Kenya:  M Kenya: 

 R§ Netherlands:
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Above: Small-scale horticultural production in Kenya. 
Below: Kenyan farmers learn about the diversity of insects visiting and pollinating their crops.
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A carpenter bee ( ) visiting french bean flowers in Kenya.
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Above: Passionfruit grower in Brazil inspecting his fruit for pests or disease. 
Below: Smallholder farmer in Brazil removing weeds from his cowpea fields.
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ASPECTS DETERMINING RISK OF 
PESTICIDES TO BEES: SURVEY FORM 
TO ESTABLISH A RISK PROFILE

toxicity Apis mellifera

 Apis Apis

non-Apis melllifera

exposure

population dynamics



A. Case identity



B. Exposure – crop factors

FACTOR REMARKS SOURCE OF  
INFORMATION
(refer to section G)
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C. Exposure – bee biology factors
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D. Exposure and impact – pesticide use/application practices
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E. Impact and recovery – pesticide properties
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F. Impact and recovery – life history and population dynamics factors

FACTOR BEE SPECIES/GROUP REMARKS SOURCE OF  
INFORMATION
refer to  

section G

1: 2: 3:

days

year



G. Sources

REFERENCE IN PREVIOUS 
SECTIONS 

INSTITUTION OR PERSON 
CONSULTED

ASPECT CONTACT DETAILS  

Etc.

REFERENCE IN PREVIOUS 
SECTIONS 

TITLE OF REPORT, 
ARTICLE, STUDY

AUTHOR(S) PUBLICATION DETAILS

Etc.



PESTICIDES REGISTERED ON THE 
FOCAL CROPS – BRAZIL 
ACTIVE  
INGREDIENT

TYPE SYSTEMIC IGR LD50 HONEY BEE LD50 BOM-
BUS SPP.

FOLIAR RESI-
DUAL TOXICITY

REGISTERED ON

ORAL

0.002

 
B. terrestris

I
 

B. patagiatus

I

I
 

(B. terrestris)

Anilazine F 100

A

F

I

F >100

I

I 0.001

I

F

F 100

F

F

n.i.

I

Registered pesticides: Type, systemicity, IGR:
Acute LD50 honey bee

– in italics in table; Acute LD50 bumblebee Foliar residual toxicity: 

 >



ACTIVE  
INGREDIENT

TYPE SYSTEMIC IGR LD50 HONEY BEE LD50 BOM-
BUS SPP.

FOLIAR RESI-
DUAL TOXICITY

REGISTERED ON

ORAL

I

I

I

F

H

I

F

F

F >116

F

F

I n.i.

F

I

F

F

I

I
 

B. terrestris

I

F

I

  
B. terrestris

F

Ph

I

I

A

F

F

N

F

A 15.8

I

 >
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ASPECTS DETERMINING THE RISK OF PESTICIDES TO WILD BEES: RISK PROFILES FOR FOCAL CROPS ON THREE CONTINENTS

ACTIVE  
INGREDIENT

TYPE SYSTEMIC IGR LD50 HONEY BEE
(μg/bee)

LD50 BOM-
BUS SPP.
(μg/bee)

FOLIAR RESI-
DUAL TOXICITY
(hours or days)

REGISTERED ON

AL LOWEST MELON TOMATOAA

Flazasulfuron H Yes - >100 X

Fluazifop-P-butyl H Yes - 112 200 X

Fluazinam F No - 100 X

Fluquinconazole F Yes - >100 X

Flutriafol F Yes - 5 X

Folpet F No - 33.8 X

Formetanate I, A No No 10.6 X

Gamma-cyhalothrin I No No 0.005 X

Hexadec-11-enyl 
acetate

Ph No - n.a. X

Hexadeca-E-11 Ph No - n.a. X

Imibenconazole F Yes - 125 X

Imidacloprid I Yes No 0.004
0.02 (B.
terrestris)

>24h X X

Indoxacarb I No No 0.40 X X

Iprodione F No - 400 X X

Iprovalicarb F Yes - >199 X X

Kasugamycin F,F B Yes - >25 X

Kresoxim-methyl F No - 14 X X

Lambda-
cyhalothrin

I No No 0.093 0.11 (n.i.) >24h X

Lufenuron I, A No Yes 197 X

Malathion I No No 0.47 5.5d X

Mancozeb F No - >20 X X

Maneb F No - 12 X

Metalaxyl-M F Yes - 200 X X

Metam sodium
F,FF N,
H, I

No No 36.2 X

Methamidophos I, A Yes No 0.1 24hr X

Metconazole F Yes - 97 X X

1-
methylcyclopropene

PRG No - n.a. X X

Methiocarb I, A, M No No 0.37 >3d X

Metiram F No - 40 X X

Methomyl I, A Yes No 0.42
0.57 

(B. terrestris)
1.5d X

Methyl bromide I, A, N No No n.a. X

Methyl-eugenol Ph No - n.a. X

Methoxyfenozide I No Yes >100 X

Metribuzin H Yes - 35 X

Mevinphos I, A Yes No 0.086 <1.5d X X

follows on the next page>



ACTIVE  
INGREDIENT

TYPE SYSTEMIC IGR LD50 HONEY BEE LD50 BOM-
BUS SPP.

FOLIAR RESI-
DUAL TOXICITY

REGISTERED ON

ORAL

A

F >7

H

I

B

I 0.029
 

B. terrestris

 
B. lucorum

I
 

B. terrestris

F

F

A

F
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F

I

I

F

F

I 0.08

F

I

F 100

H

I

>196

>200
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ACTIVE  
INGREDIENT

TYPE SYSTEMIC IGR LD50 HONEY BEE LD50 BOM-
BUS SPP.

FOLIAR RESI-
DUAL TOXICITY

REGISTERED ON

ORAL

Ph

Ph

A

F

I 17.3

I

F

F

I

F

I

H

F

I 0.002

F

Ph



  
PESTICIDES REGISTERED AND USED 
ON THE FOCAL CROPS – KENYA
ACTIVE  
INGREDIENT

TYPE SYSTEMIC IGR LD50 
HONEY BEE

LD50 BOM-
BUS SPP.

FOLIAR 
RESIDUAL 
TOXICITY

USED (AND REGISTERED) ON2

ORAL COFFEE CUCURBITS FRENCH 
BEANS

0.002 §

  
B. terrestri

§

I
 

B. patagiatu

I
 

B. terrestris
§

F § §

I

I 0.001 §

§

B

F §

I § § §

F

I
 

B. terrestris

F

F

I §

I
 

B. terrestris

I

 
B. terrestris

§

F §

5.56 § §

 Used pesticides Registered pesticides: Type,systemicity, IGR:
Acute LD50 honey bee

– in italics in table Acute LD50 bumblebee: Foliar residual toxicity: 

 >



ACTIVE  
INGREDIENT

TYPE SYSTEMIC IGR LD50 
HONEY BEE

LD50 BOM-
BUS SPP.

FOLIAR 
RESIDUAL 
TOXICITY

USED (AND REGISTERED) ON2

ORAL COFFEE CUCURBITS FRENCH 
BEANS

I § §

H § §

I
 

B. terrestris
§

I n.i.

I NO §

F

F §

 
B. terrestris

H

F §

A § §

F

F §

F

A

I

F § §

F §



A. Tomato (greenhouse)

ACTIVE 
INGREDIENT

TYPE SYSTEMIC IGR LD50 HONEY BEE LD50 BOMBUS SPP. FOLIAR RESIDUAL 
TOXICITY

ORAL
0.002

I B. patagiatus

F

F

I >0.1

A

F

F 100

R

R

F

I

F

F

I

I B. terrestris

F

R

PGR

F

F

A

F

H

F

H

A

F

I B. terrestris

I

F

F

  
PESTICIDES USED ON THE FOCAL 
CROPS – THE NETHERLANDS

 Used pesticides: Type, systemicity, IGR: Acute LD50 honey bee
– in italics in table Acute 

LD50 bumblebee



ACTIVE 
INGREDIENT

DISTRIBUTION OF PESTICIDE USE DURING THE YEAR  

JAN FEB APR JUN JUL AUG SEP OCT NOV

9 6

7

7 6

7

6

9

6 7

9

9 7 7 9

9 6

9 7 6 7 7 7

6

 >



ACTIVE 
INGREDIENT

TYPE SYSTEMIC IGR LD50 HONEY BEE LD50 BOMBUS SPP. FOLIAR RESIDUAL 
TOXICITY

ORAL

F

Lecanicillium 
muscarium VE6

I >110

F

H

H

I B. terrestris

I

Paecylomyces 
fumosoroseus apopka 
97

F

I

I B. terrestris

F

F

I

F

Pyrethrins I

I

F

I

I

I >200

I

I 17.3

F

F

F

Trichoderma 
harzianum rifai

F

H

F

I

F



ACTIVE 
INGREDIENT

DISTRIBUTION OF PESTICIDE USE DURING THE YEAR  

JAN FEB APR JUN JUL AUG SEP OCT NOV

6

Lecanicillium 
muscarium VE6

Paecylomyces 
fumosoroseus apopka 
97

6 7

7 7 7

7 6

Pyrethrins

7 6 7

6

7 7 9 7

7

Trichoderma harzianum 
rifai

9 9

7 6

9 6 6 7



B – Apple

ACTIVE 
INGREDIENT

TYPE SYSTEMIC IGR LD50 

HONEY BEE
LD50 

BOMBUS SPP.
FOLIAR RESIDUAL 

TOXICITY

 

ORAL

PGR Yes - >120

H
I B. patagiatus

I, R 0.24

H
I

Bacillus thuringiensis I >0.1

Benzyladenine PGR
F - 100

R
F
F
F

I

F
I B. terrestris
H
F
H
F

F

F
PGR

I
I >51000
H

PGR >25
PGR

H

H
I B. terrestris

I
F

F

H

F

H
H
H
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ASPECTS DETERMINING THE RISK OF PESTICIDES TO WILD BEES: RISK PROFILES FOR FOCAL CROPS ON THREE CONTINENTS

ACTIVE  
INGREDIENT

DISTRIBUTION OF PESTICIDE USE DURING THE YEAR (percent of total)

CONTROL OF APHIDS; HONEYDEW
All bees: flowering of 

apple & dandelion
Bumblebees: only nesting &

not foraging in crop

JAN-
MAR AUG SEP OCT-

DECAPR MAYAA JUN JUL

1-naftyl acetic acid 0 0 0 0 4 91 5 0
2,4-D 0 48 15 24 13 1 0 0
Acetamiprid 20 41 39 0 0 0 0 0
Aluminium 
phosphide

0 0 0 0 100 0 0 0

Amitrole 0 3 0 0 0 0 35 63
Azadirachtine A 30 32 37 0 0 0 0 0
Bacillus thuringiensis 48 52 0 0 0 0 0 0
Benzyladenine 0 0 100 0 0 0 0 0
Boscalid 0 0 0 0 33 32 35 0
Bromadiolone 0 100 0 0 0 0 0 0
Bupirimate 0 23 21 20 23 13 0 0
Calcium hydroxide 0 0 0 0 0 0 0 100
Captan 18 9 8 10 9 6 6 34
Codlemone 0 0 100 0 0 0 0 0
Cydia pomonella 
granulosis virus

0 0 0 25 29 46 0 0

Cyprodinil 39 61 0 0 0 0 0 0
Deltamethrin 0 35 18 34 13 0 0 0
Dicamba 0 0 0 96 0 4 0 0
Difenoconazole 1 27 18 18 20 0 0 16
Diquat dibromide 0 0 53 0 0 47 0 0
Dithianon 17 14 17 20 16 15 0 0

Dodine 36 11 0 15 10 14 14 0

Epoxiconazole 50 50 0 0 0 0 0 0
Ethephon 0 0 18 8 12 25 20 17
Fenoxycarb 0 37 28 18 17 0 0 0
Flonicamid 14 17 17 7 22 22 0 0
Fluazifop-p-butyl 0 0 0 37 0 63 0 0
Gibberillic acid A3 0 0 100 0 0 0 0 0
Gibberillin A4 A7 0 33 26 40 0 0 0 0
Glufosinate
ammonium

0 15 19 22 24 20 0 0

Glyphosate 0 18 25 25 14 2 0 16
Imidacloprid 25 18 24 14 1 0 0 17
Indoxacarb 0 21 20 21 16 23 0 0
Copper oxychloride 73 14 14 0 0 0 0 0

Kresoxim methyl 15 24 29 31 0 0 0 0

Linuron 0 0 7 53 40 0 0 0

Mancozeb 38 62 0 0 0 0 0 0

MCPA 0 0 15 17 21 33 0 14
Mecoprop P 0 51 25 22 2 0 0 0
Metazachlor 0 0 0 0 100 0 0 0

follows on the next page>
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ACTIVE 
INGREDIENT

TYPE SYSTEMIC IGR LD50 

HONEY BEE
LD50 

BOMBUS SPP.
FOLIAR RESIDUAL 

TOXICITY

 

ORAL

I

F

n.i.

I B. terrestris

PGR

F

F

>196

A

I 17.3

F

F

F

F >200

H

F

F
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ACTIVE  
INGREDIENT

DISTRIBUTION OF PESTICIDE USE DURING THE YEAR 

All bees: Bumblebees: 
  

AUG SEP
APR JUN JUL

9



© 



Food and Agriculture Organization of 
the United Nations   
Viale delle Terme di Caracalla, 
00153 Rome, Italy

www.fao.org/ag/AGP/default.htm

I3116E/1/11.12

ISBN 978-92-5-107405-3

9 7 8 9 2 5 1 0 7 4 0 5 3

GLOBAL ACTION ON POLLINATION SERVICES 
                       FOR SUSTAINABLE AGRICULTURE

00

wwwww

Globally, agricultural production systems are under pressure to meet multiple challenges: 
to sustain or increase production from the same area of land and reduce negative impacts 
on the environment amid uncertainties resulting from climate change. As farming systems 
adapt to meet these challenges, one of agriculture’s greatest assets in meeting them is nature 
itself. Many of the ecosystem services provided by nature – such as pollination – directly 
contribute to agricultural production. Beneficial insects such as pollinators may be heavily 
impacted by pesticides. This document makes a contribution to understanding the context of 
pesticide exposure of key crop pollinators – honey bees, but also wild bee species – through 
the development of risk profiles for cropping systems in Brazil, Kenya and the Netherlands. 
Risk profiles such as those showcased here can provide a qualitative evaluation of pesticide 
risks to bees in specific settings, and can be used to compare risks between different settings, 
facilitate discussion amongst stakeholders, identify gaps in information, set priorities for 
research, and establish priorities for risk mitigation.


