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Measuring Pesticides in Pollen

e Baseline survey: pollen from honey bee
hives under normal circumstances in CT.
We are not studying Colony Collapse
Disorder — we don’t have any confirmed
cases InCT

« Our Initial focus was on neonicotinoid
Insecticides: imidacloprid and others

 Many other pesticides were also
measured.



Honey Bees as Biomonitors

Arsenic Concentrations in Bees

*Bee Alert, associated with the
University of Montana, has
worked with the U.S. EPA on
technigues for using honey bees
to monitor hazardous waste sites.

*University of Bologna has also
used honey bees for monitoring
radionuclides and heavy metals
as well as pesticides for 20 years.
Some projects test the bee
bodies (dead or alive) or honey,
rather than pollen.



Neonicotinoids

Use has expanded rapidly in the U.S.

Imidacloprid
to replace organophosphates

Systemic in plants — have potential to Clothianidin
travel to pollen and nectar

Vary in toxicity to bees Thiamethoxam

Pemo_nstrat_ed effects_ on behavi_or — Dinotefuran
iIncluding with low toxicity materials,

such as acetamiprid Acetamiprid
Toxicity of acetamiprid and thiocloprid

increased dramatically by synergists Thiocloprid

and certain fungicides




Controversy over imidacloprid

for more than a decade

 France, 1994 — 2001: Bee die-offs In
France attributed by beekeepers and
government scientists to seed treatments
of sunflowers and corn with imidacloprid.
Scientists identifed sublethal effects on
bee behavior at low levels (3-20 ppb).

* French government banned seed
treatment with imidacloprid in sunflower
(1999), and in corn (2004)
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French protest against imidacloprid. Beekeepersiman Paris.

Photo by Gilles Ratia, www.apiculture.com



Imidacloprid

* 247 registered products with imidacloprid
as an active ingredient in CT ;

e Used by

— homeowners (lawns, ornamental plants,
trees, pets, houses)

— pest control operators (termite control)

— farmers (a wide range of vegetable, fruit,
and grain crops — including many bee-
pollinated crops)

— landscapers and grounds managers (lawns,
trees, ornamentals)




Problems with neonicotinoid seed
treatments continue

« May 2008 — Germany bans seed
treatments with clothianidin, imidacloprid,
thiamethoxam.

e September 2008 — Italy bans seed
treatments with clothianidin, imidacloprid,
thiamethoxam, and fipronil (not a
neonicotinoid)

e Data from both countries show that
pesticides applied to seed blow off onto
surrounding vegetation, Kill bees.
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From Greatti, Universita di Undine, workshop in Rome, January 2008



Our Study

Collecting pollen from pollen trap
on honey bee hive



Analyzing it using a series of solvents and reagents
for extraction, and then liquid chromatography/mass
spectrometry (LC/MS)



Approximate Limits of
Quantification with These Methods

Imidacloprid: 0.1 part per billion (PPB)
Other Neonicotinoids: 0.5 — 2 PPB
Most other pesticides reported: 1 — 10 PPB

Pyrethroids: mostly in the parts per million
range.



Locations of hives - 2007

Orchard during apple and blueberry bloom

Roof of Entomology Building (urban in
high-end residential area)

Experimental Farm (mixed agricultural /
suburban)

On a small farm in residential area (mixed
agricultural / suburban)









Overall Data from 2007

37 pesticides detected overall

Pesticide classes:

— 15 Insecticides/Acaricides

— 11 Fungicides

— 10 Herbicides

— 1 Plant Growth Regulator

Mean detections per sample = 4.25

All samples had at least 1 pesticide
detected




Most Frequently Detected

Pesticides
Pesticide # detections Min Max Date,
(outof 101) | (ppb) (PPb) | Location of max

Coumaphos (A, |) 99 0.1] 19 |25Mmayfarm
Carbaryl (1) 66 0.1 227 |17 Julyfarm
Phosmet (I) 38 0.3 7.9 |17 July farm
Atrazine (H) 34 0.1 8.4 | 13 July farm
Imidacloprid (1) 30 0.1 70 13 July farm
Carbendazim (F) 18 0.3 4.0 | 28 Aug. city

A = acaricide, F = fungicide, H = herbicide, | = insecticide




Acaricides — used against Varroa mite

USDA-ARS Photos — Stephen Ausmus (L) Scott Bauer (R)



Pesticides Found at Highest Levels

Pesticide Maximum | # detections | Median | Date,

Level Level |Location of

(Ppb) (ppb) | maximum
Myclobutanil (F) 1460 2 /38 |22 May orchard
Boscalid (F) 848 7 1.2 |13 July farm
Carbaryl (1) 227 66 16 |17 July farm
Fenhexamid (F) 182 4 5?2 |1 June orchard
Imidacloprid (1) 70 30 0.7 |13 July farm

A = acaricide, F = fungicide, H = herbicide, | = insecticide




What Does It All Mean?

e Acaricides are routinely found in honey
bee hives. (Also found by Frazier et al.
2008, American Bee Journal).

 Imidacloprid at low levels except for one
spike in 2007.

e Other insecticides highly toxic to honey
bees are also found in pollen frequently or
at high levels: e.g. carbaryl



Next projects

* We will be collaborating with
entomologists from UMass and Maine to
measure neonicotinoids in pollen and
nectar in experimental plots of cucurbits,
cranberry, and blueberry where labeled
rates have been applied

* Brian Eitzer will be collaborating in a
nationwide study of bee health. He will
measure pesticide residues in pollen and
honey from 8 sentinel hives across the
U.S. and from bumble bees.




