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Importance of Pollinators
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Importance of Pollinators: Ecological Keystone

More than 85 percent of flowering 
plants require an animal, mostly 
insects, to move pollen.

Ollerton, Winfree, and Tarrant. 2011. How many flowering plants are pollinated by animals? Oikos. 120:321-326.



Pollinators provide an ecosystem service that 
enables plants to produce fruits and seeds.

• 35% of crop production, worldwide

• Over $18 to $27 billion value of crops in 
U.S. ($217 billion worldwide)

• Many of our vitamins and minerals are 
from insect-pollinated plants

• One in three mouthfuls of food and drink 
we consume

Importance of Pollinators: Human Nutrition
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Morse RA, Calderone NW. 2000. The value of honey bees as pollinators of U.S. crops in 2000. Bee Culture 128: 1–15.

Klein et al. 2007.   Importance of pollinators in changing landscapes for world crops.  Proc. R. Soc. B 274: 303-313.

Eilers et al. 2011. Contribution of pollinator-mediated crops to nutrients in the human food supply. PLoS One  6 6): e21363.



Importance of Pollinators: Economics

Illinois crops dependent on bees are 
valuable contributors to the 
state’s economy.

Examples:
Pumpkins
Cantaloupe
Apples
Watermelon
Cucumbers
Tomatoes
Berries

Some varieties of soybeans may also 
benefit from bees
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Honey Bees: Managed for Pollination

Most large-scale crop pollination is done by 
the managed European honey bee.
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Native Bees Are Also Critical Crop Pollinators
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Native Bees are Critical Pollinators

Native bees are very efficient 
pollinators:

• Active in cool weather, earlier 
and later in the day than honey 
bees

• Collect both pollen and nectar

• Buzz pollinate



Crop Pollination vs. Pest Management

Fewer honey bees available

• Important to diversify pollinators 
for agricultural production

• Important to strengthen 
pesticide protection for all bees

Photo: Bob Hammond, CSU Coop Ext
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What are neonicotinoids?
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Neonicotinoid Insecticides: 
• Widely used on a variety of 

crops
• Systemic mode of action
• Protect plants against 

sucking, chewing insects 
(aphids, beetles, etc)

• Applied as sprays, soil 
treatments, trunk injections, 
or seed coatings

• Can be persistent over time 
in plants and soil

• Less toxic to mammals than 
some other insecticides



Neonicotinoid Trademark names Registered use
Acetamiprid Assail

Tristar
Foliar spray for fruits and 
vegetables

Clothianidin Arena
Clutch
Poncho

Seed coating, foliar spray, 
soil drench, trunk injection

Dinotefuran Venom
Scorpion

Foliar spray or soil drench to 
vegetables

Imidacloprid Admire
Gaucho
Provado
Sepresto, many more

Seed coating, foliar spray, 
soil drench, trunk injection to 
wide range of field, tree crops

Thiacloprid Calypso Foliar spray to tree fruits
Thiamethoxam Actara

Adage
Crusier
Platinum

Seed coating, foliar spray, 
soil drench, injection to wide 
range of field, tree crops

Neonicotinoid Products for Agriculture
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M = Moderately toxic to bees H = Highly toxic to bees 



Photo: Nancy Adamson

Effects of Neonicotinoids on Bees
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Effects on Honey Bees

Acute lethal toxicity: One dose of ~142+ppb

Chronic lethal toxicity: Multiple doses of 20+ ppb

Sublethal effects: Impaired memory, activity, 
foraging, ability to return to 
the hive, increased 
susceptibility to pathogens

Henry et al. 2012. A Common Pesticide Decreases Foraging Success and Survival in 
Honey Bees. Science Vol. 336 no. 6079 pp. 348-350 
Alaux et al. 2010. Interactions between Nosema microspores and a neonicotinoid 
weaken honeybees. Environmental Microbiology 12:774-782.
For others see Hopwood et al 2012 Are Neonicotinoids Killing Bees?



Effects on Bumble Bees
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Acute lethal toxicity: Unknown

Chronic lethal toxicity: Multiple doses of 40+ 
ppb

Sublethal effects: Impaired foraging, 
reduced colony growth 
rate, produce fewer 
queens (can reduce 
overall population)

Whitehorn et al. 2012. Neonicotinoid pesticide reduces  bumble bee colony growth and 
queen production. Science Vol. 336 no. 6079 pp. 351-352. 
Gill et al. 2012 Combined pesticide exposure severely affects individual-and colony-level 
traitis in bees. Nature. 
For others see Hopwood et al 2012 Are Neonicotinoids Killing Bees?
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Effects on Solitary Bees

Acute lethal toxicity: Unknown

Chronic lethal toxicity: Unknown

Sublethal effects: Unknown

•Likely to respond differently than 
honey bees or bumble bees

•Populations are much less resilient 
to the loss of individuals



Systemic insecticide
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What level of 
exposure is 
harmful to bees?



Abraded dust or talc from drilling 
seed-treated corn is highly 
concentrated and can kill bees 
that fly through it, or that forage 
on flowers on which dust lands

Krupke et al. 2012. Multiple Routes of Pesticide Exposure for Honey Bees Living Near 
Agricultural Fields. PLoS ONE 7(1): e29268 Photos: Randy Oliver, Syngenta

Exposure: Seed dust and talc
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Exposure: Pollen and nectar

Exposure through pollen and 
nectar via seed treatments:

Residues are typically less than 
20 ppb, on average between 1-5 
ppb

•Below acute lethal level 
•Below chronic lethal level
•Within sublethal range

Krupke et al. 2012. Multiple Routes of Pesticide Exposure for Honey Bees Living Near 
Agricultural Fields. PLoS ONE 7(1): e29268



Exposure: Pollen and nectar

Exposure through pollen and 
nectar via soil drench or 
chemigation:

Residue levels are higher when 
plants treated at or just before 
flowering. Up to 120 ppb found 
in pollen, 18 ppb in nectar

•Below acute lethal level
•Below and above chronic 
lethal level
•Within sublethal range

Photo: Nancy Adamson

Dively and Kamel . 2012. Insecticide residues in pollen and nectar of a 
cucurbit crop and their potential exposure to pollinators. J Agric Food Chem. 
60(18):4449-56
Stoner and Eitzer. 2012. Movement of Soil-Applied Imidacloprid and 
Thiamethoxam into Nectar and Pollen of Squash (Cucurbita pepo). PLoS
ONE 7(6): e39114. 



Exposure: Pollen and nectar

Exposure through pollen and 
nectar via foliar spray:

Residue levels are higher when 
plants treated at or just before 
flowering

•Below acute lethal level
•Below and above chronic 
lethal level
•Within sublethal range

Photo: Rachel Winfree

Dively and Kamel . 2012. Insecticide residues in pollen and nectar of a 
cucurbit crop and their potential exposure to pollinators. J Agric Food Chem. 
60(18):4449-56
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Balancing pollination and pest control



If your land is near corn fields…
• Register honey bee hives, 

commercial land, or sensitive areas 
at Driftwatch.org

• Report all bee kills to IL Dept of Ag 
and to EPA (beekill@epa.gov)

If you are planting corn fields…
• Use recommended rates of talc
• Minimize off-site movement of 

dust—plant on calm days, vent 
dust downwards

• Use untreated seed

Reducing Risk to Bees from Neonicotinoids
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Annual plants:

•Avoid application before or 
during bloom if possible

•Use less toxic 
neonicotinoids: acetamiprid 
or thiacloprid

•Avoid treating plants with 
continuous blooms

•If you must treat, 
applications at planting had 
lower residue levels

•Treatment of non-
blooming crops pose little 
threat to bees

Reducing Risk to Bees from Neonicotinoids
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Perennial crops:

• Avoid repeated use on 
pollination-dependent 
varieties

• Avoid trunk injections, 
which may result in 
residues that are more 
concentrated and long-
lasting, and thus more 
harmful to bees

Reducing Risk to Bees from Neonicotinoids



• Also used on ornamental 
plants, and lawns

• Level of application is much 
greater than on crops (up to 
120x), which increases the risk 
to pollinators

• Avoid use on pollinator-visited 
plants in yards, parks (e.g. 
maple trees, linden trees, roses, 
sedum, etc) 

• Check with your nursery to 
make sure perennial plants you 
purchase have not been treated 
with neonicotinoids  

Photo: Matthew Shepherd

Neonicotinoids for Ornamental plants



Bee-Friendly Farming: IPM

Integrated Pest Management : 

Use a combination of approaches 
to manage pests in an 
environmentally sensitive way

• Establish economic thresholds

• Scout crops before spraying

• Use disease and insect models 
to help predict outbreak and 
infection period – key for timing 
of less toxic pesticides

• Start with the least toxic control 
option, and use a diversity of 
options

• NRCS 595: Integrated Pest 
Management

Photo: Matthew Shepherd



http://www.xerces.org/pesticides

Neonicotinoid Report
• Outlines threats to honey bees, 
bumble bees, and solitary bees

• Provides recommendations to 
land owners/managers on how to 
better protect bees

• Provides recommendations to 
regulations to assess be safety of 
systemic products

Further Information: Xerces Report



Further Information: Publications

“Attracting Native Pollinators belongs 
on the bookshelf of everyone who 
values the future of the natural world.”
- Douglas W. Tallamy, researcher and author of 

Bringing Nature Home

“Precise, elegant and thoughtful, the 
recommendations offered by the 
Xerces Society will become essential 
to advancing a healthy and diverse 
food production system.”
- Gary Nabhan, author of The Forgotten Pollinators

and Renewing America’s Food Traditions

www.xerces.org/store



Further Information: Resource Center

Pollinator Conservation 
Resource Center

Region-specific Information from 
Xerces, Cooperative Extension, 
USDA-NRCS, NGO, and other 
sources, including:

• Regional plant Lists
• National plant lists
• Conservation Guides
• Nest construction guides
• Links to identification guides
• Pesticide Guidelines
• Native Plant Nursery Directory

www.xerces.org/pollinator-
resource-center



Thank You Conference Participants
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jennifer@xerces.org
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Colony Collapse Disorder: Adult bees 
are suddenly gone or reduced to small 
cluster without dead bees

Specific suite of symptoms:

• Over a few weeks, or a few days 

• Brood, pollen and honey present

• Little evidence of robbing, or wax moth 
or small hive beetle attack initially

Honey Bees: Colony Collapse Disorder
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Honey Bees: Colony Collapse Disorder

vanEngelsdorp, D., R. Underwood, D. Caron, J. Hayes Jr.  2007.An Estimate of Managed Colony Losses in the Winter of 
2006 - 2007: A Report Commissioned by the Apiary Inspectors of America. Am. Bee Journal147, 599-603.

Causes still unknown, but 
multiple factors are likely 
involved:

• Disease/pathogen?
• Israeli Acute Paralysis Virus
• Deformed wing virus
• Nosema

• Parasites?
• Varroa mites

•Poor diet?
• Weakens immune systems

• Insecticides?
• Imidacloprid makes bees 
more susceptible to 
Nosema



Media conflation

Just because neonicotinoids are 
not directly to blame for CCD 
does not mean that they are not a 
risk to bees

By constantly linking 
neonicotinoids to CCD (this 
image is an example), many 
media outlets have conflated the 
science and the issues are 
misrepresented to the public



Not all colony losses are because of CCD

Some are due to insecticides, disease, 
parasites, etc.

Photo: USDA-ARS/Scott Bauer

Colony Collapse Disorder


