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Neonicotinoids: From Innovation
to Bad Word
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In recent years, the neonicotinoid class of insecticides, or “neonics”, has come under scrutiny,
primarily because of concerns with their effects on bees, but also from other environmental
issues. The first neonicotinoid (imidacloprid) was released in 1994, at a time when a number
of insect pests had developed resistance to several of the major insecticide classes including
pyrethroids, organophosphates, and carbamates.

Several characteristics of the neonicotinoids were seen to be favorable, including low mammalian
toxicity, high selectivity for arthropods, persistence, and systemic activity. The water solubility
allows for movement into plant tissues. While foliar applications can be made, neonics are mainly
applied as a seed coating or soil application. These two methods reduced insecticide exposure
to the applicator and to beneficial insects. Unfortunately, applicators also saw an opportunity to
use neonicotinoids preventively, regardless of the presence of the pest, fitting with a “set it and
forget it” mentality. All of these characteristics resulted in increased adoption of neonicotinoids
in agricultural and urban settings, making them the most-used insecticides worldwide.
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Portland bans use of insecticides believed to be
harmful to bees on city property

1 By Andrew Theen | The Oregonian/OregonLive
L~ 8 Email the author | Follow on Twitter
N on April 01, 2015 at 1:12 PM, updated April 01, 2015 at 1

Portland banned the use of neonicotinoid
insecticides, a wide-ranging classification of
chemical pest killers, on city-owned property.

The City Council unanimously approved an
emergency ordinance Wednesday, making the
insecticide ban effective immediately.

"We're doing another good thing for the people of
Portland, Oregon, the United States, maybe the
entire world,” said Commissioner Amanda Fritz,

who introduced the policy.

Few question the efficacy of the insecticides,
which have a long shelf life and quickly kill pests.
But the chemical sprays persist in the
environment, and opponents say they provide a
clear and documented harm to bees, birds and
butterflies.
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Public impact

Aln 2015, Home
Depot required a
label to indicate
neonictreatment.
Other retailers
requested no
neonicsbe used.




Insecticide Insecticide class Toxicity
Active ingredient

Mammal Bird LD° Fish L& Honey bee

L0 (mg/kg) (mg/L) LD°(ung/bee)

(mg/kg)
Clothianidin Neonicotinoid >500 430 104 0.004
Dinotefuran Neonicotinoid >2000 >2000 >100 >0.023
Imidacloprid Neonicotinoid 424 152 211 0.0037
Thiamethoxam Neonicotinoid >1563 576 >125 0.005
Azadiractin Biorational >5000 >225 440 >5.9
Spinosad Biorational >5000 >2250 2.96 0.024
Chlorantraniliprole Diamide >5000 >2250 >12 >4
Bifenthrin Pyrethroid 54.5 1800 0.00026 0.1
Lambda Pyrethroid 56 >3950 0.00021 0.038
cyhalothrin
Carbaryl Carbamate 614 >2000 2.6 0.14
Chlorpyrifos Organophosphate 64 13.3 0.0013 0.059

Adapted fromRichmond, D and A Paton. 2014. Golf Course Management
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Neonicotinoid Pesticide Reduces

Bumble Bee Colony Growth and
Queen Production

Penelope R. Whitehorn,* Stephanie O’Connor,* Felix L. Wackers,” Dave Goulson'*

Growing evidence for declines in bee populations has caused great concern because of the

valuable ecosystem services they provide. Neonicotinoid insecticides have been implicated in

these declines because they occur at trace levels in the nectar and pollen of crop plan

We exposed colonies of the bumble bee Bombus terrestris in the laboratory t

levels of the neonicotinoid imidacloprid, then allowed them to develop naturally under

field conditions, Treated colonies had a significantly reduced growth rate and suffered an
Wompamd with control colonies. Given the scale

of use 0 fcotiToids, gest that they may be having a considerable negative impact on

wild bumble bee populations across the developed world.

Whitehornet al. 2012. Science 336:3852
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Neonicotinoid pesticides severely
affect honey bee queens

Geoffrey R. Williams*2, Aline Troxler*?, Gina Retschnig®2, Kaspar Roth*?, Orlando Yafiez*?,
Dave Shutler3, Peter Neumann¥*4 & Laurent Gauthier?

Queen health is crucial to colony survival of social bees. Recently, queen failure has been proposed
to be a major driver of managed honey bee colony losses, yet few data exist concerning effects of
environmental stressors on queens. Here we demonstrate for the first time that exposure to field-
realistic concentrations of neonicotinoid pesticides during develonment can severely affect queens
of western honey bees (Apis meiﬁfera@sticide-exposed queens, reproductive anatomy (c@
and physiology (spermathecal-stored sperm guality and quantity), rather than flight behaviour,

<_were compromised and likely corresponded to reduced queen successtalive and producing worker

offspring). This study highiights the detriments of neonicotinoids to queens of environmentally and
economically important social bees, and further strengthens the need for stringent risk assessments
to safeguard biodiversity and ecosystem services that are vulnerable to these substances.

Williams et al. 2015. Scientific Reports 5:14621






