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Over the last decade, beekeepers, scientists, environmen-
talists and politicians have been lamenting the unex-
plained decline in honey bee populations in Europe and 

North America. In 2010, Lab Times analysed the state of research 
into the causes of the dramatic collapse in bee populations (LT 
06/2010 ‘Honey bee mortality crisis: One big sticky mess’ and LT 
online: ‘Bees in Crisis – A Comprehensive Situation Report’, No-
vember 29th, 2010). 

Over the last half century, there has been a steady decline in 
the number of honey bee (Apis mellifera) colonies.  Until 1980, 
most US honey bee losses were attributed to the toxic effects of 
pesticides (especially organophosphorus and carbamates), then 
came dramatic losses due to the parasitic bee mites, Acarapis 
woodi (in 1984) and Varroa destructor (in 1987). However, after 
the winter of 2006-07, a new phenomenon was observed – Colo-
ny Collapse Disorder (CCD). Adult bees simply disappeared from 
the hive, abandoning their food and brood, resulting in the loss of 
38% of colonies. Similar losses were described by beekeepers in 
Europe. The European Commission states that, “throughout Eu-
rope a severe decline in the numbers of wild bees and other pol-
linators and managed honeybees have been reported, and this 
trend is expected to continue” (http://ec.europa.eu/food/animal/
liveanimals/bees). 

This is not only an ecological threat. Pollinators contribute at 
least €22 billion each year to European agriculture, with 84% of 
crops needing insect pollination.

Research bias?
Many factors may be involved in CCD but no one single cause 

has been identified. It is thought to be due to a combination of 
factors. However, claims of research bias stemming from the com-
mercial interests of pesticide companies have been made.

Two camps are in conflict. On the one side, there are scientists 
who maintain that all bee deaths are due to biological factors such 

as parasitic bee pests (mites), diseases (fungal, bacterial and vi-
ral), or a reduction in the quantity and quality of available bee food 
(pollen from flowering plants). This group, sometimes referred to 
as pesticide ‘deniers’, refuses to admit that chemical pesticides may 
be a factor contributing to the sudden rise in bee mortality.

Scientists from the opposing group have been investigating the 
possibility that changes in pesticide use, in particular the introduc-
tion of neonicotinoid systemic pesticides (see text box on page 48), 
have had a determining role in bee mortality. They do not deny 
that bees suffer from pests and diseases and loss of food sourc-
es. Instead, they argue that the bees’ capacity to survive may have 
been severely compromised by the toxic effects of the pesticides to 
which they are exposed in the environment, especially when mod-
ern agricultural practices favour large pesticide-treated monocul-
tures, offering bees fairly monotonous, pesticide-laced diets.

It should come as no surprise to learn that the pesticide com-
panies prefer scientific explanations from the former group. But 
to what extent are these companies influencing open scientif-
ic debate of the issues? There is increasing evidence of interfer-
ence in the choice and dissemination of research projects, the 
way that research results are presented to the public, public au-
thorities and decision-makers. In particular, in the months lead-
ing up to reviews of existing regulations concerning the use of 
pesticides. For example, in 2009, the EU began a revision of its 
1991 directives, “concerning the placing of plant protection prod-
ucts on the market”. And in the US, the environmental protection 
agency (EPA) is currently studying the re-registration of neonico-
tinoid pesticides. 

Sub-lethal effects of neonicotinoids on bees
Under existing legislation, pesticides must not be used at lev-

els that harm bees. Normally, these levels are set with reference 
to the lethal dose. However, it has been shown that the neonico-
tinoid pesticides can affect bees at much lower, sub-lethal doses. 

Controversy over bee mortality

Honey Bees and Pesticides: 
The Killing Fields?
Bee populations have been decimated in the last decade. Beekeepers put this down to a new class of systemic 
pesticide, while pesticide companies and regulatory authorities dismiss these claims. Yet proof is accumulating of 
research bias due to corporate influence and of conflicts of interest within the regulatory system.
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Doses that they might encounter when feeding on pollen, nectar 
and guttation drops from seed-treated flowering crops (Krupke 
CH et al. PloS ONE 2012 7(1):e29268). 

Sub-lethal effects reported in the scientific literature include 
a range of behavioural disturbances in honey bees: disorienta-
tion and difficulties in returning to the hive; 
reduced foraging and travel; impaired mem-
ory and learning; and failure to communi-
cate properly with colony members. These 
effects may be amplified by combined expo-
sure to several pesticides (e.g. Gill RJ et al., 
Nature 2012 491:105). Other observed ef-
fects are the delayed development of bee lar-
vae and reproductive problems (e.g. Wu JY et 
al., Plos ONE 2011 6(2):e14720). Also, bees 
appear to be more susceptible to pests and diseases, an effect that 
has recently been shown to be amplified by the synergistic ef-
fects of several different pesticides (e.g. Pettis JS et al., Naturwis-
senschaften 2012 99(2):153; Cornman RS et al., PLoS ONE 2012 
7(8):e43562)

Pesticide companies have spent years first denying, then mini-
mising the possibility that their systemic pesticides may have sub-
lethal effects on bees. Bayer’s position appeared particularly hyp-
ocritical when it boasted (in a leaflet for the Asian market) that 
its imidacloprid-containing insecticide ‘Premise 200SC’ had sub-
lethal effects on termites, 

What is Premise 200SC plus Nature? Low doses of imidaclo-
prid such as the edge of the Treated Zone, disoriented the termites 
and caused them to cease their natural grooming behaviour. Groom-
ing is important for termites to protect them against pathogenic soil 
fungi. When termites stop grooming, the naturally occurring fun-
gi in the soil attack and kill the termites. Imidacloprid makes fun-
gi 10,000 times more dangerous to termites. Nature assists imida-
cloprid in giving unsurpassed control. This control is called Premise 
200SC plus Nature. 

The Independent (30th Dec 2011) reported that the UK Gov-
ernment had been asked to investigate whether the sub-lethal ef-
fects on termites might also exist in bees. 

Julian Little, Bayer’s spokesman, said, “We do a lot of tests of 
the effects of insecticides on bees, and impairment of grooming 
has never shown up.” However, when pressed, he admitted that, 
“specific tests to see whether or not bees’ grooming ability was 
impaired by neonicotinoids had not been carried out.”

Field studies
A big source of scientific dispute between the ‘deniers’ and 

those who report sub-lethal effects from neonicotinoids is the 
relevance of the data to the real-life bee. On the one hand, there 
is the question of whether researchers who look at individual 
bees in a laboratory situation can extrapolate their findings to 
entire bee colonies in the field. On the other, there are disputes 
about the experimental concentrations of neonicotinoid solu-
tions and how they are administered to the bees. Does this re-
flect the concentrations that bees encounter in pollen and nec-
tar from treated plants? Over what time period are bees being 
exposed?  

Suffice to say that doubts have been cast on any study that 
finds that neonicotinoids have adverse effects on bees. But in 
March 2012, two studies published in Science drew a lot of atten-
tion because they were both conducted in field conditions with 
intact bee colonies.

Honey bees get lost
“A Common Pesticide Decreases Foraging Success and Sur-

vival in Honey Bees” was the title of the French study by Mick-
aël Henry of INRA under the direction of veteran bee researcher, 
Axel Decourtye (Science 336, 348). Decourtye’s team glued tiny 

radio-frequency identification (RFID) tags 
to the backs of foraging honey bees captured 
in the morning when first returning to their 
hives. Half the bees were treated to a sub-le-
thal dose of thiamethoxam, Syngenta’s best-
selling neonicotinoid. Control and treated 
bees were released at different distances from 
the hive (70m and 1km, respectively), at fa-
miliar or unfamiliar sites and into different 
landscapes (rural and suburban areas, respec-

tively). Their return was monitored using a RFID reader at the 
hive entrance.

In three of the four experimental designs, the difference of 
homing probabilities between thiamethoxam-treated and control 
bees was negligible (less than 10%), though the pesticide-treated 
bees always exhibited the worse results.

In the fourth experiment (foragers released at random sites;  
1km away in a cereal farming system), however, 43.2% of the thi-
amethoxam-treated bees failed to return to the hive compared 
with 16.9% of untreated bees. “We were quite surprised by the 
magnitude of the effect,” said Henry. Using a model of honey bee 
population dynamics, they simulated what would happen to 

“Two camps are now in conflict. 
On the one side are the environ-
mentalists/beekeepers and on 
the other pesticide companies 
and the scientists sponsored by 
them.”  (Stefano Maini et al. in 
Bulletin of Insectology, 2010).

http://www.bandelin.com
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a bee colony with a higher mortality rate during the flower-
ing season. If most foragers were contaminated each day, the col-
ony’s population could be halved during the flowering period, or 
even drop by as much as 75% in worst-case scenarios. As the INRA 
press release put it, “Disorientation, therefore, has the potential 
to undermine the colony’s natural development, and may make 
it vulnerable to other stress factors such as pathogens like varroa, 
nosema, or viruses, or the availability of natural flower resources.” 

Which also means that, “the long-term survival of the colo-
ny may be affected by forager bees exposed to neonicotinoid in-
secticide, even when exposed to considerably less than fatal 
amounts.”

Bumble bees make fewer colonies
The other study came from David Goulson, a bumble bee bio-

logist at the University of Stirling, Scotland (“Neonicotinoid Pes-
ticide Reduces Bumble Bee Colony Growth and Queen Produc-
tion” Whitehorn PR et al. Science 336, 351). Bumble bee colonies 
are much smaller than those of honey bees, with only a few doz-
en workers compared to up to 80,000 for honey bees. Goulson’s 
team kept 75 bumble bee colonies on a controlled diet in the lab, 
designed to mimic the bees’ exposure to imidacloprid during the 
two-week flowering period of oilseed rape. Twenty-five colonies 
received pollen treated with 6 parts per billion (ppb) of the pes-
ticide. Another 25 colonies got double that dose, and 25 more 
served as a control. After two weeks, the colonies were placed in 

a field for six weeks to forage on gardens, wildflowers, and a va-
riety of crops. 

At the end of the experiment, hives from bees fed on imida-
cloprid weighed 8% to 12% less than untreated hives. Although 
the number of worker bees was similar, the treated bees had sub-
sequently gathered less food. The most important difference 
was the number of queens produced; the control hives averaged 
13 queens, compared with 2 and 1.4 in the treated hives. “This 
is likely to have a substantial population-level impact” because 
bumble bees have an annual life cycle, and it is only new queens 
that survive the winter to found colonies in the spring. Their con-
clusion was that, “there is an urgent need to develop alternatives 
to the widespread use of neonicotinoid pesticides on flowering 
crops wherever possible.”

Both these studies sparked off political activity. In April 2012 
the European Ombudsman opened an investigation into wheth-
er the European Commission has taken appropriate measures 
to combat increased bee mortality in Europe. The EC asked the 
European Food Standards Authority (EFSA) to give a Scientific 
Opinion (see below).

A new French pesticide ban
In June 2012, the French minister of agriculture announced 

that thiamethoxam (sold as ‘Cruiser’) was banned for use on oil-
seed rape. In 1999, as a precautionary measure, France had al-
ready banned the use of imidacloprid (sold as ‘Gaucho’) in sun-
flower seed-dressing. Bee-keepers had been reporting mass bee 
losses since 1994, when Bayer’s imidacloprid was first used to 
treat crops. Studies by researchers from INRA provided evidence 
of imidacloprid’s toxicity at low doses. The ban came after pro-
longed and controversial debates between different government 
agencies, arguments with pesticide manufacturers and lawsuits. 
In 2004, the imidacloprid ban was extended to use on maize. 
Fipronil, a systemic pesticide from BASF (sold as ‘Regent’) was 
also banned following lengthy public debates and legal rulings.

Syngenta insisted that the decision to ban Cruiser in France 
had been made, “without the appropriate scientific evidence” 
(Farmers Weekly, 29th June 2012). The company also estimat-
ed that the decision would cost French farmers, “around €200 
million per season through lost yield and crop protection.” But 
French bee-keepers are somewhat happier about the situation.

Cresswell’s attack
In September, Science published a ‘technical comment’ by 

James Cresswell (University of Exeter) and Helen Thompson (UK 
Food and Environmental Research Agency, FERA) that disputed 
Henry’s findings, followed by the French researchers’ response 
(Science 337: 1453).

Cresswell pointed out that by changing the value of a factor 
‘w’ in Henry’s population model, the predicted reduction in the 
size of the bee colony due to thiamethoxam-induced homing fail-
ure would “disappear”. He claimed bee colonies grew faster and 
thus would compensate for higher bee losses. Therefore, he con-
cluded that, “pesticide regulators should be cautious in using this 
model’s outcomes when formulating a stance on controlling the 
future use of thiamethoxam.”

 Henry replied that Cresswell’s hasty resetting of the value ‘w’ 
was hardly rocket science. In fact, Cresswell’s whole justification 
was based on a single reference dating back to 1981 (Winston ML 
et al. Oecologia 48:407). In this report, a sum total of three hives 
had been studied, none of them in a context comparable to the 
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French study of thiamethoxam. By contrast, INRA’s population 
dynamics were derived from a four-year study of 208 hives.

Syngenta and James Cresswell
A couple of days after Cresswell’s comment in Science, Le 

Monde reported that, on August 8th, Cresswell had received re-
search funds of €171,000 from Syngenta (Le Monde, 23rd Sept 
2012). Cresswell said he had submitted his comment to Science 
in May, before Syngenta decided to support his lab. By “coinci-
dence” Cresswell learned that his article had been accepted for 
publication on… August 8th!

Unusually for a technical comment, Cresswell’s remarks re-
ceived extensive press coverage. The University of Exeter’s press 
release (20th Sept 2012) said that Cresswell had highlighted 
“flaws” in Henry’s study and had shown that crop pesticides are, 
“unlikely to cause colony collapse.” Reuters reported, “Honeybee 
homicide case against Syngenta pesticide unproven” (21st Sept 
2012). British scientists had “shot down” a study that, “triggered 
a French ban” on Syngenta’s pesticide. 

Cresswell was quoted, “We do not yet have definitive evidence 
of the impact of these insecticides on honey bees and we should 
not be making any decisions on changes to policy on their use.” 
Syngenta France told Reuters, “It’s important for us that what we 
had argued is now supported by a scientific study. We are going to 
use the findings of this study but it’s too early to say in what way.”

Flawed risk assessment?
Le Monde’s Stéphane Foucart asked whether the problem of 

failed pesticide risk assessments is due more to “incompetence” 
or to an, “accumulation of conflicts of interest” (9th July 2012). 
He was reacting to the 275-page Scientific Opinion technical re-
port on the science behind the development of a risk assessment 
of Plant Protection Products on bees (Apis mellifera, Bombus spp. 
and solitary bees by the European Food Safety Authority (EFSA) 
Panel on Plant Protection Products and their Residues (EFSA 
Journal 2012, 10(5)2668). This was the report commanded by 
the European Commission to evaluate standard procedures used 
to assess the risk to bees posed by pesticides in the light of mount-
ing scientific evidence that there were problems with the exist-
ing regulatory system. Current EU laws stipulate that pesticides 
can only be approved if their use does not have a detrimental ef-
fect on bees. 

“Never before, without doubt,” says Foucart, “has this agency 
produced such an embarrassing document!” 

Weak tests
In effect, the report found weaknesses in all of the exist-

ing tests used to authorise pesticides in the EU, because they are 
largely inadequate for assessing the risks to bees and other pol-
linators. For a start, the protocols were designed to test the un-
desirable effects of pesticide sprays and are therefore not at all 
appropriate for studying systemic insecticides that penetrate 
throughout the plant during its development. 

In general, tests only look at immediate poisoning; the inter-
mittent and prolonged exposure of adult bees to pesticides, “are 
not evaluated in laboratory conditions.” Likewise, the effects of 
sub-lethal doses of pesticides are not evaluated in conventional 
testing.

Furthermore, the calculations for the exposure of bees to pes-
ticides are systematically biased: they don’t take account of the 
water exuded by treated plants (‘guttation’), with which the in-

sects come into contact, nor do they consider the dust coming off 
pesticide-coated seeds during the seeding process. 

“It is therefore urgent to adapt guidelines to a specific mode 
of pesticide application and to the relevant exposure routes.” 

Standard tests in the field are also criticised. Honey bee colo-
nies are too small and the exposure times are too short. Deleteri-
ous effects, even when detected, are often statistically non-signif-
icant because not enough bees are used. “Major weaknesses” are 
highlighted by the reporters, such as the size of study fields treat-
ed with the insecticides under test. The hives used in these stud-
ies are placed in front of a test surface of 2,500 m² to 10,000 m² 
(depending on the plant). However, these surface areas represent 
only 0.01 to 0.05% of the area that a foraging bee visits around 
its hive. Therefore, their exposure to the tested pesticide is po-
tentially several thousand times inferior to reality, notably in cas-
es where bees live in zones dominated by intensive monocultures 
treated with the same pesticide.

In addition, they say, bees should be tested to determine if low, 
sub-lethal doses can cause disease due to viruses and parasites.

No bee experts at EFSA ...
Foucart wanted to know how it was possible that EU regula-

tory authorities had failed to notice that their testing procedures 
were inadequate, especially when they were officially “updat-
ed” as recently as 2010. Surely, they must have been aware of the 
mounting scientific evidence that had already justified French 
bans as long ago as 1999?

http://www.socorex.com
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He interviewed Janine Kievits, a Belgian beekeeper who is a 
member of the European Beekeeping Coordination (EBC) which, 
in 2006, began looking into how pesticides were receiving au-
thorisation at the European level. Their findings were published 
with the Corporate Europe Observatory in 2010; Is the future of 
bees in the hands of the pesticide lobby? (http://corporate europe.
org).

“It soon became clear that neither the European Commission, 
nor EFSA, has a single bee expert. Instead the Commission nor-
mally relies on the European and Mediterranean Plant Protection 
Organization (EPPO) for the evaluation of the impacts of pesti-
cides on living species.” EPPO is an intergovernmental organisa-
tion of 50 states based in Paris. 

... and none at the European Commission
However, in the case of bees and bee colonies, EPPO does not 

have any internal expertise either, so it has delegated the task of 
designing the guidelines and updates to an international, infor-
mal group of experts called the International Committee of Plant-
Bee Relationship (ICPBR). This Committee does not have a for-
mal status, but was created in 1950 as a platform to share re-
search and information on bees and plants.  

“When we learned that this organisation was meeting to re-
form the famous standardised tests, we decided to go along,” says 
Kievits. They went to the 10th international symposium of the 
ICPBR Bee Protection Group in Bucharest in October 2008. “The 
first surprise for our delegation of three beekeepers was when 
the opening speech finished by thanking the generous sponsors: 
BASF, BayerCropScience, Syngenta and DuPont.” 

The ICPBR said that the financial support of the major pesti-
cide companies was helpful because it kept down the participa-
tion costs for delegates from outside industry. And industry was 
very well represented in the form of around 40 of the 63 partici-
pants, as can be seen in the final report (Julius-Kuhn-Archiv 423, 
2009).

Thanks to generous industry sponsors
The bee-keepers went to listen to reports made by the work-

ing groups concerned with updating standardised tests (‘regula-
tory issues’). Noting that the atmosphere was friendly, they were 
nevertheless shocked by several recommendations. For example, 
the Bee Brood group (6 members, 3 from industry; Bayer, BASF, 
Eurofins GAB) proposed that a 30% loss of a bee brood, or 50% 
loss of eggs or other larval stages, is ‘normal’, as  such a reduction 

How Pesticides Work 
Key terms and important facts about insecticides and their manufacturers.

Background knowledge

-JG-

Neonicotinoids are synthetic chemical 
insecticides similar in structure and ac-
tion to nicotine. They paralyse insects 
by irreversibly blocking the postsynaptic 
nicotinic acetylcholine receptor in the in-
sect’s central nervous system. This dam-
age is cumulative, meaning that toxic ef-
fects are produced in a time-dependent 
manner, no matter how low the level of 
exposure (Tennekes HA (2010), Toxicol-
ogy 276, 1-4). 

Bee toxicity (oral LD50 – acute poison-
ing): 3.7ng/bee (imidacloprid/clothania-
din), 5ng/bee (thiamethoxam). Chronic 
and sub-lethal effects are a source of 
intense debate.

Systemic pesticides are absorbed by 
the plant and transferred via the vascular 
system, making the whole plant toxic 
to insects, including pollen and nectar 
that pollinators feed on. Neonicotinoids 
can be applied as seed coatings, soil 
drenches or granules, foliar sprays, by 
direct injection into tree trunks, or by 

chemigation (addition of the insecticide 
to irrigation water). Neonicotinoids can 
persist in the soil and in plants for very 
long time periods:

Neonicotinoids/Half-life in Soil: 
Imidacloprid 40-997 days (>2.7 years); 
Clothianidin 148-1,155 days (>3.1 
years); Thiamethoxam 25-100 days (N.B. 
clothianidin is a breakdown product of 

thiamethoxam). Imidacloprid is also a 
contaminant of surface water in Holland.

The ‘Big 6’ agrochemical corporations, 
controlling 74% of the global pesticide 
market, are Syngenta, Bayer, Monsanto, 
Dow, BASF and DuPont. 

Bayer developed imidacloprid, the 
first neonicotinoid, authorised in the US 
in 1991 and the EU in 1994. Imida-
cloprid became the world’s best-selling 
insecticide (€527 million in 2010), to 
be outsold by Syngenta’s thiameth-
oxam in 2011. Bayer CropScience, the 
world’s second largest agrochemical 
company/7th largest seed company, is 
part of Bayer AG. In 2011, it had 21,000 
employees and sales of €7.3 billion.

Syngenta (formed in 2000 from a fu-
sion of Novartis Agribusiness and Zeneca 
Agrochemicals) is the world’s largest 
agrochemical company and third largest 
seed company. In 2011, it had 26,000 
employees with crop protection (pes-
ticide) sales of €8.0 billion, and seed 
sales of €2.5 billion.

Microchipped bee
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Jeremy Garwood

can be seen in years of poor weather or food conditions (Becker 
et al. p. 43). 

The beekeepers protested that it is not ‘normal’ to accept a 
30% loss of bee brood from pesticides, in addition to all the oth-
er factors that can cause brood loss. “A beekeeper cannot survive 
if he or she systematically loses 30-50% of the future colony eve-
ry time that the honey is produced from crops that have received 
systemic pesticide treatment!”

A “normal loss” of 30 percent?
The group on guidance for assessment of systemic pesticides 

(9 members, 4 industry) only proposed the measurement of tox-
ic effects if a pesticide shows acute effects in the short-term (Alix 
et al. p.15). And none of the ICPBR proposals considered measur-
ing the impact of exposure on the bee colony rather than individ-
ual bees.

Also attending the ICPBR were experts from national agen-
cies, like Helen Thompson from FERA (who co-authored the 
Cresswell comment in Science) and Anne Alix from AFSSA (the 
French agency for food safety).

Helen Thompson was Secretary of the ICPBR in 2008, becom-
ing Chair in 2011. In September, the Pesticide Action Network 
(PAN) Europe issued a press release listing extensive conflicts of 
interest dating back to the 1990s, when she supervised toxicity 
studies for Bayer (‘Food authority EFSA’s bias on bee decline and 
pesticides’, www.pan-europe.info). They were incensed that EFSA 
had asked Thompson to write yet another report, ‘Interactions be-
tween pesticides and other factors in effects on bees’ (Supporting 
Publications 2012:EN-340). Her conclusions were that a “limited 
number” of lab studies had suggested effects but that there was 

no clear evidence from field studies that pesticides were involved 
in increased susceptibility to disease or, “that there is a link be-
tween colony loss due to disease and pesticides.” PAN announced 
that it had sent an access-to-documents request to EFSA to find 
out who had decided to award her this external contract.

Network of prejudice?
Meanwhile, as one of the UK’s experts on bee toxicology, 

Thompson appears to have played a significant role in blocking 
any changes to pesticide regulations. The UK agriculture minis-
try (Defra) has even refused to implement the milder 2009 EU re-
visions. Recently, the UK House of Commons Environmental Au-
dit Committee announced a full parliamentary enquiry into the 
matter. “In particular, we will be scrutinising the evidence behind 
the Government’s decision not to revise pesticide regulations or 
follow other European countries in temporarily suspending the 
use of insecticides linked to bee decline” (The Guardian, 21st Sept 
2012).

Meanwhile in France, Foucart revealed that Anne Alix, first 
author of the 2008 ICPBR recommendations to EPPO, had also 
represented France at EPPO and supervised French government 
approval of the new standards in 2010. Therefore, notes Foucart, 
she was an expert who approved and authorised her own work. 
Alix formerly worked for Novartis (Syngenta), then worked in 
various French public entities (INRA, AFSSA and the Ministry of 
Agriculture). In November 2011, she joined Dow Agrosciences. In 
October 2012 she gave a keynote presentation at a meeting of the 
North American Pollination Protection Campaign of the US Envi-
ronmental Protection Agency (EPA), which is currently studying 
the re-registration of neonicotinoids.

A successful forager (in the middle) performs 
her sophisticated waggle dance, to tell her 
comrades where she found the latest 
high-yield patch of flowers.
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