INtro



T

e

e
.




Earth Circumference
25,000 mi.

WI Stream Leng
42,000 mi.




Risks Neonicotinoid Inseaicides

»
Pose to the Environment a
E

Mike Miller

Stream and River I\/IomtormgSuym,twﬁ_ = ’
Wlsconsm Department of Natural Resourc: S

—
R i -
BES - o =
e B
- —



i s Tl




- —
e
= - o .V "
-
-
i=s

- = .ﬂ$ - -, = = - = eawens g —;T- e
V VI " A —
n B ———

-“—‘ -

« Problem of Insect Populatlon Declines
. Neonic Uses and Risks . -
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Significant crop production is lost each
year to pests and plant pathogens.

Pesticides can reduce vield losses, but
Improper uses often do not improve
crop yields and can result in severe and
unnecessary environmental damage.



Overview:
- What's the problem?’
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Insect Population Trends
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Why The Declne?

\;l.', « Annual Neonicotinoid Use in the U..
*Lietal. 2020
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WHY!? Because of.

« HABITAT LOSS,

« CLIMATE CHANGE,

« OVERUSEDF INSECTICIDES.



What good are insects?

* Primary consumers and food for others
 Pollinators

 Population control agents
e Janitorsbhreakdown and disperse dead plant and animal tis:

e Amend SOi{pathways for water, move minerals up, nutrientstorigs down)
 The list goes on...



Neonics Overview:

. What are they?
. Uses

. Risks



Neonicotinoids

Neo = "new’
Nicotinoids = “nicotine — like”



nicotine compounds produced by plants (e.g. =

Neonicotinoid insecticides: synthetic versions @
tobacco, tomat es) to kill insect pests:
gl B ¥ T

1 phids feedings
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Neurotoxl NSdisrupt nervous system co_mication

to and from brain, nerves, muscles, and organs

e More toxic to insects than vertebrates

* Toxic to most types of insects not | ests

* |Increasing numbers

of studies shc




Neonicotinoids are the most widely use
Insecticides in WI, U.S., and globally.
Primary Applications

 Sed dressing (~ 90% of use in Midwest)

* Foliar sprays

* Granulated

* Root drenches
* Baits

* Topical

500+ different products containing neonics labefed use in Wisconsin



Darker Coloration = Greater Use
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U S EPA 1972 Federal
Insecticide, Fungicide, and
Rodenticide Act (FIFRA)

_—

e 2014 Treated Articles Clause:
pesticides applied to articles, e.g.
crop seeds, have less regulatory—
oversight. \
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143 different seed treatment prod

40 dlfferent unlque active ingredie

35% of corn gr@Weré couldn t name
treatment pr@duct-s on therr seeés
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JUS®ebsite

98525247 #130
eonic treated corn!
0Gday, 104day, 108day | hybrid corn, standard linap wit

n-treated, order at any time.

[Y7-1152 sells for Summit Seeds in Plymouth, WI
)eonic, corn has a non-neonic treatment. Cooper,




o Water |
« Mobile in environment
 Long-lived in soll (up to 7 years)
« >90% washes off crop seeds amut
taken up by the crop plants®

Goulson 2013



Overview:

Environmental Risk
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A sugar granule S welght neonics,
nugh to Kkill 125,000 honeybees




2, Sugar packet: ~-34 grams

e 3 grams of neonicsnough to Kill
600,000,000 honeybees

 Number of tons oheonics applied
annually in Wisconsin?



Insect Diversity

Cornfield: 106 species*®
Tallgrass Prairie: 1100 species™™

|

*Lundgren and Fergen. 2014
** U of MN, LTER




e 1.2 million animal speciés;

catalogued. -

o . S
e 1.0 million are Iinsects.






“It's a common misconception that
vertebrates are the movers and
shakers of the natural world. In most
ecosystems, invertebrates are by far
the most dominant animals
sometimes comprising more than
90% of the animal biomass.”

E. O. Wilson

Net-Spinning Caddisfly
Family: Hydropsychidae






Hexagenia Mayfly Emergence



The Perfect Storm:

Doppler Radar, 9 11 PM time loop, Upper Mississippi River (MN, V

Stepanian et al. 2020
20 Billion mayflies / emergence
100 tons of insects / emergence

3 trillion calories
25 million birds fed; hatch - fledge

52% decline 2012 - 2019




Food for:
Fish
Frogs
Birds

Bats

Snakes
Turtles

Spiders
Other Insects
Mammals




Colony
Collapse

* 5 billionth of a gram
of neonics per
iIndividual bee












Then: Now:
Rotting Minty —
Insect stew Fresh!



UW LaCross2023 StudyFathead Minnow Larvae)

 EXxposure to neoniagsulted in 10% Mortality
« Hatchlings less active to escape predators




Seed treatments containing neonicotinoids and fonigs
reduce aguatic insect richness and abundance invesiern
USA-managed floodplain wetlands*

~Kuechleet al. 2022



Birds are Disappearing in North America*

 About ¥ less birds today then in 1970
e 3 billion individuals

*K. Rosenberg et al. 2019



Neonic Effects on Whitetail Deer

 Abnormalities seen in Montana whitetails
« Captive deer in South Dakota dosed
Findings:

Lower body weight
Lower organ weight
Lower thyroid function
Lower fawn survival
Jawbone deformities

gk owbd =

Minnesota Study
Higher neonicotinoid
concentrations in wild

harvested deer than SD
study.

*Berheimet al. 201¢



Benefits of Neonic Use to Grain Producers

Comparisons ofrop yieldswhen using neonitreated versus untreated seeds
4%

13%
331 Field Trials
8304, 15 States, 2 Provinces
Corn
2%
18%
347 Field Trials:
31% 22 States, 2 Provinces
Soybeans

* Cornell Univ., Grout et al. 202



Neonicotinoid seed treatments of soybeans provide
negligible benefits to US Farmers Mourtzinis et al. 2019

University of Wisconsin
Purdue University

Penn. State University
University of Nebraska
University of Kentucky
Michigan State

Virginian Tech

lowa State

University of Minnesota
The Ohio State University
University of lllinois

North Carolina State University .

University of Arkansas

“In general terms, these small yield benefits
call into question the economic return on
Investment of prophylactic applications of
neonicotinoid seed treatments (NST).”

“The lack of consistent yield benefits
attributable to NST, coupled with mounting
reports of potential environmental risks,
highlight that the current default approach of
prophylactic applications of NST in soybeans
In the US should be revaluated.”






Loss of Natural Predato



Wisconsin corn and soybeal
producers spend between
$20,000,000 and $60,000,0
on seedapplied neonics eac
year



EVER GROWING MARKET SHARE

The pesticide divisions’ revenues of the four |&tggmpanies

Annual Revenues Their Market Share

Syngenta Bayer
$6.2 Billion  $6.0 Billion

1994 2009 2018

PESTICIDE ATLAS 2



Overview:

eOccurrence In Wisconsin Streams and Rivers



2022 Statewide Random Survey:100 Stream and River Sites

 Watershed dominant land use:

Site clustering because few watersheds in WI have
high percentages of vegetable cropping or urban

Q green space




Stream and River
Survey Findings

135 different pesticides detected statewide
Herbicides, Insecticides, fungicides

9— 91 compounds detected per site
Average of 28 compounds per site
Neonics detected at 62% of sites



Estimate*: 10,080 mi. of WI Streams and Rivers
Impacted by Neonics = 111 Sugar Rivers

* Miller, 2024



Aldicarb
sulfoxide

Delta— BHC
Bifenthrin

25 different pesticides
detected IinSylvester Creek

andJuda Banch, Green Co.
2022

Clothianidin
Dinotefuran
Imidacloprid
Thiamethoxam

Transflutrin

Neonicotinoids

Other:

Insecticides



Green County Average Well Depth 140 Feet

1] 0

Most municipal wells: 206-
~ 800 ft deep

Green County wells: 140 ft deep




800,000 Private Wells in WI

40% (of 380 tested) had
detectable concentrations of
pesticides*

Y, of compounds detected
not regulated in groundwater
by State or Federal
government*

15% of Green Co. wells
with nitrates above
health standards*

DATCP 2024



Review of Neonicotinoid Insecticides:

* Neonics most widely used insecticides

* Widespread prophylactic use
 Accumulate in soil, mobilize in water

e Acute and chronic concentrations in WI streams audrs









Thanks for your attention!

Michaela.miller@wisconsin.gov
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