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Pesticides and Pollinators  

 Alone and in combination with other factors, have had a 

devastating effect on honeybees and wild pollinators. 

Pesticides commonly found in lawn and garden products 

and used in agriculture are known to be hazardous to bees –
some killing bees outright and others with subtle effects 

that reduce a bee’s ability to thrive. 

  Approximately 90 percent of all flowering plants require 

pollinators to survive. In agriculture, nearly a third of 

pollination is accomplished by honeybees. Cucumbers, 

almonds, carrots, melons, apricots, cherries, pears, apples, 

prunes, plums, cantaloupe, onions, avocados, kiwi, 

blueberries, cranberries and more depend on honeybee 

pollination.  



Lethal effects. 

 Many pesticides are acutely toxic to bees and result in death. Carbamates, 

organophosphates, synthetic pyrethroids, chlorinated cylcodienes and 

neonicotinoids are highly toxic to bees. 

 Sublethal effects 

 Pesticide levels that do not kill bees at significant rates may nonetheless have 

effects on performance that inhibit tasks such as olfactory learning, foraging, and 

reproduction, which affects hive survival 

 Synergistic effects.  

Often pesticides have more toxic effects in combination than alone. 

  

Food availability 

Herbicides used in fields, along rights-of-way and in forests tend to reduce the 

number of flowering plants. This reduces the amount of food available for native 

pollinators, making their survival more difficult. This has effects throughout the 

food chain, as reduced pollination leads to reduced fruit on which birds and other 

creatures depend. 

How do pesticides affect 
pollinators? 



Causes of bee poisoning in 

the Asian Countries 

Highly toxic insecticides with residual toxicity longer 
than 8 hours are responsible for most of the bee 
poisoning incidents, primarily those in the following 
chemical families: 

  Organophosphates (such as acephate, azinphosmethyl, 
chlorpyrifos, diazinon, dimethoate, malathion, and 
methamidophos) 

  N-methyl carbamates (such as carbaryl) 

  Neonicotinoids (such as clothianidin, imidacloprid, and 
thiamethoxam) 

  Pyrethroids (such as deltamethrin, cyfluthrin and 
lambda-cyhalothrin) 



Most bee poisoning incidents occur when 

 ■Insecticides are applied when bees are foraging 

 ■Insecticides are applied to bee-pollinated crops during bloom 

 ■Insecticides are applied to blooming weeds in orchards or field margins 

 ■Insecticides drift onto blooming plants adjacent to the target crop  

■Bees collect insecticide-contaminated pollen (such as corn), nectar (such 

as cotton or mint), or other materials from treated crops that do not 

require bee pollination  

■Bees collect insecticide-contaminated nectar from plants treated with 

systemic pesticides  

■Bees collect insecticide-contaminated nesting materials, such as leaf 

pieces collected by alfalfa leaf cutting bees 

 ■Bees collect insecticide-contaminated water (from drip tape) 

 ■Beekeepers and growers do not adequately communicate. 



Signs and symptoms of bee poisoning 

Honey bees  
Excessive numbers of dead and dying honey bees 

in front of the hives  

Increased defensiveness (most insecticides) 

  Lack of foraging bees on a normally attractive 

blooming crop (most insecticides) 

   Paralysis, and abnormally jerky, wobbly, or 

rapid movements; spinning on the back 

(organophosphates, organochlorines, and 

neonicotinoids) 



Signs and symptoms of bee poisoning Honey 
bees Cont..  

 Forager disorientation and reduced foraging efficiency 
(neonicotinoids) 

  Immobile, lethargic bees unable to leave flowers (many 
insecticides) 

  Regurgitation of honey stomach contents and tongue extension 
(organophosphates and pyrethroids)  

 Performance of abnormal communication dances, fighting, or 
confusion at the hive entrance (organophosphates)  

 The appearance of “crawlers” (bees unable to fly). Bees move 
slowly as though they have been chilled (carbaryl).  

 Dead brood; dead, newly emerged workers; or abnormal queen 
behavior, such as egg laying in a poor pattern (carbaryl) 

  Queenless hives (acephate, carbaryl, malathion, 
methamidophos)  

 Poor queen development in colonies used to produce queens, 
with adult worker bees unaffected (coumaphos 



Avoiding Pesticide Exposure 

    Try to choose apiary locations away from pesticide use 

Hives sometimes can be covered for short periods when 

applications are expected: mosquito abatement, 

agricultural fields, orchards, etc. 

Encourage necessary applications be made when pollen 

and pollen-collecting bees are not going to be 

contaminated 

Best advice we can share! 



Exposure of bees to pesticides 

Bees are exposed to pesticides via a number of routes and the 

relative importance of each depends on the life stage of the 

insect and the mode of application of the pesticide. 

 Adults may be exposed directly to pesticides through direct 

overspray or flying through spray drift, by consumption of 

pollen and nectar (which may contain directly over-sprayed or 

systemic residues), by contact with treated surfaces (such as 

resting on recently treated leaves or flowers), by contact with 

dusts generated during drilling of treated seeds, or by exposure 

to guttation fluid potentially as a source of water or as dried 

residues on the surface of leaves 

 The exposure of larvae is primarily via processed pollen and 

nectar in brood food. 



Exposure of bees to pesticides Cont… 
 The exposure of bees to pesticides in pollen depends on both the 

residues present and the amounts of pollen collected by the bees. 

The amount of pollen collected by a colony per day is highly variable 

and depends on pollen availability, crop species and the needs of 

the colony. 

 Flower morphology is an important factor in the pesticide content of 

nectar: flowers in which the nectar is deeper, such as clover, were 
less contaminated than shallower flowers such as cabbage and 

nectar yield/flower was less important in determining pesticide 

content. 

 Types of pesticides 

 Number of the spray 

 Timing of the spray 

 Doses of the pesticides 



How you can help protect 

our bees 

 Avoid applying any pesticides, including insecticides and 

fungicides, during bloom on ornamental plants that attract 

bees, like heather, lavender, linden, rhododendron and rose. 

Bees and other insects may be harmed if they consume nectar 

or pollen containing pesticides. 

   Apply pesticides only after flower petals have fallen, when 

ornamental plants are less attractive to bees. This will reduce 

the risk to bees coming in contact with pesticides.  

  If you must spray ornamental plants that are in bloom, it  

recommend you choose a pesticide that is less toxic to bees.  



How you can help protect 

our bees Cont.. 

 Follow any specific requirements to protect bees on the 

pesticide label. 

 Read the label to see if the pesticide contains a neonicotinoid 

insecticide with these ingredients:  

 • Clothianidin 

  • Dinotefuran 

  • Imidacloprid 

  • Thiamethoxam  

Insecticides containing these ingredients should only be used 

after flower petals have fallen, because they may be highly 

toxic to bees for several days after application. 



How you can help protect our bees Cont.. 

 Avoid applying these neonicotinoid insecticides by soil drench or tree 

injection methods to plants known to attract bees. These methods may 

contaminate nectar and pollen for up to several years after the insecticide is 

applied. 

 If you must use soil drench or tree injection to apply these neonicotinoid 

insecticides, do it after flower petals have fallen and use the lowest possible 

effective dosage to help reduce the risk to bees. Also, try to select an 

insecticide that offers the shortest persistence in ornamental plants while still 

controlling the pest.  

 Apply insecticides in late evening, night or early morning while bees are not 

foraging (generally between 8 p.m. and 8 a.m.) Evening applications are less 

hazardous to bees than early morning applications. Warm days and nights 

can extend the foraging period; therefore applications may be necessary later 

in the evening or earlier in the morning under unusually warm conditions.   

 When buying ornamental plants that are known to attract bees, try to buy 

plants not treated with insecticides containing any of the 4 ingredients listed 

above. 



How you can help protect our 
bees Cont.. 

 Practice Integrated Pest Management  

 Develop and maintain shared communication with 
beekeepers to help protect honeybees 

       Communication and cooperation among growers, custom 
operators and beekeepers on the timing of planting treated 
seed and the location of hives can help reduce the risk of bee 
incidents. This communication will enable growers to know 
which fields have hives located close by and provide 
advanced notice to beekeepers of planting intentions, 
allowing beekeepers to ensure hives are located strategically, 
take actions to temporarily protect or relocate hives where 
feasible, and ensure clean water sources are provided. 

 Beekeepers should inform growers of hive locations. 

 Growers should inform beekeepers of timing of planting 
treated seed and pesticide applications. 

 



How you can help 

protect our bees Cont.. 

 Avoid generating dust when handling and loading treated 
seed 

 Handle bags with care during transport, loading and 
unloading in order to reduce abrasion, dust generation and 
spillage. 

 Do not load or clean planting equipment near bee colonies, 
and avoid places where bees may be foraging such as 
flowering crops, trees or weeds. 

 When turning on the planter, avoid engaging the system 
where emitted dust may contact honey bee colonies or 
foraging pollinators. 

 



What the Farmer can Do 

 
 Use mechanical or cultural weed control when possible. 

Where grasshoppers are a problem in bee-sensitive areas, 

use baits. Baits do not pose a hazard to bees. 

When insect pests are perennial, use a preventative 

program of early season control where possible. Such a 

program is usually less dangerous to pollinating bees as 

well other beneficial insects. 

 Control weeds which bloom during the period when 

insect control is essential. 

 Learn about the beekeeper's problems with pesticide 

poisoning and negotiate terms which will satisfy the 

needs of both parties. 

 



What the Beekeeper Can Do 

 

 Establish a local beekeeper-farmer-applicator communication network prior to 

the spray season. 

 Do not leave unmarked colonies of bees next to fields which may be sprayed 

with pesticides. Post your name, address and phone number in large letters in 

each apiary so you can be contacted before pesticides are applied.  

 Choose apiary sites away from intensively sprayed areas. Establish holding 

yards for honey bees in safe areas so hives can be moved there and fed if 

necessary during periods when apiaries are at risk. 

 Learn about the farmer's pest control problems and programs and develop terms 

agreeable to both parties regarding procedures which will be followed before a 

pesticide is applied. 

 Be careful when controlling insect pests around beekeeping facilities or apiaries 

 If spraying is necessary and the bees are at risk, move the bees out of the 

treatment area. In some cases, for example when Furadan is used at high rates, 

there appears to be no safe option but to remove the bees prior to treatment. 

 



PREVENTIVES MEASURES 

Source: Sharma, 2005 



Tips for protecting bees when 

pesticide use is necessary:  

 Do not apply pesticides when bees are likely to 

be flying. 

  Bees generally are inactive from one hour after 

sunset to two hours before sunrise or when the 

temperature is below 55 F. 

  Early evening application is best so pesticides 

can dry during the night.  

 To minimize drift, do not apply pesticides on a 

windy day. 



Toxicity of Insecticides to honey bees 

S.N. Insecticides length of residual toxic effect 

in hours or days  

1 Ambush (permethrin) 1 - 2 days 

2 Cygon (dimethoate) 3 days 

3 Cymbush (cypermethrin) >3 days 

4 Decis EC (deltamethrin) 1 day 

5 Furadan F (carbofuran) 7 - 10 days 

6 Guthion (azinphos-methyl) 2.5 days 

7 Lorsban (chlorpyrifos) 4 - 6 days 

8 Malathion ULV (225 mL/acre or more) 5.5 days 

9 Monitor (methamidophos) 1 day 

10 Orthene (acephate) > 3 days 

11 Pounce (permethrin) 1 - 2 days 

12 Sevin WP (carbaryl) 3 - 7 days 

13 Sevin XLR (carbaryl) (more than 1.4 L/ac) > 1 day 

Do not apply on blooming crops or weeds. 



Toxicity of Insecticides to honey bees 

S.N. Insecticides length of residual toxic 

effect in hours   

1 Malathion EC 2 - 6 hours 

2 Thiodan (endosulfan) (more than 0.6 L/ac) 8 hours 

3 Sevin XLR (carbaryl) 1.4 L/ac or less 
(not 1:19 dilution) 

8 hours 

Do not apply on blooming crops or weeds. 

S.N.                  Insecticides length of residual toxic 

effect in hours   

1 Dylox (trichlorfon) 3-6 hours 

2 Lannate LS (methomyl) 2 hours 

3 Malathion ULV (85 mL/ac or less) 3 hours 

4 Oil sprays (superior type) < 3 hours 

5 Thiodan (endosulfan)(0.6 L/ac or less) 2- 3 hours 

6 Dylox (trichlorfon) 3-6 hours 

Apply only during late evening, night, or early morning. 



Residual toxicity and possible application time 

S.N. Residual Toxicity (RT) 
Application  

Application time 

1 Time Greater than 8 hours 

– extended residual 

toxicity (ERT)  

 

 

• Do not apply when hives are in area  

• Ask beekeeper to relocate bees (may 

not be always feasible) 

•  Allow sufficient time between 

application and arrival of bees 

2 4 to 8 hours residual 

toxicity  

Late evening or night (after bees cease 

foraging) until midnight  

3 Less than 4 hours residual 

toxicity  

Late evening or night (after bees cease 

foraging) to first light  

4 No residual toxicity  • Late evening or night (after bees 

cease foraging) to early morning 

(before bees begin foraging)  

• Depends on weather 

•  Depends on daily bee foraging 
pattern for each crop 



Pesticide formulations 

S.N. Pesticide 

formulation  

Bee exposure Special precautions 

1 Microencapsulated, 

dust, wettable 

powder, flowable 

  

Particles similar in size to 

pollen, stick to bee hairs, and 

can be taken to hive and fed 

to brood  

Avoid weather conditions that increase 

drift of dust 

2 Emulsifiable 

concentrate  

 

Direct spray and residues  Ultralow volume (ULV) formulations may 

be more hazardous than other liquid 

formulations. 

3 Solution, soluble 

powder 

Direct spray and residues ULV formulations may be more hazardous 

than other liquid formulations.  

4 Seed coatings Applied directly to seed. 

Ideally, bee exposure not 

expected 

Can transfer to talc during planting and 

drift onto blooming crops, weeds, or 

adjacent habitat. 

5 Granular Applied to soil, honey bees 

do not pick up 

Avoid applying near known nesting beds of 

ground nesting bees, such as the alkali bee. 

6 Systemic (soil, 

injection, or foliar 

applications) 

Some systemic insecticides 

may translocate to nectar, 

pollen, and guttation 

droplets, and can be ingested 

by bees. 

Whether field concentrations are high 

enough to adversely affect bee colonies is a 

subject of research. 



Caution 

  Abnormal weather conditions can drastically modify the 
bee poisoning hazard. 

  If temperatures are unusually low following treatment, 
residues on the crop may remain toxic to bees for up to 20 
times as long as during warm weather.  

 Conversely, if abnormally high temperatures occur during 
late evening or early morning, bees may actively forage on 
the treated crop later in the evening and earlier in the 
morning.  
 

 
Fungicides 

 

Fungicides are generally considered safe to bees and do not pose a 

hazard.  
 



Conclusion and Recommendations 

 

 Only selective pesticides should be used which are effective 

in controlling the target species but are less or non-toxic to the 

honeybees as well as, other useful flora and fauna. 

 Use of pesticides should be need-based keeping in view the 

economic injury level (EIL) of the pest. 

 Right from sowing or planting to the crop harvest, continuous 

vigil is to be maintained and wherever physical, mechanical, 

cultural and biological means of management measures (IPM) 

should be followed so that use of pesticides may be 

minimized   

 As far as possible, use of dust formulation should be 

discouraged and formulations like EC, WP and granular ones 

should be used. However, application of granule should be in 

soil so that chances of their picking up in place of pollen may 

be less. 



Conclusion and Recommendations Cont.… 

 Unless great necessity is felt, large-scale application at a time 

should not be resorted, which may destroy large number of bees. 

 It will be better if pest can be managed before or after the bloom. 

 Use of natural pesticides as well as augmentation and conservation 

of natural enemies of pests should be encouraged. 

 Effective repellent may be mixed with the pesticides to repel 

honeybees and minimize losses. 

 Proper dosage along with suitable appliances should be used. 

 Nepalese farmers are mostly illiterate and don't have knowledge 

about toxicity and residual effects of pesticides so it is most 

necessary to educate them about safe use of pesticides.  

  Communication and cooperation among growers, custom 

operators and beekeepers is needed. 

  




