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Background on Neonicotinoids

 Category of insecticide commonly used across North America. Imidacloprid
» Specificity to receptor sites on insects makes them less toxic to mammals; NO
however, increasing concerns over potential adverse affects on wildlife '>|/ 2
N N
. . : | NH
* The 3 most commonly used neonicotinoids (neonics) in the US include: cl N7 L
imidacloprid, clothianidin, and thiamethoxam.
* Used on 98% of corn, soybean, wheat, cotton, and sorghum
in North America j\ N,NDQ
. . . .fc“'\.
* Applied through seed treatments, in foliar sprays, granularly / HoN NH,
to pastures, and injected into trees. 7-Imidazolidone Nitroguanidine

6-chloronicotinic acid A.K.A.
6-Chloropyridine-3-carboxylic acid

@)
e Also used in common household products like flea and tick
N OH
collars for pets |
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Why this study?

* Mammals and avian species are being exposed to
neonics in their environment

* Roy et al. (2020) documented 16 species of birds and 14
species of mammals eating neonic-treated seeds at spills

e Berhiem et al. conducted a study out of South
Dakota in 2019 assessing the effects of neonics on
captive deer.

* Documented behavioral changes, decrease in
reproductive organ size, and decreased fawn survival.

* Average level for reduced fawn survival was reported at
0.33 ng/g.

* Free-ranging North Dakota deer were tested and found
neonic levels 3.5 times higher in the spleen than the
captive deer in their study.




Neonic Pilot Project, Fall 2019

e QObjectives:

* Assess feasibility of utilizing hunters to
obtain biological samples and metadata

* Estimate exposure of neonics in deer across
different regions of MN

* Determine if high level exposure (>0.33
ng/g) is occurring and provide a basis for
future study on fawn survival and

recruitment.




Neonicotinoid Exposure by DPA YY) oerammMentor
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* 799 spleens samples collected o ) o ‘ . e
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* 61% of spleen samples contained neonics 3 ? 7 . Y
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* Mean concentration of 0.36 ng/g (range from 0 to 6.0 ng/g) \ 2 o 8 - \
2 1 14, ! )\ S
1 : : , 5 . T 4 ‘. Legend
* Exposure was classified into 4 categories: High (20.33 ng/g), Medium £ 1 - . G —~ Detoction Rate ,X
0.165-0.329n , Low (0.001-0.164 n and Zero (0.0 n | & 1 54 on N
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+ 29% had concentrations in the High category; high enough to | - B B g . 0-10%
potentially affect fawn survival / ‘ 1562 13 ] 21-30%
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* Mass spectrometry results of a subset of samples (n=57) confirmed g 8 0 6 B F % —
presence metabolites indicative of multiple parent compounds that . 16 R
likely get metabolized prior to accumulation in spleen 0 B 42/ 1001 25 0 . | IR 51-60%
e g 1111 I 61-70%
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Study Continuation, Fall 2021

Fall 2021 Sampling

. Targeted sampling in 12 Deer Permits Areas (DPAs) in 3 ecoregions,
pairing high/low DPAs from 2019 data
. Goal to solicit 4,800 hunters and collect 2,400 spleens

Neonicotinoid Sample Areas
by MN Deer Hunters

. Recruited only 1,770 hunters; 27% success rate

e 496 spleen samples were collected
ELISA results suggested 94% exposure to neonics (64% > 0.33 ng/g)

Mass spectrometry results improved relationship to ELISA results (R? = 0.88)

Conclusion: Deer exposure to neonics may be ubiquitous across all

ecoregions

Sample Areas

Deer Permit Areas

Future research is aimed at improved understanding of seasonal
exposure rates, determining best tissues for detections of neonics

(including ante-mortem options), and ultimately a fawn survival

study




Earlier Work on Neonic Exposure in Prairie-
chickens and Other Wildlife During 2016-2017
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Spring fecal
concentrations from leks

Spring Detections:

80% prairie-chickens
93% sharp-tailed grouse

QO Prairie-chicken IMI
@ Prairie-chicken CLC

@ Sharptail IMI
O Sharptail CLO

Fall liver concentrations
in hunter-harvested birds

Fall Detections:
76% prairie-chickens
90% sharp-tailed grouse

y O Prairie-chicken IMI
@ Prairie-chicken CLO

@ Sharptail IMI
© Sharptail CLO




Next Steps for Prairie-Chicken Research

Possible exposure sources include water, soil, invertebrates, treated seeds, plants exposed to neonics
through spray, dust, or grown from treated seed, etc.

Exposure risk may extend beyond sites of application

High exposure may or may not result in population level effects = Need to link exposure to
reproduction & survival to determine population impact, if any

Ephemeral detection (no bioaccumulation) means that some individuals may test negative that were
exposed

Individuals might be exposed multiple times and repeated exposures could be more impactful than a
single exposure

Compare:

 Survival and reproductive success of birds with multiple detections during the spring/summer to birds with one or no
detections of neonics (i.e., non-invasively sample birds more than once per season)

 Survival and reproductive success of birds with very high detected concentrations to birds with low or no detected
concentrations during different phases of reproduction (e.g., egg laying, incubation, brood-rearing)



Questions?
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