June 28, 2023
RE: Supplemental Written Testimony About Neonicotinoid-Treated Seeds
Dear Ms. Griffith and Members of the Agriculture Innovation Board:

My name is Lucas Rhoads, and on June 26, 2023, | testified before the Board on behalf of the Natural
Resources Defense Council (NRDC) and our over 2,500 members in the state of Vermont. My comments
highlighted the wealth of published, peer-reviewed literature showing that neonicotinoid-treated corn and
soybean seeds do not provide economic benefits to farmers in the Northeast region, contrary to the
unpublished, non-peer-reviewed data presented by Professor Elson Shields earlier in the meeting. | also briefly
addressed the significant amount of misinformation presented by Professor Shields and representatives of
Corteva Agriscience at the meeting. Finally, in response to comments by Professor Shields that disparaged a
comprehensive literature review published by Cornell University researchers, | urged the board to invite Scott
McArt or other authors of that report to speak to the Board.

| now write to share the attached question-and-answer sheet to supplement and substantiate my earlier
comments. Please note that this sheet was initially developed to support the Birds and Bees Protection Act in
New York, though parts have been adapted for Vermont.

NRDC thanks the Board for the significant time and attention they have devoted to this critically important
issue. We urge you to follow the science, as well as the lead of Vermont’s neighbors in New York, Quebec, and
Ontario, and recommend significant restrictions on neonic-treated seeds in Vermont. Please do not hesitate to
contact me with additional questions about any of this information.

Sincerely,

Lucas Rhoads

Staff Attorney, Pollinator Initiative
Natural Resources Defense Council
Irhoads@nrdc.org

(646) 823-0492
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Setting the Record Straight: Frequently Asked Questions about Neonicotinoid-Treated Seeds

How Would Restrictions on Neonic-Treated Seeds Impact Growers?

Myth: The loss of neonic-treated corn, soybean, and wheat seeds would lead to reduced production of key
crops.

Truth 1: The findings of virtually every scientific study on the topic show this to be false, including the Cornell
report (review of 1,100+ peer-reviewed studies finding neonics provide “no overall net income benefit” to
growers) and Labrie et al. (2020) (study of 84 fields across several regions of Quebec for 4 years finding "no
yield difference was observed between neonicotinoid seed treatments and control plots in corn or soybean."),
as well as the later-published Smith et al. (2020) (4-yr study of 160 corn and soybean fields in Ontario finding
“that widespread use of seed-applied insecticides in corn and soybean is unlikely to provide benefit to
producers”) and Pacenka et al. (2021) (4-yr Purdue University study finding “the absence of a neonicotinoid
[corn] seed treatment had no impact on yields.”).

Truth 2: Restrictions on neonic corn, soybean, and wheat seed treatments elsewhere have not impacted
food production. The lack of benefit of neonic-treated seeds has clearly been demonstrated in the European
Union, where the use of neonic-treated corn and soybean seeds have been prohibited since 2013, yet crop
production is either the same or increased (see here and here). Similarly neonic-treated seeds are being
phased out in both Ontario and Quebec—e.g., by 2021 (see here [p. 7, in French, use Google Translate]),
neonic treated corn seed use in Quebec had dropped from 100% to below .5%—and production levels have
remained consistent.

Truth 3: Neonic-treated seeds themselves threaten food security. As backed up by the Cornell Report, neonic
treated seeds are a leading cause of pollinator losses, and recent research reveals crops like apples and
cherries are “pollinator limited” across the nation—meaning a lack of pollinators is already hampering
production. A new study also finds that worldwide, pollinator declines have reduced fruit, vegetable, and nut
production by 3-5%, reducing the availability of these healthy foods. Neonics are a leading and unequivocal
driver of these losses (see, e.g., the Cornell Report, Pisa et al. (2021), Wood & Goulson (2017), Janousek et al.
(2023)). Neonics also harm beneficial insects like nematodes, earthworms, and pest predators, and can harm
microbial life critical to soil health (see also the written testimony of Prof. Tooker, Penn State).!

Myth: Non-neonic-treated corn, soybean, and wheat seeds would be unavailable for farmers.

Truth: Non-neonic-treated conventional soybean and wheat seeds are already widely available. (see 2021
hearing testimony at 3:13:30). Moreover, we have already seen markets adjust to new restrictions in other
nations. The European Union banned the use of neonic-treated corn and soybean seeds in 2013, with Ontario
and Quebec also significantly limiting their use.2 Non-neonic treated seed was and is available and yields have
been consistent. For example, in Quebec, nearly 100% of corn seed was pre-treated with a neonic in 2015; in
2021, that number was less than .5%.3

Myth: Cornell research shows neonic seed treatments are necessary to combat seed corn maggot (SCM).

Truth 1: The findings of virtually every literature review and peer-reviewed study on the topic show neonic
seed treatments are not necessary, including the Cornell report (review of 1,100+ peer-reviewed studies), the
later-published Smith et al. (2020) (4-yr study of 160 corn and soybean fields in Ontario finding “that
widespread use of seed-applied insecticides in corn and soybean is unlikely to provide benefit to producers.”),
and Pacenka et al. (2021) (4-yr Purdue University study finding “the absence of a neonicotinoid [corn] seed
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treatment had no impact on yields.”). While an unpublished and non-peer-reviewed blog post from Cornell
Prof. Shields finds pesticide seed treatments may benefit corn yields against SCM damage, the post remains an
outlier, lacking critical information on the statistical methods, the underlying data, and field preparation.

Truth 2: The conditions that lead to SCM damage are easily avoided. Using a common corn/soybean crop
rotation, employing early application of manure, using no-till practices, killing the cover crop before tilling (if
tillage is used), reducing planting depth, delaying planting after tilling, or using “degree days” to calculate the
correct planting time all significantly reduce SCM risk (see Sappington et al. (USDA 2018) and the Cornell
Report). Indeed, in 2007, professor Shields advised against neonic-seed treatments for corn in typical
corn/soybean rotations (see Cox, Cherney, Shields 2007 [“our study indicates that clothianidin seed treatment
is not justified when corn follows soybeans”] and Cox, Shields, Cherney 2007 [“we do not recommend
clothianidin seed treatment as inexpensive insurance against early-season soil insect damage when corn
follows soybean”]).

Myth: Neonic seed treatments allowed a drop in seeding rates for soybeans, saving farmers money—if these
treatments were eliminated, seeding rates would go back to 200,000 seeds per acre as they were in the 1990s
to compensate from losses from seedcorn maggot, rather than the 140,000 per acre used today.

Truth: The main driver of the reduction in soybean seeds per acre since the 1990s is the dramatic increase in
soybean seed prices, largely due to the rise of genetically engineered seed and monopolization of seed
markets by a handful of large producers. Research by virtually every major agricultural extension in the
country, the Cornell Report, and EPA, finds that neonic treatments for soybean fail to provide net income
benefits to farmers. There is no data to support that seeding rates have increased elsewhere where neonic-
treated seeds are no longer used, and there is no agronomic evidence to support that they would increase in
Vermont.

Myth: Restrictions on neonic-treated seed would cause greater use of more harmful pesticides.

Truth 1: Neonics have made U.S. agriculture up to 48-times more harmful to insect life since their
introduction in the mid-1990s, and have also dramatically increased the amount of land treated with
insecticides.* Before neonics, only 35% of conventional corn acres and 5% of soybean acres were treated with
an insecticide at all, but today, those numbers are nearly 100% and >50%, respectively, just for neonic-treated
seed use alone. And because seed treatments provide only a couple weeks of protection very early in the
season, to the extent there is a need to spray later in the season, seed treatments do not eliminate it. This
means that seed treatments are often in addition to later season insecticide applications, such as cyhalothrin-
lambda or cyfluthrin, which remain as or more common today than before the introduction of seed
treatments.’

Seed treatments are also inefficient—only 2-5% is taken up by the target crop, leaving the other 95+% to
persist in soil for years, where it is carried by rain to contaminate new soil, plants, and water. Regardless of
total weight or volume used, neonics have made U.S. insecticide use more ecologically toxic and widespread.

Truth 2: This hasn’t happened in other countries that have restricted neonics. Europe’s 2013 ban on treated
corn and soybean seeds was expanded to all outdoor uses for the three major neonic chemicals in 2018.°
Where data exists for insecticide use alone, it indicates total use has dropped for the relevant crops, even as
yields remained constant.” In both Europe and Canada, where other synthetic insecticides have been
substituted for neonics, they are often from the newer anthranilic diamide class—which current research
shows are much less toxic to bees, other wildlife, and people (see, e.g., here).
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Neonics’ Harms to Bees

Myth: Varroa mites and other stressors are driving honey bees losses, not neonics.

Truth: Neonics have made bees more susceptible to varroa mites. Varroa mites have afflicted Vermont’s
honey bees since the early 1990s,8 but the recent spike in honey bee colony losses dates to the mid-2000s—
around the time neonic use expanded rapidly—when losses suddenly jumped from roughly 10-15% to 40-50%
annually.® The two causes are connected. Even miniscule, nonlethal neonic doses weaken bees’ survival
systems (immune system, navigation system, etc.), and recent studies show that neonic exposure increases
honey bee susceptibility to varroa mites (see here, here, and here).’® Accordingly, a significant number of
losses beekeepers now attribute to varroa, likely would not have happened in a world without neonics.

Truth 2: This claim is part of a well-funded industry campaign to deflect attention away from science
showing neonics’ harms to bees and other species. While that science (much of which is summarized in the
Cornell Report) is now voluminous and unequivocal, industry talking points continue to follow the longstanding
script to deflect all the blame to varroa mites alone.

Truth 3: This is irrelevant for the health of Vermont’s native pollinators, environment, and people. Varroa
mites afflict only honey bees, while neonics harm all bees, butterflies and other insect pollinators, birds, bats,
deer, fish, and possibly people too (see, e.g., NRDC’s Bigger Than Bees report, ~9pgs.).* Many liken neonics’
wide-ranging effects to a “second Silent Spring.”*?

Myth: Honey bee colony numbers are stable or increasing [implying there is no problem].

Truth 1: This is misleading. Both USDA and the Bee Informed Parnership, a national collaboration of leading
research labs and agricultural universities, report astronomical losses of bee colonies nationwide beginning in
the mid-2000s, just as neonic-treated seed use skyrocketed. Honey bee populations are only stable because
colonies are bred and replaced at a rapid pace to keep up with losses, often at great expense to beekeepers.
Truth 2: This is irrelevant to Vermont’s hundreds of species of native bees, which are experiencing similar
losses,'® but are not similarly bred and replaced. Recent research finds wild bees are as or more important
than honey bees for pollinating top crops like apples and cherries.!* The study also finds these crops are
“pollinator limited,” meaning if more pollinators were present, yields would be higher. With 87.5% of all
flowering plants dependent on bees and other pollinators to reproduce,® further losses of native bees like the
now-endangered rusty patched bumble bee threaten the health and viability of Vermont’s ecosystems.

Neonics’ Threats to Human Health

Myth: Neonics are safe for people.

Truth 1: Authoritative health reviews report the many causes for concern about neonics’ risks to human
health, as summarized in a January 23, 2023, letter from health experts to New York Gov. Kathy Hochul and
legislative leadership. Neonics target neurological receptors found in the human brain, and pregnant women
and children are especially vulnerable to harm. While the specific nerve receptor subunit that neonics bind to
is more prevalent in invertebrate nervous systems compared to vertebrates, ¢ it heavily populates critical
areas of the mammalian brain that are essential in early life growth and development.'” During this period, the
human brain is uniguely susceptible to neurological poisoning.’® And neonics are more long-lasting and
migratory in the environment than older pesticides, meaning people are exposed to low doses over long
periods of time. On any given day, at least half the U.S. population is exposed to neonics*®*—often through
contaminated water and food. Even more recently, a study of 171 pregnant women in New York and five other
states found that 95% of study participants had neonics in their bodies.?®
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Regulation of Neonics by EPA and Other Jurisdictions

Myth: EPA stringently and effectively regulates neonic-treated seeds.

Truth: EPA exempts pesticide-treated seeds from federal pesticide regulation, even though their intended
pesticidal effect is identical to other registered pesticides. This loophole has led to tragic contamination events
like that seen in Mead, Nebraska. It is also why—despite the New York Department of Environmental
Conservation’s refusal to register outdoor use of the neonic chemical due to water contamination and
concerns—clothianidin is the most-used neonic in New York agriculture;?! it enters the state as an unregulated
seed treatment and planted across hundreds of thousands of acres statewide. The Cornell Report finds neonic-
treated seeds posed “substantial” risks to bees and other pollinators. Yet, while both Europe and Canada have
either banned or restricted neonic-treated seed use, the EPA, in the waning days of the Trump administration,
proposed effectively continuing the status quo of its non-regulation of neonic-treated seeds.?
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