Science is all about trying to understand things. When a scientist gets a hunch about
why is it that something happens, he puts his hypothesis to the test in an experiment.
He may then publish the results, including his own interpretation of the data—at which
point other scientists are duty bound to question every aspect of the study, as well as
to attempt to replicate the original results. In the end, we hope to learn what is actually
true.

nd this is my intent, to get to the

truths of the neonicotinoid issue. In

this series of articles, I am essen-
tially “thinking out loud.” 1 find that the
neonic issue is so emotionally charged that
folk try to pigeonhole you as holding a black
or white position, and then try to paint you
as defending that position. Please let me be
clear—I hold no position, and am not trying
to defend anything! I'm simply asking that
we stick to the facts, rather than playing to
irrational fears and supposition. To that end
I am intentionally taking on the role of
“mythbuster,” which is predictably rubbing
some folk the wrong way. But if I can get
people actually thinking, rather than merely
parroting, then I feel that my efforts have
been successful!

So how do we reconcile the conflicting
reports on the neonics? Last month T re-
ported from Ground Zero of neonicotinoid
use, and found the majority of beekeepers to
be doing just fine. On the other hand, there
was a rash of reports this spring of apiaries
suffering serious mortality from planting
dust. And to further confuse the issue, sev-
eral recent scientific studies have been in-
terpreted as having demonstrated that
neonics are going to be the death of bees.

TRYING TO MAKE SENSE OF IT ALL

As I reported in my last article, many
beekeepers feel strongly that the wide-
spread use of the neonicotinoid insecticides
has been a good thing—there are far fewer
spray kills nowadays than back in the bad
old days (in 1968 an estimated 83,000
colonies were lost to pesticides in Califor-
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nia alone[l ). However, there remain sev-
eral unresolved issues and unanswered
questions about these insecticides:

« There are occasional, but intolerable bee
kills due to seed planting dust (especially so
this year), from which individual beekeepers
may suffer serious financial losses. This
issue must be resolved!

* Although there is a substantial amount
of good field data indicating that neonic
residues in pollen and nectar are generally
at tolerable levels, in some instances higher
concentrations have been found. These sit-
uations need to be clearly identified.

» The long-term potential buildup of
residues in soil must be carefully monitored.

* The sky-high application rates of neon-
ics for landscape uses (turf, ornamentals,
homeowner use) and on flowering trees, and
the resulting runoff into surface waters, is of
legitimate concern.

» The sublethal effects upon bee behav-
iors, such as memory, navigation, and age-
related task allocation need to be further
studied.

» The interactions between these insecti-
cides and the bee immune response to para-
sites such as mites, nosema, and viruses
need to be thoroughly investigated.

* Neonics have been shown to synergize
with one particular class of fungicides.
Other synergies should be explored, al-
though there is no particular reason to sus-
pect that neonics are unique in this matter.

All the above are things to be suspicious
of, but to date there is no overwhelming ev-

idence that any of them, save for the plant-
ing dust issuepyq, generally cause serious
problems. To ale, no independent investi-
gatory body has been able to confirm that
the neonics are responsible for large-scale
colony mortality.

Practical application: the scientific
community and the regulatory bodies are
well aware of the potential adverse effects
of the neonicotinoids, are actively research-
ing the issues above, and are in the process
of reassessing their risks.

There is a growing public demand for
more environmentally-friendly pesticides,
which must be balanced against the real-
world needs of agriculture for effective pest
control products in order to feed a hungry
world. Unfortunately, there are constraints
due to cost and the expiration of patents that
limit the actual amount of testing that can be
done before regulators must make decisions
as to whether a pesticide appears to be safe
enough to be registered for use. Accordingly,
the EPA often grants “conditional registra-
tion,” which allows it to ask for continued
testing under actual field conditions. This is
a good thing, since approved uses of a con-
ditionally-registered pesticide can be
quickly revoked should problems appear.

This is where independent scientists take
over from those of the pesticide industry,
and follow their hunches to test for any sus-
pected negative effects that the pesticide
might cause to “off target” organisms, such
as humans and honey bees. The confusing
part to the public is that ...
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LooK AND YOU SHALL FIND IT

As with anything, the more you look, the
more you will find potential risks (just
Google the words “dangers of™ followed by
any food, medicine, or household chemical).
You can drive yourself crazy with “what
ifs.” The trick is to try to put all the findings
into perspective.

LOOKING AT BOTH SIDES OF THE ISSUE

What 1 find, is that to be objective one
must go out of one’s way to investigate all
of'the evidence, and to listen carefully to the
interpretations by all parties. I already had a
thorough grounding in distrust of pesticides,
having come of age shortly after the publi-
cation of Rachel Carson’s seminal book,
Silent Spring (which jumpstarted the envi-
ronmental movement). I have a background
in aquatic biology. and have clearly seen the
devastating effects of pesticides and pollu-
tants on downstream organisms. I’m deeply
concerned about our overreliance upon pes-
ticides and the resultant environmental con-
sequences, well summarized by Dr. David
Pimentelr3;.

What I have also done, however, is to take
a look at the issue through the eyes of the
other stakeholders—the farmers and the
companies that supply them with the plant
protection products that they clamor for. 1
find that it often helps to play “Devil’s Ad-
vocate™ and argue the “other side’s” posi-
tion. I must admit that my doing so has
gotten me into hot water with a number of
beekeepers, but if our side can’t rebut the
other side’s arguments, then we don’t really
have a good case, do we?

What I found was that there are dedicated
people already trying to objectively sort out
the evidence. These are the regulatory agen-
cies, such as the EPA, which are assigned
the difficult responsibility of deciding how
best to balance environmental safety with
the demands of agriculture—a difficult task
to say the least!

THE REGULATORY GAUNTLET

Manufacturers screen each newly-devel-
oped chemical for any potential uses, in-
cluding that as a pesticide. For a chemical
(whether natural or synthetic) to be regis-
tered as a pesticide, the registrant must
demonstrate both its efficacy against one or
more pests, as well as its relative safety to
both humans and to the environment as a
whole. To do so it must run a gauntlet of
tiered levels of “risk assessment.”

In general, a product is evaluated in a
stepwise fashion, first (in the case of honey
bees) to determine the degree of exposure
(e.g., honey bees wouldn’t be expected to
get into cockroach bait), and then to quan-
tify the toxicity of the product by both con-
tact (spray or contamination of leaves) and
orally (as in nectar, pollen, or water). Risk
assessment has been updated to take into ac-
count exposure to residues from systemic
pesticides (such as the neonicotinoids),
which are absorbed by plants and distributed
in plant tissues, rather than simply sitting on
the surface (Fig. 1).
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Figure 1. Routes of exposure to systemic insecticides and potential effects upon
honey bee colonies. Diagram © SETAC (2011) Pesticide Risk Assessment for Pol-
linators: Summary of a SETAC Pellston Workshop.

After determining whether there is a risk
of bees being exposed to the product, the next
tier of risk assessment is to determine the
LD5( (median lethal dose) and the NOEL
(no observed effects level) of the pesticide,
for both oral and contact routes, and acute
and chronic exposure, for adult bees as well
as brood. Safety margins are then applied to
decide whether the risks to either adult bees
or brood indicate that additional testing is
necessary to quantify sublethal effects. Test-
ing is done first in the lab, then “semi field”
(in enclosed screened tunnels over crop
plants), and then under full field conditions
(hives next to planted fields) (Fig. 2).

Not all countries use exactly the same
testing requirements, most notably that in
the EU and Canada, the formulated product,
as opposed to solely the active ingredient,
must be tested (a position that T strongly
support). I've sat with some of the principals
and discussed the state of the art of testing.
All parties (including Bayer) would like to
improve the risk assessment protocols, and
develop a standardized set which all coun-
tries (and manufacturers) alike could use. 1
suggest that interested readers download
two recent (and free) documents on pesti-
cide risk assessment for honey bees:

* The 2008 International Symposium on
Hazards of Pesticides To Bees 47, and

* Pesticide Risk Assessment for Pollina-
tors: Summary of a SETAC Pellston Work-

Slxap[5]

You may be surprised by how thoroughly
every aspect of pesticide testing with regard
to bees is being discussed!

Practical application: the regulatory
process for risk assessment of pesticides is
constantly improving, and is adjusting
specifically for the case of systemic insecti-
cides. The regulators are looking long and
hard at the neonicsyg. but objectively rather
than emotionally.

A BALANCING ACT

Roughly 15% of agricultural crop losses
are due to insects, 13% to fungus. Growers
call for industry to provide plant protection
products to keep them from losing their
crops (just as beekeepers call for products
to protect our bees from varroa). The plant
protection product (PPP) industry tests per-
haps 200,000 compounds for any one that it
actually brings to market, ata typical cost of
some $200 million for each new product, 6]
The manufacturers need clear sets of ru[lcs
in order to maintain the incentive to develop
more ecologically-friendly pesticides.

The difficult balancing act between pro-
viding the PPP industry with rules, and the
well-deserved scientific scrutiny of the ef-
fects of manmade pesticides in the environ-
ment are handled by regulatory agencies
such as EPA and EPPO, with guidance from
SETAC and The International Commission
for Plant-Bee Relationships.

Practical application: I find it surprising
that some advocates keep repeating that the
regulatory agencies or the PPP industry are
being negligent in looking out for the well
being of honey bees—it only takes the
slightest bit of homework to see that this
claim is entirely untrue!

WHO DOES THE TESTING?

In general, after initial in-house testing, a
manufacturer will generally shop out “core
studies™ to an independent lab or university
researcher. Some will say that when an inde-
pendent researcher is paid by the manufac-
turer to run a trial to test a product, that he is
then hopelessly biased. I've spoken to a
number of researchers, who take great of-
fense at that suggestion! Or manufacturer
may hire an independent company to run the
trial. At the 2012 Eastern Apicultural Society
conference, entomologist Jessica Lawrence
from such a company (Eurofin) gave an im-
pressive presentation on the nitpicky details
that such a lab must follow in order to meet
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the highest standards of scientific tzstingm.

The EPA even then does not take study
conclusions at face value, but has its own re-
viewers go over them with a fine-toothed
comb (for an example seergy). They then
thoroughly analyze all the available data
prior to making a registration decision (see
the 137-page document for the registration
of clothianidin for some cropsygq).

Practical application: The point that I'm
trying to get across is that, although the sys-
tem is not perfect, I tend to trust the EPA’s
thorough evaluation of a pesticide more than
that of some blogger who has simply read a
few abstracts.

ACADEMIC VERSUS FIELD APPLICABLE

Something that confuses the issue is that
many of the published studies are aca-
demic—of scientific interest, but not neces-
sarily relevant to “real life” situations. The
problem with extrapolating from lab tests is
that doses which cause adverse effects to in-
dividual bees under laboratory conditions
may not cause any measurable effect when
given to normal free-flying colonies. Anum-
ber of researchers have told me that there
appears to be some sort of colony-level mit-
igation of the effects of the neonicotinoid in-
secticides.

EPPO (2012) “adopts the assumption
that the most reliable risk assessment is
based on data collected under conditions
which most resemble normal practice, i.e.
by field tests or by monitoring the product
in use. Such studies are relatively expen-
sive and difficult to conduct, but the results
should be considered as decisive if there is
any conflict with results from lower-tier
testing (laboratory and semi-field testing)”.

From my point of view, the best perspec-
tive 18 to not get distracted by the hypothet-
ical, but rather to focus upon the two final
arbiters of the effects of a pesticide upon
colony health—the ability to maintain its
population, and the ability to put on surplus
honey. These two metrics (cluster size and
weight gain) reflect the final calculus of all
the potential effects of the pesticide, and are
easily measured in the field.

Practical application: This is why I give
such weight to the on-the-ground assess-
ment of the effects of seed treatments upon
bees by the beekeepers in the Corn Belt and
on Canadian canola, who report good
colony survival and honey production de-
spite their bees foraging in landscapes with
high neonicotinoid use.

FIELD RELEVANCE

The actual measured amounts of neonic
residues found in the nectar or pollen of
treated plants are typically in the range of
0-3 ppb (rarely above 5 ppb) (EFSA 2012).
However, researchers routinely test bees fed
at levels of 25 - 400 ppb, in order to find out
what kind of negative effects may occur.
The problem is that in many cases, the re-
searchers do not make clear that they are
testing at residue levels that would not
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Figure 2. A simpli-
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normally occur under “field relevant”
conditions.

The thing to keep in mind is that the
neonics are, like nicotine, stimulants, Their
effect is similar to that of other stimulants
such as the toxic alkaloid caffeine, with
which 90% of U.S. adults intentionally dose
themselves with on a daily basis.

As an analogy, suppose that you wanted
to perform an experiment to determine the
effects of the stimulant caffeine on the abil-
ity of downhill bicycle racers to negotiate a
tricky course. A cup or two of coffee would
likely enhance their performance; but imag-
e if you forced them to drink 10 or 40 cups
(still “sublethal doses™) before the race!
Would you consider the results to be rele-
vant to everyday real life?

Dr. James Cresswellno recently per-
formed a meta-analysis o} published re-
search on the effects of neonicotinoids upon
bees, in both laboratory and field trials. He
then fitted dose-response curves to the data
(Fig. 3), which suggested that there would
be little expected bee mortality at field rele-
vant doses (the paper is a free download,
and worth reading).

On the other hand, Cresswell found that
“Dietary imidacloprid at measured levels in
nectar from two widespread crops is ex-
pected to reduce performance [e.g., naviga-
tion] in honey bees by between 6 and 11%
(oilseed rape) and between 14 and 16%
(sunflower). These findings raise renewed
concern about the impact of systemic neon-
icotinoids on honey bees that forage in agri-
culturally intensive landscapes.”

However. we must again compare those

hypothetical performance reductions with
reality—colonies in Canada make great
honey crops on treated canola, as can bees
in areas of treated corn and soy. The prob-
lem in reconciling these disparate reports is
that several factors come into play in the
field:

1. The dose makes the poison—field
doses from seed treatments are typically (ex-
cept in the case of planting dust) very low.
They are intentionally designed to be so.

2. Bees metabolize neonicotinoids
qujckly[”l, similar to the manner in which
humans quickly metabolize nicotine, so that
they appear to tolerate small doses well.

3. Bees appear to find neonicotinoid
residues distastefuly;97, and avoid drinking
highly contaminated nectar. However, they
may well bring home highly contaminated
pollen or dust.

4. Just because an insecticide goes sys-
temic in a plant, that doesn’t mean that bees
are constantly exposed to that product.
Treated plants only produce contaminated
nectar or pollen for a relatively short period
of time each season. The rest of the season
the bees would ignore those plants.

5. Several surveys of trapped pollen
found that bees in agricultural areas often
mainly collect pollen from plant species
other than the treated crops. These findings
suggest that bees may be avoiding the
treated crops, and that nectar and pollen
from the untreated plants would tend to di-
fute the insecticide residues. However, if the
treated crop is the only plant in bloom, then
the colony would be exposed to a greater de-
gree (note. however., that colonies foraging
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Figure 3. Neonicotinoids are typically tested at doses higher than those to which
bees would be normally exposed in the field via nectar or pollen. This is a legiti-
mate method for identifying potential negative effects, but the results may not
necessarily be relevant under field conditions. Graph roughly after Cresswell 2010.

on virtually undiluted treated canola appear
to do fine).

6. The above factors would lead to the di-
lution of the insecticide within the hive.

7. Then there is the “colony effect.” Even
when fed extremely high doses of imidaclo-
prid over a period of weeks or months,
colonies may continue to thrive (Pettis
2012; Lu 2012; Galen Dively, pers comm).

8. This is not to say that exposure to high
levels of planting dust can’t result in sudden
loss of a large portion of a colony’s adult
population!

Practical application: Just as drinking a
couple of cups of coffee a day won’t hurt
you, a little bit of neonics in the diet don’t
appear to harm bees. The question then is al-
ways, “How great was the dose?” With
modern analytical equipment, that is an easy
question to answer by sampling the nectar,
pollen, dust, or bees themselves. It is not
hard to pin the problem on a specific pesti-
cide if there is actual evidence, which is
why it is so important for beekeepers to re-
port adverse effects, and to make sure that
samples are taken for analysis!

PROBLEMS IN METHODOLOGY
AND INTERPRETATION

To be frank, T find many studies on the
neonics to exhibit obvious bias—those from
the registrant tend to play down any adverse
effects; to the contrary, some other labs are
clearly on a mission to prove that neonics
are the scourge of bees. Therefore, 1 find
myself reading papers on this subject with
an extremely critical eye. As an example of
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a well-designed and objectively interpreted
study, I’ve included an arbitrarily-chosen
free download in the references: (Aliouane
2009).

The first tier of testing for adverse effects
involves laboratory trials with caged bees.
One must keep in mind that the results of
these studies must be qualified, in that it is
difficult to duplicate the natural hive envi-
ronment and social milieu with a handful of
queenless, broodless bees in an incubator, so
the results may not really apply to bees in
real life. Dr. Geoff Williams has compiled a
list of suggestions for the standardization of
cage trials, soon to be published.

There are also inherent problems with
tunnel and field trials, since it then becomes
much more difficult to control extraneous
variables, such as the impact of confined
flight, weather, alternative forage, disease,
and the finding of matching control plots.
Often, unforeseen problems (Murphy’s Law
applies in scientific research) crop up during
a study and the study is junked; in other
cases, the researcher openly discusses the
problems; but sometimes obvious problems
are simply ignored in the write up. Here are
a few of the typical questionable details that
I see in studies:

1. I've already mentioned excessive dos-
ing. Exaggerated dosing may help to point
us toward avenues for further research, but
should not necessarily be interpreted as hav-
ing any field relevance. I suggest that you
take a look at the dosing level in any study.
Anything over 5 ppb in feed is likely not rel-
evant to normal field exposure.

2; Decourtye[|3] found that there were

substantial differences in susceptibility be-
tween winter and summer bees. There may
well also be race and patriline differences to
be accounted for.

3. Lack of a “positive control™—that is, a
dose of a known toxicant (typically the in-
secticide dimethoate) for comparison. With-
out a positive control, you really don’t know
how the effects of the tested product com-
pare to those from a generic chemical stres-
sor (such as a hive miticide or a natural plant
toxin). Amusingly, I've spoken with re-
searchers who included a 100 ppb dose of
imidacloprid expecting it to he a positive
control that would kill most of the bees, but
Sfound to their surprise that there was actu-
ally little effect at the colony level.

4. Additional solvents—some labs rou-
tinely use the solvent DMSO to first dis-
solve the neonicotinoid. When I checked
with a toxicologist, he said that DMSO is
dangerous to even have in a lab, since it
greatly increases absorption of chemicals
across membranes. Since the bee gut mem-
brane is an effective barrier to neonicoti-
noids[l 4 I find such use of DMSO, which
is not found in commercial neonic formula-
tions, to be potentially problematic.

5. Test bees are often knocked out with
CO2 or chilled on ice for easier handling.
Both stresses can affect be behavior and sur-
vivabiljty[ls 16]-

6. Lack of control of stress due to para-
sites. Bees stressed by nosema or virus in-
fection may be more susceptible to pesticide
toxicity 17p indicating that in any testing of
pesticides, the parasite load of the subject
bees should be controlled for.

7. Improper incubation temperature of
bees or brood. Bee behavior and longevity
can be strongly influenced by incubation
temperature[;g 19}, yet in some studies, the
test bees have been severely chilled.

8. Running tests solely on very young
adult bees, rather than mixed age workers.

9. Lack of proper nutrition for caged,
newly-emerged bees. Many trials start with
bees that are emerged into a near-sterile en-
vironment. These “teneral adults™ are gen-
erally deprived of the normal meal of jelly
from a nurse bee (and the included inoculum
of the critical endosymbiotic gut bacteria),
nor are they fed beebread, or any other pro-
tein source. DeGrandi-Hoffmanp;(; demon-
strated that young bees deprived of protein
get hammered by DWV. DWYV can strongly
affect bee brain function.

10. In one widely-cited study, it appears
that the researcher unknowingly starved the
bees for sugar, yet claimed that their mortal-
ity was due to the insecticidespy 1.

11. Caged bees are generally not exposed
to the normal queen and brood pheromones
of the broodnest. We have no idea how such
deprivation affects their behavior, physiol-
ogy, or resistance to insecticides.

Imagine that if we wished to determine
the effects of a pesticide on humans, but that
we used as test subjects young children that
had been ripped away from their families,
chilled, starved, and held in isolation, then
knocked out and revived, dosed with a stim-
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ulant and then watched to see how well they
performed some arbitrary test. Would we
feel that the results of such a test were ap-
plicable to the human community in the real
world? Again, the question on any scientific
study on bees is whether the results are field
relevant.

Practical application: when I carefully
scrutinize scientific papers, I find that a
number suffer from (often inadvertent)
flaws in methodology, or from overreaching
interpretation of the results. Luckily, the ma-
jority of researchers are meticulous and me-
thodical, and I am greatly impressed by their
diligent work! Unfortunately, most beekeep-
ers can’t take the time to sort the good from
the questionable.

RECENT STUDIES

There have been several widely cited
studies released in the last couple of years—
I’ve indicated in the references those that are
free downloads. For those few of you who
still trust my judgment and objectivity, 1l
give short summaries. Please note that I’ve
often corresponded with the authors to get
further details of their studies—in general,
the researchers are happy to discuss their
methodology and findings.

Nosema: Alaux (2009); Vidau (2011);
Pettis (2012)—There is every reason to ex-
pect a synergy between insecticide stress
and nosema infection; neonic treatment may
either increase or decrease spore production,
but appears to increase mortality in infected
bees. However, such results may not be ap-
parent at the colony level. In the Pettis study,
after 10 weeks of feeding colonies pollen
patties spiked at 5 or 20 ppb imidacloprid,
“there was surprisingly no relationship be-
tween Nosema infection and imidacloprid
treatment which would have been predicted
by the lab study.”

Chronic toxicity: Tennekes (2010a, b)}—
I discussed the paper and his alarming book
at length with Dr. Tennekes. He points out
legitimate concerns about high levels of
residues in surface waters; however, the ap-
plicability of the Druckrey—Kiipfmiiller
equation does not stand up to scrutiny, nor
does his bird data.

Gauttation fluid: Hoffmann (2012) found
the guttation fluid droplets on treated mel-
ons could contain high levels of neonics. I
corresponded with the author about his three
studies in Arizona—alternate water sources
were available, and he did not observe bees
taking up the guttation droplets.

Imidacloprid and CCD: Lu (2012). I
don’t wish to belabor this paper’s shortcom-
ings (see ScientificBeekeeping.com for de-
tailed questions). Scott Black, executive
director of the Xerces Society for Inverte-
brate Conservation, called the study “fatally
flawed,” both in its design and its conclu-
sionspyp1. However, there were two clear
conclusions that could be drawn from the
study—(1) feeding colonies for four straight
weeks with a half gallon of HFCS spiked
with imidacloprid at field-realistic levels did
not have any negative effects, and (2) then
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feeding the colonies with sky-high levels of
the insecticide for another nine weeks
straight still did not harm them enough to
cause mortality during treatment or for three
months afterward.

Planting dust: Krupke (2012) contained
little new information—planting dust can
cause bee mortality; the test colonies recov-
ered (Greg Hunt, pers comm). Points out po-
tential synergies with fungicides—there are
also other pesticides in the dust. There is a
large body of research already published on
this issue—see Krupke’s or Marzaro’s
(2011) references sections.

Bumblebees: Whitechorn (2012) found
that bumblebee colonies fed realistic doses
of imidacloprid gained less weight and pro-
duced fewer queens. This finding is of great
interest, since solitary- and bumblebee
colonies are more likely to be affected by
pesticides than would be honey bees (due to
the population reserve in the honey bee
colony). This is of special concern, since na-
tive pollinators are already suffering greatly
from habitat disturbance and introduced
pathogens. “However, it is uncertain as to
what extent the exposure situation in the
study is representative to field conditions
since bumblebees would need to forage for
two weeks exclusively on imidacloprid-
treated crops in order to be exposed to the
same extent as in the study” EFSA (2012).

Homing ability: Henry (2012) glued
RFID chips to foragers, fed them a substan-
tial dose of thiamethoxam, released them up
to a km away from their hives and recorded
whether they made their way home. They
then calculated that colonies should crash
due to loss of foragers—a result not substan-
tiated in, say, canola fields. Schneider
(2012), using similar tracking chips, found
that field-realistic doses of imidacloprid or
clothianidin had no effect the number of for-
aging trips from the hive to the feeder, the
duration of these foraging trips, and the time
interval a bee spent inside the hive between
foraging trips, but that much higher doses,
as expected, did cause negative effects. The
EFSA review (2012) states that “it should be
noted that there are several uncertainties re-
garding these results, therefore, they should
be considered with caution. In particular, in
the studies from Henry et al. and Schneider
et al. bees consumed the total amount of ac-
tive substance within a relatively short pe-
riod and not administered over a longer
period (i.e. a day). Depending on the sub-
stance properties and how fast the substance
can be metabolised by the bees, this method
of exposure could have led to more severe
effects than what may occur when bees are
foraging.”

Sucrose responsiveness and waggle
dancing: Eiri (2012) found that foragers
treated with imidacloprid were less respon-
sive to low sugar concentrations in offered
droplets of syrup (intoxicated bees “liked”
sweeter syrup). They also found that if bees
were fed a 24 ppb (about 10x field realistic)
dose of imidacloprid, the next day they per-
formed fewer waggle dances (were they
“hung over”?). Again, I must question the

relevance of such high doses.

Other studies: I could fill the pages of
this magazine several times over with my
notes on hundreds of studies and my corre-
spondence with various researchers, as I’'ve
really been trying to make sense of the neon-
icotinoids. I wish that I could give you cut
and dried answers, but the science is not yet
there. I’ll continue my analysis in the next
issue...
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