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Bees are essential to the production of one 
out of every three bites of food we eat. They 
contribute nearly $20 billion to the U.S. 
economy, and as much as $577 billion of 
global annual food production relies on direct 
contributions from pollinators. Yet, evidence 
is mounting that the health and productivity 
of these critical pollinators, along with many 
wild pollinators, is declining rapidly. The 
United Nations estimates that 40 percent of 
invertebrate pollinator species, including bees 
and butterflies, are on the brink of extinction.

A number of factors — including pesticides, 
parasites, diseases, loss of forage and habitat 
and changing climate — have been identified 
as possible contributors to pollinator declines. 
However, a growing body of evidence points 
to exposure to systemic pesticides, particularly 
neonicotinoid insecticides and some fungicides, 
as primary drivers of the observed decline in 
pollinator populations. These water-soluble 
pesticides are readily absorbed by plant roots 
and transported systemically in the plant’s 
vascular system to other portions of the plant, 
including roots, pollen, nectar, leaves, stems 
and fruit. This systemic action results in the 
exposure of beneficial, non-target insects such 
as bees and other pollinators to potentially 
lethal doses of these pesticides. 

In 2013, Friends of the Earth U.S. and the 
Pesticide Research Institute released “Gardeners 
Beware: Bee-Toxic Pesticides Found in ‘Bee-
Friendly’ Garden Plants Sold Nationwide,” a 
first-of-its-kind pilot study on the prevalence 
of highly bee-toxic neonicotinoid pesticides 
in bee-attractive plants commonly purchased 
by home gardeners in three U.S. cities. In 
2014, we published a new report “Gardeners 
Beware 2014” that expanded the scope of 
the pilot study to include 18 locations in the 
U.S. and Canada and analyzed neonicotinoid 
concentrations in flowers separately from 
stems and leaves. The results of these studies 
demonstrated that many of the seedlings and 
plants sold in nurseries and garden stores 
across the U.S. were being treated with 
neonicotinoids and sold to consumers with no 

warning that the plants could be toxic to bees 
and other pollinators. 

After the release of these reports, Friends of 
the Earth and allies in the U.S. and Canada 
called on Home Depot, Lowe’s and other garden 
retailers to stop selling plants pre-treated with 
neonicotinoid pesticides and off-the-shelf 
neonicotinoid products; to make third-party 
certified organic starts and plants available; 
and to educate customers about their policies 
to protect bees and other pollinators. More 
than one million people signed petitions, and 
thousands of activists made calls, delivered 
letters and visited stores in person requesting 
these changes in cities across the U.S. and 
Canada. 

In the past two years, more than 65 garden 
retailers, nurseries and landscaping companies, 
including the two largest home improvement 
retailers in the world, Home Depot and Lowe’s, 
as well as Whole Foods and BJ’s Wholesale 
Club, have committed to take steps to eliminate 
neonicotinoids. This shift was documented in 
Greenhouse Grower’s 2016 State of the Industry 
Survey, in which 74 percent of growers who 
supply mass merchants and home improvement 
chains said they will not use neonicotinoid 
insecticides in 2016. 

Executive Summary

PICTURES COLORED BY CHILDREN FOR THE BAYER “COLOR ME BEE-AUTIFULLY” COLORING CONTEST.
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A YouGov Poll conducted in 2016 and released 
in conjunction with this report found that 67 
percent of Americans feel more positively 
about Home Depot and 66 percent feel more 
positively about Lowe’s because of their formal 
commitments to eliminate neonics.

In order to determine the state of marketplace 
progress in eliminating bee-toxic neonicotinoid 
insecticides from bee-attractive plants, we 
undertook the current study, Gardeners Beware 
2016: Bee-toxic pesticides found in ‘Bee-
Friendly’ Plants Sold at Garden Centers Across 
the U.S. We worked with 13 organizations in 12 
states across the U.S. to sample and analyze 
60 plants. Thirteen of these plants were bee-
attractive tree or shrub species often used as 
ornamental street trees in cities and towns. 
The results of our new report shows that fewer 
bee-attractive ornamental plants sold at major 
retailers have been pre-treated with pesticides 
shown to harm and kill bees.

Findings Include:

• Comparison of 2016 results to 2013 and 2014 
results indicates that progress is being made 
towards reducing the use of neonicotinoids 
in ornamental plants; only 23 percent of 
plants were found to contain neonicotinoids 
in 2016, compared with slightly more than 
50 percent in 2013 and 2014.

• The results of this study indicate that 14 out 
of 60 plants (23 percent) tested positive 
for one or more neonicotinoid insecticides. 
Concentrations ranged from 1–890 µg/
kg (parts per billion or ppb) imidacloprid 
equivalents.

• Ornamental flowering trees used in city 
landscaping — a major source of food for 
urban and suburban bees — were also 
tested, with three out of 13 samples testing 
positive for neonicotinoids. City and county 
governments, businesses and landscapers 
planning new tree plantings could be 
unwittingly creating sources of pesticide 
exposure for urban pollinators if the trees 
they plant have been treated with systemic 
neonicotinoids.

• Imidacloprid and its metabolites were found 
most frequently, with residues of the parent 
imidacloprid detected in 11 of the 14 (79 
percent) plant samples that tested positive 
for neonicotinoids. 

• Most plants with positive detections 
contained only a single pesticide; however, 
two flower samples (14 percent of 
positive samples) contained two different 
neonicotinoid insecticides. 

• This observation is consistent with a 2015 
survey of nursery growers conducted by 
Friends of the Earth, “Growing Bee Friendly 
Garden Plants: Profiles in Innovation,” which 
showed that many nurseries are working 
to meet consumer and retailer demand 
for neonicotinoid-free plants, choosing 
biological controls and integrated pest 
management approaches coupled with the 
use of lower toxicity insecticides, rather than 
neonicotinoids. 

• The new study reveals that larger retailers 
like Home Depot and Lowe’s, which have 
made commitments to phase out use of 
these pesticides in their plants and on their 
shelves, are making significant progress 
toward that goal. 

• Adoption of formal policies by garden 
retailers to eliminate the use of 
neonicotinoids is considered significant by 
the general public. A YouGov Poll conducted 
in 2016 and released in conjunction with this 
report found that 67 percent of Americans 
feel more positively about Home Depot and 
66 percent feel more positively about Lowe’s 
because of their formal commitments to 
eliminate neonics. Following this survey, 
half of respondents said they are more 
likely to shop at Home Depot (50 percent) 
and Lowe’s (51 percent) because of the 
retailer’s commitment. Further, more than 
a third (39 percent) said they’d feel more 
negatively about a retailer that had not 
formally committed to eliminate systemic 
neonicotinoid insecticides.
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This study confirms the continuing presence of 
neonicotinoids in common garden plants sold 
to consumers at garden centers across the U.S. 
However, rates of detection are significantly 
lower compared with rates in our 2013 and 2014 
tests. This reduction is likely due to change in 
store policies that commit retailers to eliminate 
or phase-out neonicotinoid use on garden 
plants. Retailer commitments are having a ripple 
effect in production methods by suppliers and 
have resulted in reduced use of neonicotinoids 
in common garden plants overall. While 
significant progress has been made, it is also 
clear that there is still work ahead to transform 
the entire supply chain and garden industry to 
move away from use of bee-toxic pesticides in 
ornamental plants.

Recommendations for Garden Retailers: 

• Require neonicotinoid-free vegetable and 
bedding plants from suppliers and do not 
sell plants or plant starter mixes pre-treated 
with these insecticides.

• Offer third-party certified organic starts and 
plants.

• Do not sell off-the-shelf neonicotinoid 
insecticides for home garden use. 

• Educate your customers on why your 
company has made the decision to protect 
bees and other pollinators. 

Recommendations for Consumers:

• Take action and raise your voice locally: 
Join the Friends of the Earth U.S. BeeAction 
campaign at www.foe.org/beeaction. 

• Grow bee-safe: Avoid buying neonicotinoid-
treated seeds and seedlings and products 
that contain neonicotinoids. Purchase 
organic plant starts or grow your plants from 
untreated seeds in organic potting soil for 
your home vegetable and flower gardens. 

• Practice bee-safe pest control: Avoid the 
use of systemic bee-toxic pesticides in your 
garden and use alternative approaches such 
as providing habitat to attract beneficial 
insects that prey on pest insects in your 
garden. For more tips and links to more 

resources for pollinator and eco-friendly 
gardening, visit www.foe.org/beeaction and 
www.garden4bees.com. 

• Do a clean sweep: See if you have systemic 
insecticides at home, dispose of them as 
municipal hazardous waste or take them 
back to the store where you bought them 
(see appendix A in Gardeners Beware 2014 
for a list of product names).

For a full set of recommendations for retailers, 
wholesale nurseries, home gardeners, 
institutional purchasers, cities, counties, states, 
the EPA, Congress and consumers, along with 
all findings and methodology, please see the 
full report which is available at www.foe.org/
beeaction.

Rates of detection of 
neonicotinoids are 
significantly lower 

compared with rates in our 
2013 and 2014 tests. This 
reduction is likely due to 
change in store policies 
that commit retailers to 
eliminate or phase-out 
neonicotinoid use on 

garden plants. Retailer 
commitments are having a 
ripple effect in production 
methods by suppliers and 
have resulted in reduced 

use of neonicotinoids.

http://www.foe.org/beeaction
http://www.foe.org/beeaction
http://www.garden4bees.com
http://www.foe.org/beeaction
http://www.foe.org/beeaction
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I. Introduction and 
background
Bees are essential to the production of one out 
of every three bites of food we eat.1, 2 In fact, 71 
of the 100 crops that provide 90 percent of the 
world’s food — from almonds to strawberries —
are pollinated by bees.3 Honey bees and other 
pollinators contribute nearly $20 billion to the 
U.S. economy4 and as much as $577 billion of 
annual global food production relies on direct 
contribution from pollinators.5 Yet, evidence 
is mounting that the health and productivity 
of these critical pollinators, along with many 
wild pollinators, is declining rapidly. The United 
Nations estimates that in some locations, 40 
percent of invertebrate pollinator species, 
including bees and butterflies, are on the brink 
of extinction.6 

Bees and systemic insecticides: A deadly 
combination

A number of factors — including parasites,7 
diseases, loss of forage and habitat,8 and 
changing climate9 — have been identified as 
possible contributors to pollinator declines. 
However, a growing body of evidence points 
to exposure to systemic pesticides, particularly 
neonicotinoid insecticides and some fungicides, 
as primary drivers of the observed decline in 
pollinator populations. These water-soluble 
pesticides are readily absorbed by plant roots 
and transported systemically in the plant’s 
vascular system to other portions of the plant, 
including roots, pollen, nectar, leaves, stems 
and fruit.10 This systemic action results in the 
exposure of beneficial, non-target insects such 
as bees and other pollinators to potentially 
lethal doses of these pesticides. 

Several of the neonicotinoids are among the 
most highly toxic chemicals to bees of currently 
registered pesticides. This high-acute toxicity 
is responsible for bee-kills such as the 2013 
Wilsonville, Oregon event, where the treatment 
of blooming Linden trees killed more than 
50,000 bumblebees.11 

Even low levels of exposure can impair 
foraging abilities and navigation;12 disrupt 
learning, communication and memory;13 
reduce fecundity14 and queen production;15 and 
suppress the immune systems of bees,16 making 
them more vulnerable to disease and pests. 
Neonicotinoids are persistent, lasting for years 
in the soil, and systemic, permeating the entire 
plant, and released in pollen, nectar and other 
plant fluids.17

Bees and other pollinators are exposed not only 
in agricultural areas where these pesticides are 
used on crops, but also in urban and suburban 
landscapes where cities, counties, businesses, 
schools and homeowners are unwittingly using 
products containing systemic insecticides. 
Another route of exposure is through the nectar 
and pollen of ornamental plants that have been 
treated with systemic insecticides prior to 
purchase by the consumer.

Movement of systemic pesticides  
absorbed by soil
Movement of pesticide residues  
from foliar sprays

SYSTEMIC PESTICIDES ARE ABSORBED FROM THE SOIL 
BY THE ROOTS AND TRANSPORTED TO OTHER PARTS 
OF THE PLANT
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Neonicotinoids in ornamental garden plants: 
Market shift

In 2013, Friends of the Earth U.S. and the 
Pesticide Research Institute released “Gardeners 
Beware: Bee-Toxic Pesticides Found in ‘Bee-
Friendly’ Garden Plants Sold Nationwide”18 — a 
report documenting our first-of-its-kind pilot 
study on the prevalence of highly bee-toxic 
neonicotinoid pesticides in bee-attractive plants 
commonly purchased by home gardeners 
in three U.S. cities. In 2014, we published a 
new report, “Gardeners Beware 2014”19 that 
expanded the scope of our pilot study to 
include 18 locations in the U.S. and Canada and 
that analyzed neonicotinoid concentrations in 
flowers separately from stems and leaves. The 
results of these studies showed that many of 
the seedlings and plants sold in nurseries and 
garden stores across the U.S. were being treated 
with neonicotinoids and sold with no warning 
that the plants could be toxic to bees and other 
pollinators. 

After the release of these reports, Friends of 
the Earth and allies in the United States and 
Canada called on Home Depot, Lowe’s and 
other garden retailers to stop selling plants 
pre-treated with neonicotinoid pesticides and 
off-the-shelf neonicotinoid products; to make 
third-party certified organic starts and plants 
available; and to educate customers about their 
policies to protect bees and other pollinators. 
More than one million people signed petitions, 
and thousands of activists made calls, delivered 
letters and visited stores in person requesting 
these changes in cities across the U.S. and 
Canada. 

In the past two years more than 65 garden 
retailers, nurseries and landscaping companies, 
including Home Depot and Lowe’s, the world’s 
largest home improvement chains and the 
primary plant suppliers for home gardeners 
in the U.S., as well as Whole Foods and BJ’s 
Wholesale Club have committed to taking 
steps to eliminate neonicotinoids. This shift 
was documented in Greenhouse Grower’s 2016 
State of the Industry Survey, in which 74 percent 
of growers who supply mass merchants and 
home improvement chains said they will not use 

neonicotinoid insecticides in 2016.20

In 2015, Home Depot announced that it had 
removed neonicotinoid insecticides from 80 
percent of its flowering plants and will complete 
its phase-out in plants by 2018.21 

That same year, Lowe’s announced its 
commitment to phase out neonicotinoid-
containing consumer-use products and 
neonicotinoid-treated ornamental plants by 
spring of 2019.22 

Several other major retailers, including 
Walmart, Ace Hardware and True Value 
Hardware have yet to make commitments 
to eliminate use of these toxic insecticides 
in their nursery supply chains.

The general public considers the adoption 
of these formal policies by garden retailers 
significant. A YouGov Poll conducted in 2016 
found that 67 percent of Americans feel more 
positively about Home Depot and 66 percent 
feel more positively about Lowe’s because of 
their formal commitments to eliminate neonics.  
Following this survey, half of respondents said 
they are more likely to shop at Home Depot (50 
percent) and Lowe’s (51 percent) because of 
the retailer’s commitment. Further, more than 
a one-third (39 percent) said they’d feel more 
negatively about a retailer that had not formally 
committed to eliminate systemic neonicotinoid 
insecticides23 (see next page).

Neonicotinoids in ornamental plants in 2016: 
How are we doing? 

In order to determine the state of progress in 
eliminating bee-toxic neonicotinoid insecticides 
from bee-attractive plants, we undertook the 
current study, working with 13 organizations in 
12 states across the U.S. to sample and analyze 
60 plants. Because bees in urban areas derive 
much of their food from flowering trees and 
shrubs, 13 of these plants were bee-attractive 
tree or shrub species often used as ornamental 
street trees in cities and towns. One question we 
hoped to answer with this study is how effective 
the major retailer policies have been in reducing 
neonicotinoid use on nursery plants.
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II. Study methodology
The flowers used in this study were purchased 
from major retail outlets (Home Depot, Lowe’s 
and Walmart) and owner-franchised hardware 
stores affiliated with Ace Hardware and True 
Value Hardware in all four official U.S. Census 
regions (14 cities). The state abbreviations 
below correspond with Table 1 on page 7.

1 U.S. West: Eugene, Oregon (OR); San 
Francisco Bay Area, California (CA); and 
Sacramento, California (SAC);

2 U.S. Midwest: Minneapolis, Minnesota (MN); 
Ann Arbor, Michigan (MI); Detroit, Michigan 
(MI); and Chicago, Illinois (IL); 

3 U.S. Northeast: Portland Area, Maine (ME); 
and Boston, Massachusetts (MA);

4 U.S. South: Baltimore Area, Maryland (MD); 
Washington, D.C. (DC); Raleigh, North 
Carolina (NC); Atlanta, Georgia (GA); and 
Austin, Texas (TX).

Trees were sampled from a local retail tree 
nursery in the Bay Area that orders trees from a 
number of different wholesale nursery suppliers 
in California. 

In each location, pollinator-friendly flowering 
plants were purchased for neonicotinoid residue 
analysis. Soft-stemmed (non-woody) flowering 
plants known to attract both pollinators and 
pest insects (aphids, etc.) were selected for 
the study. Flowering trees were selected from 
those commonly used for landscaping in 
cities. Samples from different locations were 
submitted to an accredited analytical laboratory 
for analysis beginning in late April and ending in 
early June 2016. 

The sampling and analysis methodology is 
identical to that used for the previous studies 
and is described in detail in “Gardeners Beware 
2014” on pages 24–25 and Appendix B.19 
Flowers were analyzed separately from stems 
and leaves, and new growth was analyzed for 
tree samples.



Friends of the Earth10

Results by plant type

The results of this study indicate that 14 out 
of 60 plants (23 percent) tested positive for 
one or more neonicotinoid insecticides. The 
following pesticides and breakdown products 
were detected: clothianidin, dinotefuran, 
imidacloprid, imidacloprid des nitro (lower 
toxicity degradate), imidacloprid olefin (toxic 
degradate), and thiamethoxam. Flonicamid 
was also part of the suite of analytes evaluated 
by the laboratory and was detected in three 
samples, but it is not a neonicotinoid pesticide. 
Imidacloprid and its metabolites were found 
most frequently, with residues of the parent 
imidacloprid detected in 11 of the 14 (79 
percent) of plant samples that tested positive 
for neonicotinoids. Most plants with positive 

detections contained only a single pesticide; 
however, two flower samples (14 percent of 
positive samples) contained two different 
neonicotinoid insecticides. 

In order to capture the cumulative toxicity of 
plants with multiple neonicotinoids of differing 
toxicities and compare results across samples, 
results are reported in units of imidacloprid 
equivalents, as described on pages 26–27 in 
“Gardeners Beware 2014”. Concentrations 
ranged from 1 to890 µg/kg (parts per billion or 
ppb) imidacloprid equivalents. Summary data 
are presented in Table 1 and Figure 1 below. See 
Appendix A for detailed information on the 
concentrations of individual pesticides in the 
flower and stem plus leaf compartments of each 
plant sample. 

III. Results
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Table 1. Results summary for nursery plant sampling in the U.S. in 2016

Location
Proportion of 
samples with 
detectionsb

Plant types testing positive 
for neonicotinoids

Bee-toxic residue 
level in flowers 

(mg/kg)c

Bee-toxic residue 
level in stems & 
leaves (mg/kg)c

CAa

flowers
1/4 Salvia ND 27

CA
trees

3/13
Crape Myrtle (red), Crape 

Myrtle (white), Acacia
NAd 8–862d

DC 3/4 Cosmos, Salvia, Gaillardia 1–890 57–644

GA 1/4 Gerbera Daisy 7 29

IL 1/4 Gaillardia 11 31

MA 1/3 Coreopsis 302 315

MD 1/3 Gerbera Daisy 64 159

ME 0/4 ND ND ND

MI 3/4
Zinnia, Trailing Petunia, 

Geranium
3–62 34–234

MN 0/4 ND ND ND

NC 0/4 ND ND ND

OR 0/5 ND ND ND

SACa 0/4 ND ND ND

TX 0/3 ND ND ND

ND = No Detections

NA = Not Analyzed
a CA = San Francisco Bay Area; SAC = Sacramento, Calif.
b Number of whole plant samples (composites of multiple plants) submitted for analysis and testing positive for any 
neonicotinoid pesticide in the flower and/or stems and leaves sub-samples. Samplers submitted three or four whole plant 
samples (combination of flower and stem and leaf sub-samples) to the lab for analysis. 
c Total concentration of bee-toxic neonicotinoids (clothianidin, dinotefuran, imidacloprid, imidacloprid olefin (degradate), 
and thiamethoxam), expressed in imidacloprid equivalents. See “Gardeners Beware 2014”, pages 26–27 for a discussion of 
imidacloprid equivalents.
d Only stems and leaves were tested for all trees, with the exception of bottlebrush where flowers were tested. 

Several of the sample residue concentrations exceed or approach the LC50 of imidacloprid (150 mg/kg; the concentration 
of imidacloprid in nectar at which 50 percent of test bees died after one feeding1). Higher neonicotinoid concentrations 
were generally observed in the stems and leaves compared to the flowers (see Figure 2); however, several samples showed 
comparable or higher levels in the flower compartment compared with the stems and leaves.

1 The acute oral LC50 (in µg/kg) was calculated using the acute oral LD50 lethal concentration (in µg/bee) from the EPA EcoTox 
Database114 and the amount of sucrose solution ingested by a bee in an LC50 test (26 mg). Specifically, LC50 = LD50 / 26 mg.115 The 
resulting LC50 (in mg/mg) is corrected to mg/kg using a conversion factor of 1,000,000. For additional details, see Appendix B. 
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Figure 1: Results by Plant: The data indicate that 11 out of 47 flower samples (23 percent) and three out of 13 flowering 
trees or shrubs (23 percent) sampled from retail outlets in North America contained detectable levels of neonicotinoid 
insecticides. Residue levels ranged from 1 to 890 µg/kg (ppb), in units of imidacloprid equivalents. Toxicity is expressed 
in imidacloprid equivalents to account for the differing toxicity of the individual pesticides and the cumulative 
bee toxicity of plants containing multiple insecticides (see pages 26–27 in “Gardeners Beware 2014” report19). No 
neonicotinoids were detected in plants purchased in Oregon, Maine, Minnesota, North Carolina and Texas. 
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Higher neonicotinoid concentrations were 
generally observed in the stems and leaves 
(see Figure 2), with three samples (Gaillardia, 
Zinnia and Salvia) having detectable levels of 
neonicotinoids in the stems and leaves, but not 
in the flowers. The other Gaillardia and Salvia 
samples with detections contained residues 
in both the flowers and stems and leaves, so 
there is not a consistent trend. There is only a 
single Zinnia sample, therefore no comparison 
is possible. One sample (Geranium) contained 
neonicotinoids in the flowers, but not the stems 
and leaves; however, the concentration was 
close to the detection limit for this sample, 
indicating that normal experimental variability 
might be responsible for this result.

Figure 2: Comparison of residue levels in flowers 
to stems and leaves: Most samples had similar 
concentrations of neonicotinoid pesticides in flowers 
compared with stems and leaves. The samples with 
ratios greater than six (Gaillardia, Zinnia and Salvia) 
only had detectable levels of neonicotinoids in the 
stems and leaves, but not in the flowers. One sample 
(Geranium) contained neonicotinoids in the flowers, but 
not the stems and leaves. 

Results by year 
Comparison of 2016 results to 2013 and 2014 
results indicates that progress is being made 
towards reducing the use of neonicotinoids 
in ornamental plants (see Figure 3), with 
slightly more than 50 percent of plants found 
to contain neonicotinoids in 2013 and 2014 
and only 23 percent in 2016. This observation 
is consistent with a 2015 survey of nursery 

growers conducted by Friends of the Earth, 
Growing Bee-Friendly Garden Plants: Profiles 
in Innovation,24 which showed that many 
nurseries were working to meet consumer and 
retailer demand for neonicotinoid-free plants, 
choosing biological controls and integrated 
pest management approaches coupled with the 
use of lower toxicity insecticides, rather than 
neonicotinoids. This shift was also documented 
in Greenhouse Grower’s 2016 State Of The 
Industry Survey, in which nearly two-thirds 
(64 percent) of growers stated that they are 
eliminating use of neonicotinoids in production 
this year — 67 percent of small growers, 
followed by 57 percent of large growers and 56 
percent of medium-sized growers.25 

Figure 3: Results by year: The data indicate a marked 
change in the number of samples testing positive for 
neonicotinoids between 2013 and 2016, suggesting 
that nurseries are making an effort to remove 
neonicotinoids from their production processes.

It is clear that the marketplace shift away 
from selling garden plants treated with 
neonicotinoids was spurred by Home Depot, 
Lowe’s and other retailers’ new formal policies 
to eliminate or phase out use of neonicotinoids. 
These retailer commitments are requiring 
grower vendors to reduce or eliminate 
neonicotinoid use. These policies are having an 
impact on the entire garden supply chain and 
setting unprecedented market trends.
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IV. Implications
Corporate policies and market shift

While significant progress has been made, it is 
also clear that there is still work ahead for the 
garden industry to move away from bee-toxic 
pesticides. 

This study confirms the continuing presence of 
neonicotinoids in common garden plants sold 
to consumers at garden centers across the U.S. 
However, rates of detection are significantly 
reduced compared with rates in our 2013 
and 2014 tests. This reduction is likely due to 
change in store policies that commit retailers 
to eliminate or phase-out neonicotinoid use 
on garden plants. This is having a ripple effect 
in production methods by suppliers and has 
resulted in reduced use overall of neonicotinoids 
in common garden plants. It appears that 
nurseries and retailers are making significant 
progress in pollinator protection, but their job is 
not yet complete.

The significant reduction in neonicotinoids 
in the garden industry by both large and 
small growers and retail stores represents 
the progress that the industry has made to 
uphold commitments to protect bees and other 
pollinators.

Implications for bee health

The reduction in the percentage of plants 
testing positive for neonicotinoids is good 
news for bees and other pollinators. Gardeners 
planting bee-attractive flowers are more likely 
to be providing clean forage for bees, compared 
to several years ago. These results indicate 
that store policies can go a long way towards 
changing production practices to protect bees. 

Nevertheless, the plants that tested positive 
could still be harmful to bees. Concentrations 
in pollen and nectar — the flower materials 
bees actually consume — may be lower than 
the concentrations detected in whole flowers, 
as measured in this study. The actual dose 
of neonicotinoids experienced by either an 
individual bee or a colony is related to how 
frequently the bee forages on contaminated 
plants and how much contaminated food 
is actually consumed over time. Honeybees 
forage widely and bring pollen and nectar 
into the hive from many different sources, so 
may “dilute” contaminated pollen and nectar 
with clean forage from other sources. Another 
confounding factor is that honey bees do not 
necessarily eat all of the food resources they 
bring into the hive immediately, so there can 
be lag time between use of the pesticide in the 
environment or planting of a treated plant and 
observed adverse effects. 

The significant reduction 
in neonicotinoids in the 
garden industry by both 
large and small growers 

and retail stores represents 
the progress that the 

industry has made to uphold 
commitments to protect 

bees and other pollinators.
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1. Acute oral LC50 (in µg/kg) was calculated using the acute oral LD50 lethal concentration (in µg/bee) from the U.S. EPA 
EcoTox Database26 and the amount of sucrose solution ingested by a bee in an LC50 test (26 mg). Specifically, LC50 = 
LD50 / 26 mg.27 The resulting LC50 (in µg/mg) is corrected to µg/kg using a conversion factor of 1,000,000 mg/kg. For 
additional details, see Appendix B in “Gardeners Beware 2014”.19 

Acute Effects

Comparison of the imidacloprid-equivalent 
concentrations measured in nursery plants  
to the acute honey bee LC50 (lethal 
concentration) for imidacloprid  
(150 µg/kg in nectar)1 reveals five samples 
exceeding this concentration.26, 27 Whole flowers 
could potentially have higher residue levels than 
nectar and pollen, therefore, it is not possible to 
precisely determine what dose the bees would 
be receiving in the pollen and nectar of these 
plants. However, at the levels observed in the 
flowers sampled, it is possible that consumption 
of pollen and nectar from the higher 
concentration samples could lead to significant 
impairment of bee health and even death. 

Figure 4: Although bee kills are the most visible 
impacts of systemic insecticides, exposure 
to levels of neonicotinoids that do not cause 
immediate bee death can still damage colonies 
through the less apparent effects on the immune 
system (making the bees more vulnerable to 
disease), learning and memory (affecting the bees’ 
ability to find food and return to the hive), and 
reproduction (reducing queen and male fertility, 
brood success and survival rate).

Sublethal effects and chronic toxicity

All of the samples with detections could 
potentially cause sublethal effects and mortality 
in pollinators following chronic exposure. 
Exposures to even small concentrations of 
neonicotinoids contribute to impairment in 
reproduction, learning and memory, hive 
communications and immune response at doses 
far below those that cause bee kills (see Figure 
5). See “Gardeners Beware 2014”19 for detailed 
summaries of these studies.

Figure 5: Neonicotinoids are highly toxic to honey 
bees and bumblebees, but even at low doses 
they can impair colony health. Concentrations 
of neonicotinoids are given in micrograms of 
pesticide per kilogram of food (µg/kg = parts 
per billion). The homing failure range is based 
on honey bee exposure to imidacloprid or 
thiamethoxam. The reproductive impairment 
range is based on bumble bee exposure to 
imidacloprid or clothianidin. All other studies are 
based on imidacloprid exposure. Chronic toxicity 
refers to increased bee mortality associated with 
long-term, low-level exposure. 
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Trees: Persistent sources of 
neonicotinoid exposure for 
pollinators in urban and suburban 
areas
Flowering trees are beautiful additions to city 
streets and business campuses, providing nectar 
for bees, seeds for birds and shade for humans. 
Unfortunately, the results of this study show 
that systemic neonicotinoids are commonly 
used in tree production and could be a major 
source of exposure for urban pollinators. One 
Crape Myrtle sample from this study was found 
to have a concentration of 890 µg/kg of  
imidacloprid, a value 5.9 times the LC50 for 
honey bees.

Unless a city requests trees free of systemic 
insecticides from nursery suppliers, it is likely 
that at least some fraction of the new trees 
will be treated with neonicotinoid insecticides. 
Because these pesticides do not degrade 
readily in trees, they might persist for several 
years after treatment, representing a continuing 
source of exposure for urban bees and other 
pollinators. 

For urban or suburban beekeepers, the 
presence of such trees in the landscape likely 
means less honey and fewer colonies surviving. 
For native bees foraging on trees like the Crape 

Myrtle tested, it could mean disasters on the 
scale of the bumble bee kill in Wilsonville, 
Oregon.29

This problem should be easy to solve for cities 
and businesses that are purchasing large 
quantities of trees. They must require trees 
free of systemic insecticides from their nursery 
suppliers. For government projects, there is 
generally sufficient lead time to ensure that the 
nurseries growing the trees cooperate with the 
city and provide a signed agreement verifying 
that the trees are safe for pollinators. Some tree 
species that are hosts for invasive pests are 
required by quarantine regulations to be treated 
with systemics. Cities should avoid these 
species, as there are many that do not require 
treatment.

One Crape Myrtle sample 
from this study was found 
to have a concentration of 
890 µg/kg of imidacloprid, 
a value 5.9 times the LC50 

for honey bees.
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V. Recommendations 
for reducing risks to 
pollinators
As this study demonstrates, there has been a 
great deal of progress in the past two years 
by the garden industry to move away from 
neonicotinoid pesticides. Two-thirds of the 
garden industry and nearly three-quarters 
of the garden industry that supplies mass 
merchandisers and home improvement chains 
are eliminating neonicotinoids in 2016. Despite 
this progress, there is still more work that can 
be done to improve this sector. Some plants 
pretreated with neonicotinoid pesticides 
continue to be sold that may be harming or 
killing bees and other threatened pollinators 
essential to food production and ecosystem 
health.

Unfortunately for bees, other pollinators 
and for all of us, the now common cosmetic 
use of neonicotinoid pesticides in gardens, 
lawns and landscapes is an important factor 
in declining health of managed and wild 
pollinators. Friends of the Earth U.S. and allies 
are leading an ongoing campaign at www.foe.
org/beeaction to call on U.S. garden retailers to 

stop selling products and plants with pesticides 
linked to declining bee populations and other 
pollinators and to speed the essential transition 
to sustainable, just, ecological agriculture 
and land management. We recommend that 
the remaining sector of the garden industry, 
including retailers and suppliers, make formal 
commitments to eliminating neonicotinoid 
pesticides as quickly as possible. 

We are also asking consumers, institutional 
purchasers and local, county, state and federal 
regulators and policymakers to take action to 
restrict neonicotinoids and other pesticides to 
help protect bees and other pollinators. 

Recommendations for garden retailers: 

• Require neonicotinoid-free vegetable and 
bedding plants from suppliers and do not 
sell plants or plant starter mixes pre-treated 
with these insecticides.

• Offer third-party certified organic starts and 
plants.

• Do not sell off-the-shelf neonicotinoid 
insecticides for home garden use. 

• Educate your customers on why your 
company has made the decision to protect 
bees and other pollinators. 

http://www.foe.org/beeaction
http://www.foe.org/beeaction
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Recommendations for wholesale nursery 
operations supplying retailers:

• Use only untreated seeds for plants grown 
from seed.

• Do not use neonicotinoid insecticides as soil 
drenches, granules or foliar treatments when 
growing vegetable and bedding plants.

• Offer neonicotinoid-free and organic 
vegetable and bedding plants to your 
customers and label them as such.

• Educate your customers about why your 
nursery operation made the choice to limit 
the use of neonicotinoid pesticides.

• If quarantine regulations require use of 
systemic insecticides on certain plants that 
are hosts for invasive pests, treat only those 
plants, minimize the number of treatments 
and label treated plants accordingly. Do 
not use neonicotinoids if less toxic systemic 
pesticides are approved for use on the 
target pest. Use pest-exclusion systems 
wherever possible to avoid having to treat 
plants with pesticides.

Recommendations for home gardeners and 
institutional purchasers (such as schools, 
universities, private companies, hospitals and 
others):

• Stop using all neonicotinoid insecticides 
and other pesticides harmful to pollinator 
health on your property and facilities (e.g. 
landscaping around parking lots, grounds 
and gardens), and plant pollinator-friendly 
plants free of neonicotinoid insecticides and 
other systemic insecticides. 

• Specify in contracts with landscaping 
companies that service your grounds and 
trees not to use neonicotinoid insecticides 
and pesticides harmful to pollinator 
health and not to install plants pretreated 
with neonicotinoids or other systemic 
insecticides.

• Provide critical habitat for pollinators by 
planting pollinator friendly trees and flowers. 

Recommendations for cities, counties and 
U.S. states:

Because trees are such an important part of 
pollinator forage in urban and suburban areas, 
we recommend that cities, towns, businesses 
and other organizations planting trees should 
specify to their tree suppliers that they will 
only purchase neonicotinoid-free trees. City 
staff should learn more about the potential 
hazards of systemic neonicotinoid insecticides 
to pollinators and modify their policies to better 
protect pollinators from inadvertent use of 
these pesticides on their property. Government 
entities should also:

• Suspend the use of neonicotinoids and 
other insecticides for cosmetic purposes on 
ornamental and landscape plants, like the 
ban now enforced in Ontario, Canada.30

• Pass resolutions to ensure that 
neonicotinoids and other pesticides harmful 
to pollinator health are not used on city- and 
county-owned property, including schools, 
parks and gardens.

• Require that bee-toxic insecticides be 
prominently labeled as such in displays of 
these chemicals at garden centers, hardware 
stores and nurseries.

• Provide critical habitat for pollinators by 
planting pollinator-friendly trees and flowers.

Recommendations for EPA:

• Suspend the registrations of neonicotinoids 
for agricultural as well as cosmetic and other 
unnecessary uses pending the results of 
pesticide re-evaluation.

• Require a bee hazard statement on the 
label of all products containing systemic 
insecticides toxic to pollinators, including 
soil drenches and foliar use products.

• Prioritize the systemic insecticides for 
Registration Review starting in 2016, and 
ensure inclusion of independent, peer-
reviewed research on the acute and chronic 
effects of systemic insecticides on bees. 

http://www.ene.gov.on.ca/environment/en/category/pesticides/index.htm
http://www.ene.gov.on.ca/environment/en/category/pesticides/index.htm
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• Expedite the development and 
implementation of valid test guidelines for 
sublethal effects of pesticides on pollinators 
and require data from these studies for all 
currently registered and any new pesticides. 

• Require testing and reporting of synergistic 
effects between pesticides in Registration 
Review to reduce the probability of 
interactive effects amplifying the toxicity of 
neonicotinoid insecticides.

Recommendations for the U.S. Congress:

• Support and pass the Pollinator Recovery 
Act of 2016, introduced by Senator Jeff 
Merkley (D-Ore.). This legislation seeks to 
emphasize the development and adoption 
of novel integrated pest and vegetation 
management practices that reduce the 
application of pollinator-toxic insecticides 
and herbicides that can impact pollinator 
health and the abundance of habitat 
and forage; require the Department 
of Agriculture to consider regionally 
appropriate, pollinator-friendly seed 
mixes when developing and implementing 
conservation plans for agricultural land 
holders in areas with highly erodible soils; 
and offer financial and technical assistance 
for growers to implement a variety of 
conservation practices and restoration 
efforts on active and retired lands. 

• Support and pass H.R. 1284, the Saving 
America’s Pollinators Act of 2015, introduced 
by Representatives John Conyers (D-Mich.) 
and Earl Blumenauer (D-Ore.). This 
legislation would suspend seed treatment, 
soil application or foliar uses of certain 
neonicotinoid pesticides on bee-attractive 
plants until all of the scientific evidence is 
reviewed by the EPA and field studies can be 
done to evaluate both short- and long-term 
effects of these pesticides on pollinators. 

Recommendations for consumers:

• Take action: Join the Friends of the Earth 
U.S. BeeAction campaign and sign our 
petition to garden retailers asking that they 
stop selling neonicotinoid treated plants and 

products that contain neonicotinoids. You 
can find actions, bee-friendly gardening tips 
and bee-friendly retailers at www.foe.org/
beeaction. 

• Raise your voice locally: Let your local 
nursery manager know that you will only 
purchase plants free of neonicotinoids, 
and ask the manager to communicate your 
request to their corporate headquarters and 
suppliers who grow the plants they sell. Find 
a sample letter for U.S. companies and more 
ideas for action at www.foe.org/beeaction.

• Grow bee-safe: Avoid buying neonicotinoid-
treated seeds and seedlings. Purchase 
organic plant starts or grow your plants from 
untreated seeds in organic potting soil for 
your home vegetable and flower gardens. 

• Practice bee-safe pest control: Avoid the 
use of systemic bee-toxic pesticides in your 
garden and use alternative approaches such 
as providing habitat to attract beneficial 
insects that prey on pest insects in your 
garden. If pest pressure is too high, use 
insecticidal soaps or oils and other eco-
friendly pest control products. For more tips 
and links to more resources for pollinator 
and eco-friendly gardening, visit www.foe.
org/beeaction and www.garden4bees.com. 

• Do not buy products that contain 
neonicotinoids: Read the label and avoid 
using off-the-shelf neonicotinoid insecticides 
in your garden. These products may contain 
acetamiprid, clothianidin, imidacloprid, 
thiamethoxam and dinotefuran as active 
ingredients. See Appendix A at the end of 
this report for a list of common consumer 
products containing neonicotinoids.

• Do a clean sweep: See if you have systemic 
insecticides at home, dispose of them as 
municipal hazardous waste, or take them 
back to the store where you bought them 
(see appendix A in Gardeners Beware 2014 
for a list of product names).

http://www.foe.org/beeaction
http://www.foe.org/beeaction
http://www.foe.org/beeaction
http://www.foe.org/beeaction
http://www.foe.org/beeaction
http://www.garden4bees.com
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This study shows that the use of neonicotinoid 
insecticides in growing “bee-friendly” plants is 
declining. Market data for 2016 demonstrates 
that two-thirds of the garden sector is moving 
away from growing plants with neonicotinoids 
but has not yet gone to zero. This shift has been 
spurred by retailers, including the two largest 
garden retailers in the U.S., Home Depot and 
Lowe’s, that have made formal commitments 
and adopted store-wide policies to eliminate 
systemic neonicotinoids on plants and products. 

This shift is overwhelmingly supported by 
the general public. Survey data indicate 

that customers prefer to shop at stores that 
have made formal commitments to eliminate 
these pesticides. However, both ornamental 
flowers and trees continue to be sources of 
neonicotinoid exposure for bees and other 
pollinators. Until the remaining largest garden 
retailers in the country, including Ace Hardware, 
True Value and Walmart, adopt formal store 
policies to eliminate the use of neonicotinoids 
on plants and off-the-shelf products, bees and 
other pollinators will continue to be exposed to 
these pesticides via our backyards and gardens. 

VI. Conclusion
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Appendix A: Comprehensive table of results by location 
and plant type

Location Sample type Sub-sample Chemicals and concentrations (mg/kg)

CA—flowers Salvia Flowers ND 

CA—flowers Salvia Stems & leaves Imidacloprid (27)

CA—flowers Rosemary Flowers ND

CA—flowers Rosemary Stems & leaves ND 

CA—flowers Candytuft Flowers ND 

CA—flowers Candytuft Stems & leaves ND 

CA—flowers Lavender Flowers ND 

CA—flowers Lavender Stems & leaves ND 

CA—tree Acacia Tree leaves Dinotefuran (45.4)

CA—tree Blueberry Shrub leaves, new growth ND 

CA—tree Bottlebrush Tree flowers ND 

CA—tree Bottlebrush Tree leaves, new growth ND 

CA—tree Ceonothus Tree leaves, new growth ND 

CA—tree Crape Myrtle, White Tree flowers Imidacloprid (47.4)

CA—tree Crape Myrtle, Red Tree leaves, new growth
Imidacloprid (852), Imidacloprid olefin 
(59.1)

CA—tree
Crape Myrtle, Dark 
Red

Tree leaves, new growth ND 

CA—tree London Plane Tree leaves ND 

CA—tree
New Zealand Tea 
Tree

Shrub leaves, new growth ND 

CA—tree Australian Tea Tree Shrub leaves, new growth ND 

CA—tree Vitex pink Tree leaves, new growth ND 

CA—tree Vitex purple Tree flower buds ND 

DC Cosmos Flowers Imidacloprid (0.5)

DC Cosmos Stems and leaves ND 

DC Gaillardia Flowers ND 

DC Gaillardia Stems and leaves Imidacloprid (56.5)

DC Salvia Flowers ND 
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Location Sample type Sub-sample Chemicals and concentrations (mg/kg)

DC Salvia Flowers
Imidacloprid (889), Imidacloprid olefin 
(5)

DC Salvia Stems and leaves ND 

DC Salvia Stems and leaves
Imidacloprid (603), Imidacloprid olefin 
(244)

GA Coreopsis Flowers ND 

GA Coreopsis Stems and leaves ND 

GA Gaillardia Flowers ND 

GA Gaillardia Stems and leaves ND 

GA Gerbera Daisy Flowers Imidacloprid (7.3)

GA Gerbera Daisy Stems and leaves Dinotefuran (49), Imidacloprid (20.4)

GA Salvia Flowers ND 

GA Salvia Stems and leaves ND 

IL Gaillardia Flowers Dinotefuran (64.2)

IL Gaillardia Stems and leaves Dinotefuran (185)

IL Gerbera Daisy Flowers ND 

IL Gerbera Daisy Stems and leaves ND 

IL Salvia Flowers ND 

IL Salvia Stems and leaves ND 

MA Coreopsis Stems and leaves
Imidacloprid (268), Imidacloprid des 
nitro HCl (238), Imidacloprid olefin (275), 

MA Coreopsis Flowers
Imidacloprid (301), Imidacloprid olefin 
(5), 

MA Daisy Flowers ND 

MA Poppy Flowers ND 

MD Gerbera Daisy Flowers Flonicamida (29.1), Thiamethoxam (82.5)

MD Gerbera Daisy Stems and leaves
Clothianidin (23.7), Flonicamida (128), 
Thiamethoxam (172)

MD Salvia Flowers ND 

MD Salvia Stems and leaves ND 

MD Scabiosa Flowers ND 

MD Scabiosa Stems and leaves ND 

ME
Information not 
provided

Flowers ND 

ME
Information not 
provided

Flowers ND 

MI Geranium Flowers Imidacloprid (3.3)

MI Geranium Stems and leaves ND 

MI Phlox Flowers ND 

MI Trailing Petunia Flowers Imidacloprid (62.1)
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Location Sample type Sub-sample Chemicals and concentrations (mg/kg)

MI Trailing Petunia Stems and leaves Imidacloprid (234)

MI Zinnia Flowers ND 

MI Zinnia Stems and leaves Imidacloprid (34.2)

MN Gerbera Daisy Flowers ND 

MN Gerbera Daisy Flowers ND 

MN Gerbera Daisy Stems and leaves ND 

MN Gerbera Daisy Stems and leaves ND 

MN Salvia Flowers ND 

MN Salvia Stems and leaves ND 

MN Scabiosa Flowers Flonicamida (21.6)

MN Scabiosa Stems and leaves Flonicamida (12.2)

NC Coreopsis Flowers ND 

NC Coreopsis Stems and leaves ND 

NC Daisy Flowers ND 

NC Daisy Flowers ND 

NC Salvia Flowers ND 

NC Salvia Stems and leaves ND 

OR Alyssum Flowers ND 

OR Gerber daisy Flowers ND 

OR Gerber daisy Stems & leaves ND 

OR Salvia Flowers ND 

OR Salvia Stems and leaves ND 

OR Scabiosa Flowers ND 

OR Scabiosa Stems and leaves ND 

OR Verbena Flowers ND 

SAC African Daisy Flowers ND 

SAC Coreopsis Flowers ND 

SAC Coreopsis Stems and leaves ND 

SAC Lavender Flowers ND 

SAC Lavender Stems and leaves ND 

SAC Scabiosa Flowers ND 

SAC Scabiosa Stems and leaves ND 

TX Buddelia Flowers ND 

TX Buddelia Stems and leaves ND 

TX Daisy Flowers ND 

TX Gaillardia Flowers ND 

TX Gaillardia Stems and leaves ND 

a Flonicamid was part of the analysis conducted by the laboratory, but this chemical not a neonicotinoid insecticide. It has 

a different mode of action and is classified by US EPA as having low acute toxicity to honey bees.
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