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We know the fate of the 
world’s insects is 
inseparable from our own – 
from nutrient cycling, to 
pest control, to food webs, 
to pollination. 

Xerces Society for Invertebrate Conservation

We work on the ground, in 
community, in coalition, 
strategically adapting our 
strategies to real-world 
constraints.

We are meticulously 
evidence and 
science-based, while still 
believing that “we know 
enough to act now.” 
(Forister et al. 2019). 
Photo: Katie Lamke / Xerces
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Who are you?

● Name
● Where you are from
● What brought you 

to this talk?



5 of 328 million ac = 1.5% (usda survey 2021)



US: 
1 
billion 
lbs yr-1
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Pesticides: a wicked world problem



Outline

Case study: neonicotinoids, pollinator declines, and data gaps

Pesticide Data Modernization Act and how you can get 
involved

Connecticut contamination and policy

Power of data to drive neonic policy: Quebec, NY and VT
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Alarming insect declines: CCD

● 2006
● Workers not coming 

back to hive
● Mass bee deaths
● Twitching, 

disorientation
● 2025: 60% 

overwintering losses 
nationwide



Alarming insect declines: biodiversity

1Hallman et al. 2017; 2Zattara et al. 2021; 3Xerces Society; 4Edwards et al. 2025; 5Xerces & IUCN; 6Zarillo et al. 2025

Over 27 yrs, 76% decline in 
all flying insects in 
German nature preserves1

● 25% fewer wild bee 
species than 30 yrs ago2

● 20 year # declines:
○ 90% for monarchs3

○ 22% all butterflies4

● 28% bumble bees risk 
extinction5

● 32% native bees are in 
decline in CT6



Pollination of 
flowering 

plants and 
crops

Soil 
health

3
Pest 

control
2

6

Food for 
wildlife1

Plant 
seed 

dispersal

4

Photos: Kitty Bolte, Jack Fetters, Bryan E. Reynolds and USFWS.                              Infographic design: Lisa Korpos

Invertebrates 
are the heart 
of a healthy 
landscape

Many services

Inherent 
beauty

Water
filtratio

n

5
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Pesticides: Umbrella Term

• Herbicides
• Fungicides
• Insecticides
• Rodenticides
• Avicides

Photo: NRCS/Jeff Vanuga



Neonicotinoids: high risk

● Synthetic, systemic 
insecticide chemically similar 
to nicotine

● 1990’s less toxic alternative

Photo: www.dtnpf.com/, Pamela Smith

http://www.dtnpf.com/


Neonicotinoids: high risk

● Synthetic, systemic 
insecticide chemically similar 
to nicotine

● 1990’s less toxic alternative
● One of the most bee-toxic 

insecticides. Nitroguanidine 
neonic LD50s: 3.2-3.9 ng/bee

● Water soluble

● Persistent
Photo: www.dtnpf.com/, Pamela Smith
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Neonicotinoids: high risk

● Synthetic, systemic 
insecticide chemically similar 
to nicotine

● 1990’s less toxic alternative
● One of the most bee-toxic 

insecticides. Nitroguanidine 
neonic LD50s: 3.2-3.9 ng/bee

●

Photo: United Soybean Board

A single neonic-coated seed contains 
enough active ingredient to kill a 

songbird or more than 150,000 bees.



Where Are Neonicotinoids Used?
Most widely used insecticide in US & world

Pets

de Montaigu et al. 2025



Neonic use in USA:
Primarily in corn & soybean via seed treatments

Douglas & Tooker 2015 Env. Sci. & Tech; Hitaj et al. 2020

• 90-100% cornfields
• 50-80% soybean fields

https://www.usgs.gov/tools/estimated-annual-agricultural-pesticide-use

Corn

Soybean

Treated 
seed 
2004



DiBartolomeis et al. 2019

Modern environment more toxic to bees 
than in the past

Toxic Load for Pollinators

2004



Widespread contamination by seed 
treatments:
80-98% gets into the environment

● Residues in water: 
○ > 60% midwest rivers1

● Residues in soil2

● Residues in plants
○ leaf3

○ nectar4

○ Pollen4

● Dose mostly sublethal

1Xerces; 2Mogren & Lundgren 2016; 
3Olaya-Arenas et al. 2019; 4 Botias et al. 2015  



Grout et al. 2020

Exposure in and near corn 
predicted to impact
Physiology: 74% 
Behavior: 58%
Reproduction: 37%

Field studies on honey bees:
Seed treatments reduced colony growth 

Photo: JIM CONRAD, Wikimedia Commons

Population decline



Field studies on wild bees:
Seed treatment effects on wild bees

Data: Rundlof et al (2015) Photos: Emily May

70% fewer queens next to neonic 
treated seed fields

50% fewer wild bees 
around fields with neonic 

treated seeds

100% reduction in mason 
bee nests next to 

seed-treated canola fields

Fewer wild bees Fewer nests
40% fewer males & workers.
70% fewer queens next to 
neonic treated seed fields

Fewer bumbles

Workers/male
sNew 
queens



Big data - insect surveys + USGS data

Monarch butterfly 
(Danaus plexippus)

Butterflies in the Midwest 
2004

Van Deynze et al. PLOS One 2024
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Bigger data: insect surveys + USGS data
Continent-wide declines of wild bees in US 

Guzman et al. 2024 Nature Sustainability  





• Neonics are highly toxic to bees.
• Ubiquitous contamination of 

cropland and adjacent areas 
where treated seed it used

• A strong body of research, at 
multiple scales, corroborates 
neonics as driver of declines

Neonics harm pollinators:
Summary

Clytus ruricola, BugGuide.net

This is 
my sad 

face



Data Gaps - 
national pesticide 
use data
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Photo: United Soybean Board Flickr

Our government is not 
monitoring one of the 
most toxic, widely used 
insecticides

Sass et al. 2024 Frontiers in Toxicology



© The Xerces Society, Inc. All rights reserved.

Data Gaps: Pesticide Use

Millions of pounds of pesticide use not 
tracked or reported

• Seed treatments not tracked: >10% of 
ag insecticide use in the US

• Residential use not tracked: 60 million 
pounds, 25% of total insecticide use

• Total ⅓ of use data is unavailable

• Public data on ag pesticide use cut 
back
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Pesticide risk is often underestimated

Photo: Jennifer Prince

• Limited toxicity data for 
non-honeybee insects

• Screening for individual 
chemicals, not mixtures

• Real world impacts are 
more complex than our 
models

• The labels do not 
guarantee safe use



Summary - data gaps

• By not tracking treated seed, we lost a vital tool to 
monitor population changes through time as a result 
of pesticide use.

• We lack good risk assessment that accounts for 
exposure to multiple chemicals, over long periods, 
and non-honey bee pollinators.

• Despite these data gaps, we know enough to act now!
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Data driven neonic policy:
Quebec

• EU: neonic ban in 2013 in flowering 
crops, expansion in 2018 to outdoors

• 2016 study ⇒ NSTs not needed
• Wireworm was not a pest issue
• seed treatments increased yield in 

fewer than 5% of fields

• 2019 agronomic prescription required 
for corn and soy ⇒ IPM

• 2025 expanded prescription to all 
insecticide treatments
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Yields have Not 
Declined in 
Europe or Canada

Slides from testimony by Cornell’s 
Scott McArt  before the Vermont 
legislature



Data driven neonic 
policy:
NY

• 2020 Cornell report
• Summarized > 5000 paired field 

studies & confirmed:

• Sublethal risks that will cause 
population declines

• Little to no yield gains in field crops 

• 2024 Birds & Bees Act
• 2029 Restriction on neonic treated 

seed after research trials. Cornell University, Neonic Report 2020.



Data driven neonic policy:
VT

• 2015 Bill passed that started to 
track treated seed sales

• 2020 Data review revealed 
treated seed was largest source 
of neonic & total insecticide use

• 2024 Pollinator Protection Act
• Follows NY bill, seed treatment 

restricted in 2029 after field trials 
Photo: Audubon Vermont
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• We relied on data from New York, 
Quebec, Vermont and other neighbors. 

• We could not find usable data on 
pesticide use in CT.  DEEP does not test 
for pesticides. 

• DEEP does collect information on 
pesticide use but it is not searchable, 
unlike in neighboring states.

CPR Formed During the Fight to Restrict 
Neonicotinoids



A Breakthrough! The U.S. Geological Survey Tests 
Rivers for Pesticides Across the Country

Finds 56% of Connecticut Rivers Show Neonic 
Levels Harmful to Aquatic Life



Of 218 Pesticides Tested, 30 Show Up in the River 

2013-2022

The Norwalk River



UCONN Report

• CPR partners begin testing for neonics 
around golf courses

• Work with UCONN to compile USGS 
and CPR test results

• Incorporate CT DEEP surveys 
monitoring aquatic insects in the 
Norwalk River since 1989.



Neonics in CT Surface Waters:
Present at harmful levels in the Norwalk River which is 
tested by the US Geological Survey monthly

Presley et al 2025 UCONN

Chronic Aquatic Life Benchmark

Photo: Andy Holt & GlobalP @ Getty Images/iStockphoto

Norwalk Is Mostly Non-Ag Uses



Norwalk River Case Study  - Macroinvertebrates

CT DEEP Aquatic Insect Monitoring 
Results



USGS RESULTS
Ground Water



Human Health Impacts of Neonics

• Nicotine-like, they affect the 
neurological system

• Studies show harms to heart and brain 
development in prenatally exposed 
children, decreased sperm quality and 
quantity, decreased testosterone, 
altered insulin regulation, and changes 
in fat metabolism. 

 
• The CDC found neonics in 50% of the 

population with the highest 
concentrations found in children.

 

 



Legislative Progress Last Year!
Connecticut Bans Use of Neonics on Lawns and  

Golf Courses—350,000 Acres



What We Learned About Pesticide Use 
Reporting While Advocating for Neonic Policy
• Applicators submit information as an 

uploaded image of a hand-written form to 
DEEP’s eLicense portal. 

• The information isn’t searchable by 
chemical name. No summaries of use can 
be created. 

• There is no easy way for researchers, the 
public, policy makers or the agencies to 
use the information on the thousands of 
pages uploaded each year. 



Council on Environmental Quality
Pesticides in Connecticut Report (2025)
• Identifies major 
deficiencies in the way 
Connecticut collects and 
reports pesticide use data. 

• The report lists data gaps

• This year’s bill HB 5155 
was written to address 
some of these gaps
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HB 5155 An Act Concerning Pesticide 
Reporting Modernization

• Requires DEEP to “institute the 
use of modern technology and 
methodologies” for the 
reporting of pesticide 
applications that are already 
required by state statute. 

• And to require the sellers of 
pesticide treated seed to report 
total annual sales. 



Tracking Treated Seed is Key

• Vermont has tracked seed 
sales since 2021

• Uses on corn, soy and wheat 
have been shown in hundreds of 
field trials to be ineffective.

• 95% of treatment escapes into 
air, soil, and water



Landscapers Do Not Have to Report 
Location of Use
• Private pesticide applicators (largely 

farmers) report location of use but 
Commercial Applicators (largely 
landscaping companies) do not. 

• Please help us encourage the 
legislature to strengthen HB 5155 by 
adding a requirement that 
commercial pesticide applicators 
submit location information.   

• This could be done in a way that 
does not expose individual addresses 
as is done in other states.  (California 
and New York are examples).   



A Concern You May Hear: 
A searchable database would make farmers 
vulnerable to being targeted for using pesticides.  

The Reality: 
• Farmers’ names and addresses 
appear in the current system, 
which the public can access

• Potentially a modernized system 
could provide farmers with more 
protections, reporting information 
publicly at the county level only.  



Modernizing the System Will
• Improve data quality for 
agricultural and environmental 
decision-making. 

• Improve DEEP’s ability to monitor 
use and investigate potential 
violations of state laws and 
regulations. 

• Help researchers detect emerging 
contamination trends. 

• Build public trust.



Actions We Can All Take
• Support science!
• CPR coalition organizations CT Audubon, Norwalk River 
Watershed Association and East Norwalk Blue, are working with 
UCONN researchers to study pesticide levels in rivers and their 
effects on aquatic and marine life. 

NorwalkRiver.org

CTAudubon.org

EastNorwalkBlue.org



Write or Call Your 
Legislators
• Write a postcard tonight
• Call your representatives 
tomorrow

• Ask them to support 
modernizing Connecticut’s 
pesticide reporting systems, so 
we have reliable data on what is 
being used in the state and in 
what quantities. 

• Take home a factsheet about 
the bill…and share!



Plant for Pollinators, Avoid Pesticides
Log Observations on iNaturalist, Bumble Bee 
Watch, Support These Organizations

Pollinator-Pathway.org

Xerces.org

iNaturalist.org



Your Voices Matter So Much! 
You Have made CT a Leader in Pesticide Reform 
• Since 2010 CT has banned pesticide use on school 

grounds k-8, the strictest protections in the country

• In 2016, CT made neonics restricted use as part of the 
Pollinator Protection Act

• In 2023, CT banned chlorpyrifos from golf courses, 
which were responsible for 80% of use in the state

• Last Year We Passed a Law Barring the Use of 
Neonics on Lawns and Golf Courses

• There is more work to do, though, let’s pass HB 5155 
An Act Concerning Pesticide Reporting Modernization

• More info at CTPesticideReform.org



Bee 
an 

Influencer

Photo: Bombus occidentalis- Rich Hatfield

“A little pressure goes a long way.” 

Lori Vollmer, owner of Garden Fever! 
in Portland, Oregon

 
© The Xerces Society, Inc. All rights reserved.

Questions?
Comments?

mia.park@xerces.org
lwasher@norwalkriver.com Please fill-out the 

evaluations!

mailto:lbwasher@gmail.com


Bee 
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Photo: Bombus occidentalis- Rich Hatfield

“A little pressure goes a long way.” 

Lori Vollmer, owner of Garden Fever! 
in Portland, Oregon
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Stay for…

Mia - iNaturalist Demo

Louise - postcard to 
your representative



skip?



Pollinator Declines:
Wild bees and butterflies

390 bee & 121 butterfly species in CT

Photos: Ryan Hodnett, wikimedia commons; Rollin Coville, Betsy Betros, Jason Gibbs, Emily May

● 32% native bees are in 
decline in CT

● 25% fewer wild bee 
species than 30 yrs ago

● 30% bumble bees are 
threatened or 
endangered

● 33% fewer butterflies in 
Ohio from 1996 to 2016

https://commons.wikimedia.org/wiki/User:Ryan_Hodnett
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Widespread contamination of 
pesticide mixtures

Data: 1 David 2016; 2 Lenard et al. 2025;, 3Dittemore et al. 2025; Photos: Fluidr, Emily May Xerces, Tom Potterfield flickr

Canola, wildflower, & 
bee pollen with 

neonicotinoids and 
synergistic fungicides1

36 ai’s detected. Similar 
contamination at 

refuge edge & center 
from surrounding ag2 

HB and BB pollen CA Wildlife Refuges
93.5% plants in Sacramento 

and Albuquerque had ag 
pesticides. Ave. 3 (18 max). 

Toxic levels detected.3

Urban Host Plants


