
Background

Gewasbeschermingsmiddelen op basis van clothianidin
formulering Toepassing(en)

13276

Er zijn geen biociden en geen niet-professionele middelen toegelaten op basis van clothianidin.

"PART A

Only uses as insecticide may be authorised.

For the protection of non-target organisms, in particular honey bees, for use as seed treatment:

Member States shall ensure that:
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- the label of the treated seed includes the indication that the seeds were treated with 
clothianidin and sets out the risk mitigation measures provided for in the authorisation,

- monitoring programmes are initiated to verify the real exposure of honey bees to clothianidin 
in areas extensively used by bees for foraging or by beekeepers, where and as appropriate.";
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In de Tweede Kamer is op 17 februari 2011 motie 19 aangenomen. Deze motie betreft de 
herbeoordeling van bestrijdingsmiddelen op basis van neonicotinoïden voor het onderdeel 
(subletale) effecten op bijen. Dit document bevat de beoordeling van het risico voor bijen van 
momenteel in Nederland toegelaten middelen op basis van clothianidin. Deze middelen zijn in 
onderstaande tabel weergeven.

- the seed coating shall only be performed in professional seed treatment facilities. Those 
facilities must apply the best available techniques in order to ensure that the release of dust 
during application to the seed, storage, and transport can be minimised,

- adequate seed drilling equipment shall be used to ensure a high degree of incorporation in 
soil, minimisation of spillage and minimisation of dust emission.

- the conditions of the authorisation, in particular for spray applications, include, where 
appropriate, risk mitigation measures to protect honey bees,

A. Plant protection products
Risk assessment is done in accordance with Chapter 2 of the RGB published in the 
Government Gazette (Staatscourant) 188 of 28 September 2007, including the update of 20 
October 2009, which came into effect on 1 January 2010. The bee risk assessment is based on 
the most recent guidance document, which is EPPO 2010. This includes methodology to 
assess the risk from systemic substances.

Clothianidin is placed on Annex I of 91/414/EEG since 08/01/2006 (2006/41/EC). In 
Commission Directive 2010/21/EU, the Inclusion Directive of clothianidin was amended with 
additional provisions to avoid accidents with seed treatments. The provisions relevant for 
honeybees are now as follows: worden onderstaande zaken ook opgenomen in WGGA: bij 
clothianidine: eisen worden aanggegevn voor mais: ja worden meegenomen: mais zaad is 
minder gecoat dan b.v. suikerbieten
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A.1 Professional uses of plant protection products: seed treatments
dosering formulering

13276

Risk assessment for bees
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Maize seeds are coated with a normal/basic coating, so dust formation cannot be excluded. 
Whether this dust can be expelled outside the field depends on the type of machinery. The 
sowing of maize is done with pneumatic machines. The pneumatic machines used for maize 
sowing have been adapted since 01/2010 to ensure that the air flow is sent downwards, 
towards the maize field and not upwards. Furthermore, the dust level of maize seeds is kept to

1x 50 g 
a.s./ha

PONCHO 
ROOD

The risk assessment is based on the final LoEP (List of enpoints)of October 2005 and 
additional data from the applicant (presented in Annex I). Also, information from the public 
literature is taken into account (presented in Annex II). Wordt Appendix!

Sowing of beets is done mechanically and seeds have a film coating. No dust drift is expected. 
The recently submitted studies on dust drift from sugar beet sowing (see LoE, section dust 
deposition sugarbeet) confirm this expectation. The risk via this route is acceptable for the use 
in beets without additional measures.

2) Off-field - dust from treated seed
Dust drift from seed is a relevant exposure route for the use in beets and maize, because the 
seeds are sown outside. The risk that dust from the seed coating reaches neighbouring crops 
or other flowering plants and in that way exposes bees to the a.s., depends on the type of 
coating in combination with the type of sowing. This assessment is based on the dust drift 
matrix available at www.ctgb.nl.

Exposure to honeybees may occur via several routes, which will be discussed separately 
below.

Direct exposure
Direct exposure to clothianidin should be avoided because of its high acute toxicity to bees: 
LD50 = 0.00379 and 0.04426 pg a.s./bee (oral and contact, respectively) according to the LoE. 
It is noted that on May 26th 2011, the applicant submitted a new acute toxicity study to 
honeybees which showed slightly lower values: 0.0025 and 0.0389 pg a.s./bee for oral and 
contact toxicity, respectively. This new study (Schmitzer 2008) was submitted too late for full 
evaluation and is not essential for the risk assessment as the EU-agreed endpoint is in the 
same range (indicating the high toxicity of the active substance). Therefore, the new study is 
not included in the LoE and the current risk assessment. (artikel bijvoegen in literatturlijst)

1x 60 g 
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1) In-field
In-field exposure during sowing is not expected for the proposed uses, because they are seed 
treatment uses.
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a minimum and sowing is not done under windy weather conditions.
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The study evaluator remarked that interpretation of most of the long-term studies in France and 
Germany would be improved by statistical hypothesis testing (e.g. a pre-post repeated 
measures design). However, statistical analysis of bee field studies is not commonly performed 
in the current European risk assessment framework; instead, the results are interpreted by 
expert judgment. Based on expert judgment (of Ctgb and the study evaluator) of the wealth of 
available data for clothianidin, it is concluded that the long-term effects on honeybee colonies 
after exposure to dust from maize sowing are acceptable. It is therefore concluded that the risk

In Germany, monitoring was set up after the dust drift incident with clothianidin-treated maize in 
2008 (Liebig 2008 and 2009, LoÉ section bee monitoring). The study authors concluded that 
even if exposure of dust during sowing of maize seeds has adverse effects on bee colonies, 
they can recover and succesfully overwinter. This conclusion is probably correct, but the 
evaluator noted some shortcomings which should be addressed by the applicant (see below).

In addition to the semi-field and field studies, long-term monitoring studies were performed 
which studied the effects on honeybee colonies after exposure to dust from maize sowing.

The NOER for mortality of dust exposure to clothianidin was set at <0.50 g a.s./ha in a cage 
study (Bakker 2010, LoE section dust toxicity). Thus, for the use in maize mortality of 
honeybees which are exposed to dust from sowing cannot be excluded based on this value and 
further work (e.g. higher tier studies) is necessary. However, this cage study also showed that 
mortality returned to normal levels immediately after moving the hives to an uncontaminated 
area and that no effects of the treatments on colony condition were observed.

Effects from exposure to dust from maize sowing were also studied in a field test (Garrido 
2010, LoE section dust toxicity). In this study, the application rate was higher than proposed for 
Poncho Rood (132.9 vs. 50 g a.s./ha). As explained in the study summary in the LoE, it is 
expected that no adverse long term effects are induced by exposure to low levels of abraded 
dust from clothianidine dressed maize seeds, released during sowing. This study is still running 
and the final report, scheduled for summer 2011, will include an assessment of the 
overwintering performance of the colonies.

In four studies on isolated field plots in France, honey bee colonies were exposed during 
sowing of maize seeds, seed-treated with clothianidin at a rate of nominally 0.5 mg clothianidin 
a.s./kernei (50 g a.s./ha) and during the subsequent period when guttation was regularly 
observed on the maize seedlings (Liepold, 2010 a-d, see LoE section guttation and dust 
exposure). The study author concluded that in none of the studies adverse effects on honey 
bees and honey bee colonies have been observed, neither during the sowing operation of the 
clothianidin-treated maize seeds nor during the subsequent growing period of the maize 
seedlings when guttation occurred. The evaluator accepted this conclusion for guttation and 
also accepted the conclusion that maize seed drilling (and subsequent guttation of seedlings) 
had no short term effects on bee colony development during the exposure period (24 days) for 
one of the four studies (Champagne area). In the other three areas, it was considered not likely 
that exposure to dust during and shortly after drilling has had considerable effects on bee 
mortality or colony development during the exposure phase, but there were some shortcomings 
in the analysis of the data and re-analyses of the data is considered necessary before proper 
conclusions can be drawn from these three studies.

The worst case value for drift outside the field when maize sowing is done according to these 
restrictions is 0.55% of applied dose (at 5 m from the field, see LoE section dust deposition 
maize). This leads to an off-field dose of 0.55% of 50 = 0.28 g a.s./ha.



Het volgende moet worden vermeld op de zakken met behandeld zaad:

/33.doc/30-10-23 pag. van 35 4

Wat is sterke wind? Definitie vastgelegd in ander kader? Opnemen definitie uit driftkader?Moet 
dit in een getal er in? Spuit 5 m/s, andere zaken ook 5m/s, totdat in EU wordt besloten tot 
afgestemd kader. Op terugkomen in

Thus, with these restrictions and based on expert judgment of the wealth of available data for 
clothianidin, it is concluded that the long-term effects on honeybee colonies after exposure to 
dust from maize sowing are acceptable.

To ensure this, and reduce exposure outside the field where flowering plants may be present 
as much as possible, the dust level of maize seeds should be as low as possible, deflectors 
should be used and sowing should not be done under windy weather conditions. Incidents with 
maize sowing causing acute mortality of bees foraging on neighbouring areas (in 2008 in 
Germany, Slovenia and Italy; probably also in 2011 in Slovenia, this incident is still under 
investigation) show that it is very important that these conditions are met. In the Netherlands, 
increased bee mortality after maize sowing has never been reported so far.
The following restrictions should be mentioned on the product label for maize (already 
prescribed since January 2010):

from dust drift of Poncho Rood is acceptable, provided that the level of dust drift is kept to a 
minimum.

Behandeld zaad mag bij het opzakken geen hoger stofgehalte hebben dan 0,75 g stof per 
100.000 zaden (volgens de Heubach-methode).

Om de bijen te beschermen moet blootstelling via stofdrift geminimaliseerd worden. Om dit 
te bereiken dienen bij het uitzaaien van het behandelde zaad specifieke instructies gevolgd 
te worden die vermeld staan op de zakken behandeld zaad.

The risk of the metabolites is considered to be covered by that of the parent, as the metabolites 
are less or much less toxic than the parent (metabolite TZNG is of moderate toxicity to bees: 
acute LD50 = 3.9 ug TZNG/bee; all other metabolites are not toxic to bees, as indicated in the 
DAR) and in all residue studies the analysed concentrations of TZMU and TZNG in nectar and 
pollen were below the limit of detection of 0.3 pg/kg. Therefore, only the parent substance 
clothianidin is considered.

‘Voor het zaaien
Breng bij het vullen het eventueel aanwezige stof onderin de zaaizaadzak niet over in de 
zaaimachine.

Indirect exposure via systemic working mechanism
Due to its systemic nature, the a.s. can be taken up by plants. If this plant carries flowers, bees 
may be exposed to clothianidin or its metabolites via nectar and/or pollen* This route may be 
relevant for the erop itself, weeds and succeeding crops. Guttation droplets may contain the 
active substance and/or metabolites. Also, the risk via honeydew from aphids must be 
assessed.

Bij het zaaien
Zaai geen behandeld zaad bij sterke wind en zaai de aanbevolen hoeveelheid zaaizaad. 
Wanneer een pneumatische zaaimachine wordt gebruikt, moet de luchtstroom met 
eventueel daarin aanwezig stof van behandeld zaad naar het grondoppervlak of in de 
grond worden gericht via zogenaamde deflectoren. ’



<0.3 ug a.s./kg (LOD), once 1 ug a.s./kg (LOQ)). The retrieved residues of clothianidin in<
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Several residue studies in maize are available in the DAR (LoE, section Field or semi-field 
studies - residue studies) in which the seeds were treated at the intended use rate. In none of 
these studies residues of the metabolites TZMll or TZNG in pollen was found (residue usually

Maize, however, will flower and bees can collect the pollen from maize. Therefore, the 
exposure route via maize pollen must be considered.

The risk to adult bees foraging on maize pollen can be estimated by using the data from Rortais 
et al. (2005), as indicated in EPPO 2010. Nurse bees are expected to consume the highest 
amount of pollen of all categories of bees: 65 mg/bee in 10 days.

The applicant also submitted two further laboratory studies (Simoens & Jacobs 2005 a+b). One 
study aimed at demonstrating whether clothianidin, brought into the bee hive via contaminated 
pollen, will be transferred to the next generation of honey bees (larvae) via larval food (royal 
jelly) provided by nurse bees. In the other study, the effect of clothianidin in bee bread (mixture 
of pollen and honey consumed by nurse bees to produce royal jelly) on food gland 
development has been determined. According to the applicant, the residue analysis of all royal 
jelly samples revealed that there is no transfer of clothianidin from the food of nurse bees (bee 
bread contaminated with 10 pg/kg of clothianidin) to the royal jelly provided to the larvae when 
the nurse bees are exclusively fed with clothianidin-contaminated bee bread. Moreover, no 
impact on the development of the brood food glands of nurse bees was found when nurse bees 
exclusively fed on bee bread, contaminated with 10 pg/kg of clothianidin. These studies were 
submitted too late (May 26th 2011) to enable a full evaluation. Based on the summary of the 
applicant, they do not give concerns about the relevant long-term laboratory endpoint, which is 
now determined for adult bee mortality at 8.5 ppb and for larval development at 20 ppb. The 
studies are also not required according to the risk assessment scheme. For these reasons, 
they are not included in the LoE and the current risk assessment but will be evaluated for future 
risk assessment of clothianidin.

1) Residues in nectar and pollen of the treated crops
Beets are not supposed to flower during cultivation. Therefore, no exposure via nectar or pollen 
from the treated erop itself will take place.

Based on these two laboratory studies, the level at which no adverse effects are expected from 
clothianidin is 8.5 pg/kg.

The EPPO scheme (2010) indicates that when risks from systemic substances can be 
expected based on acute toxicity of the substance, toxicity after longer-term exposure should 
be considered. For clothianidin, a chronic (10-d) toxicity study with adult bees was done. The 
10-d NOEL was 10 pg/L and since the density of the sucrose solution was ca. 1.18 g/cm3, this 
corresponds to a value of 8.5 pg/kg. The study author calculated that at this concentration, the 
cumulative dose over 10 days was 3.8 ng/bee.
Furthermore, a larvae toxicity study indicates that the NOEC for adverse effects on larvae 
development should be set at 20 pg a.s./kg diet.

maize pollen ranged from 2.1-6.2 pg a.s./kg pollen (mean value not calculated; from here on, 
‘ppb’ will be used instead of pg a.s./kg).
The applicant now submitted an additional residue study in maize (LoE, section Residues).
Residue measurements in maize pollen at a worst case dose rate (1.25 mg a.s./seed, as 
opposed to the proposed 0.5 mg a.s./seed) showed that the mean values of clothianidin in 
pollen are 3.4 ppb in pollen from plants and 1.1 ppb in pollen taken from bees. Only very 
exceptionally is a value above the NOEC of 8.5 ppb found.
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Thus, based on the residue levels in pollen and the laboratory endpoints for chronic adult 
mortality and larvae development, the risk to honeybees trom foraging on maize which has 
been treated with clothianidin is expected to be low. This expectation can be checked by 
looking at the higher tier studies.

In the DAR of clothianidin, several higher tier studies are presented (see LoE, section Field or 
semi-field tests). Semi-field and field studies are available in which colonies were foraging on 
seed-treated flowering crops (sunflower and oilseed rapé) or fed with treated pollen or honey. 
No adverse effects on bees were found. However, in all studies in the DAR, the observation 
period was short, only up to a couple of weeks. This means that less than one full brood cycle 
was covered during these trials. It was concluded in the DAR that the risk to bees from the uses 
in maize (53.8 g a.s./ha) and sugar beet (78 g a.s./ha) is acceptable based on the higher tier 
studies in the DAR. These uses in principle cover the proposed uses in the Netherlands. 
However, only the risk of exposure via the erop itself was considered and effects on bees were 
not studied for longer than two weeks. Ctgb considers that the risk of this persistent, systemic 
substance should be more thouroughly investigated than was done in the DAR.

For the chronic risk assessment, mean residue values are appropiate (see EPPO 2010, note 
10). The mean residue value in pollen of 3.4 pg/kg (taken from the study with worst-case seed 
treatment rate of 1.25 mg a.s./seed) leads to a possible intake of clothianidin by nurse bees of 
(65 mg*3.4 pg/mg=) 0.221 ng/bee in 10 days. This value can be compared to the chronic NOEL 
for adult bees of 3.8 ng/bee in 10 days, which leads to a TER of 17, indicating a low risk. This 
calculation assumes that all pollen is taken from maize, which may be considered a worst case. 
E.g. the French Authority uses a maximum rate of 80% maize pollen in pollen intake based on 
an INRA survey on the collection of maize pollen by forager bees (Information from the French 
risk assessment of Cruiser 350 dd. December 2009).

Furthermore, since the residues in maize pollen are always below the NOEC for larvae 
development of 20 ppb, even at a seed treatment rate wich is more than twice as high as the 
proposed rate, the risk to larvae fed with pollen from treated maize is expected to be low.

Studies of longer duration are now available to assess the possible long-term effects of 
exposure to clothianidin in maize pollen. In France, on three locations long-term exposure 
studies on honey bees are running (Hecht-Rost and others, LoE section long-term studies after 
exposure to flowering maize), which include overwintering success. In these studies the same 
honey colonies are exposed for three years in succession to flowering maize on isolated field 
plots, which have been grown from maize seeds, seed-treated with clothianidin at a rate of 
nominally 0.5 mg clothianidin a.s./kernei (nominal dose rate: 50 g a.s./ha; no exposure during 
sowing, only from foraging on pollen). Exposure lasts for 10-12 days per year, the period of 
flowering, after which the colonies are transferred to a monitoring site. Residues in maize pollen 
are low (reported as 1, 3 and 5 pg/kg in the three studies).

The study authors conclude that on the basis of available data in the interim reports, no long­
term adverse effects on honey bees and honey bee colonies are induced from exposure to 
flowering maize grown from clothianidin dressed maize seeds. As indicated in the LoE, one of 
the three studies was not accepted in its current state (re-analysis of the data is considered 
necessary). The other two studies however indicate that there are no long term effects induced 
by exposure to flowering maize grown from clothianidin dressed maize seeds.
The evaluator remarked that interpretation of these long-term studies would be improved by 
statistical hypothesis testing. However, statistical analysis of bee field studies is not commonly 
performed in the current European risk assessment framework; instead, the results are 
interpreted by expert judgment.
Based on the above risk assessment using laboratory data, higher tier studies including multi- 
year trials, and measured residue data, long-term adverse effects on honeybee colonies when 
exposed to flowering maize treated with Poncho Rood at the proposed rate are not expected,



so risk is acceptable..
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3) Succeeding crops
Based on the persistent nature of clothianidin, it may occur in succeeding crops. This route was 
not assessed in the DAR. To assess the risk from exposure via succeeding crops, the higher 
tier studies with flowering crops (sunflower and cfliseed rapé) available in the DAR will be 
considered. In these studies, seeds were directly treated, so they may be seen as worst case 
for exposure from untreated succeeding crops.

Studies were also done with sunflower: There are two tunnel tests available established in 
sunflower fields in Germany, slightly above the intended use rate. During both tests no effects 
on behavior were observed. On day 3, high mortality was observed in one test. This was 
probably due to an escape trial of a bee swarm. This high mortality on day 3 is not regarded as 
treatment related. Analyzed residues : maximum 3.1 pg a.s./kg sunflower pollen and < 0.3 ug 
a.s./kg sunflower nectar (below the limit of detection).
A test was conducted to investigate the effect of treated sunflower honey on the development 
of small bee colonies. During the test the behavior was not affected. The honey deposition area 
and the proportion of the comb area occupied by adults were not affected by the treatment. 
There was no treatment related effect observed on population growth, queen egg laying 
activity, larval and pupae abundance. The number of dead bees found at the tent edges in the 
treatment group was slightly higher than in the control but no dose relationship was observed. 
On day 22 an abnormal high number of dead bees was found in front of the beehive of the 10 
pg/kg group. This effect was not dose-response related and arrived just on one single day. 
Besides these erop dependent studies two more studies were performed. A field study 
investigated the effects of treated sugar solution. No treatment related effects on the behaviour 
could be observed. A raised mortality was observed for the highest test concentration. 
Therefore the NOEC of this study is established at 20 pg/kg sugar solution. The second test 
investigated the effects of treated pollen on the development of small bee colonies. The 
behavior was not affected. The honey deposition area and the proportion of the comb area 
occupied by adults were not affected by the treatment. There was no treatment related effect 
observed on the population growth, queen egg laying activity, larval and pupae abundance at 
20 pg/kg. No effect on mortality was observed.

2) Flowering weeds
In the proposed crops, flowering weeds may occur in the field, but exposure via this route is not 
expected to be very high since a large amount of flowering weeds in fields is advërse to 
profitable agriculture. Therefore, exposure via this route is expected to be low.

Several studies were done with oilseed rapé. During the cage tests, treated rapé seed was 
tested in Sweden, France and Great Britain at the intended use rate. In all these studies no 
increased mortality or behavioral impacts were observed. Residue analyses were conducted 
which resulted in maximum 8.6 pg a.s./kg rapé nectar sampled by bees and maximum 1.7 pg 
a.s./kg rapé pollen sampled by bees. In addition there is a field study (in Ontario and 
Minnesota) with an application rate slightly lower than the intended use for oil seed rapé. No 
treatment related effects were observed during this field study. Also two tunnel tests are 
available, established in summer rapé fields in Germany at the intended use seed dressing 
rate. In both studies no treatment related effect on behavior and mortality could be observed. 
Analyzed residues : maximum 5.4 pg a.s./kg rapé nectar and max. 2.5 pg a.s./kg rapé pollen. A 
study on the residue levels of clothianidin and its relevant metabolites in nectar and pollen of 
winter rapé was conducted. In this study the seeds were treated slightly below the intended use 
rate. The nectar and pollen contained no residues of clothianidin (below the LOD of 0.3 pg /kg), 
nor of its metabolites TZMU and TZNG.



available). The exposure can be calculated as <0.3 ng/g 0.321 g/bee/day = <0.0963
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The worst-case mean residue value in pollen of 3.4 pg/kg (taken from the study with worst-case 
seed treatment rate of 1.25 mg a.s./seed) is used here (it is noted that this is higher than all 
residues measured in sunflower and OSR pollen). As already calculated above, at this level a 
low risk is indicated to bees feeding on pollen. Also, the residues in nectar and pollen of directly 
treated crops are always below the NOEC for larvae development of 20 ppb. Therefore, the risk 
to larvae fed with forage from succeeding crops is expected to be low.

ng/bee/day. This value compared to the chronic NOEL for adult bees of 0.38 ng/bee/day 
(calculated from 3.8 ng/bee in 10 days) leads to a TER of >4. Thus, the expected exposure 
from foraging on treated sunflower is lower than the NOEL for adults (it is noted that the EPPO 
scheme does not give a trigger value to compare the TER with). This calculation is based on 
the worst case intake level for nectar foragers and on a <-value for nectar concentration.
Residue levels in rapé nectar indicate a higher level: a maximum level of 8.6 pg/kg was found. 
Sugar content in rapé nectar and rapé honey is unknown, but assuming comparable content as 
sunflower, it is clear that with these levels the TER may be above 1. However, it is also clear 
that it is a very worst case approach to use measured residue values from directly treated crops 
for untreated succeeding crops.

Therefore, the applicant has now submitted studies (Neuman et al. 2005a,b,c; Przygoda et al. 
2007a,b) in which the residue levels in nectar and pollen of succeeding crops collected by bees 
have been investigated.
Three scenarios were tested, all taking into account a realistic worst-case long-term soil 
background concentration after successive use of clothianidin as maize seed treatment over 
several years:
1) Treated and untreated maize, sown in treated or untreated soil (simulating maize mono- 
culture scenario). Results: The analytically verified soil concentration of 18.0 and 19.2 pg 
clothianidin/kg soil (day of drilling) did not result in a quantifiable up-take and translocation of 
clothianidin into pollen of undressed maize (<LOQ of 1 ppb). Clothianidin residues in pollen 
from clothianidin-dressed maize in clothianidin-pre-treated soil were nearly identical (difference 
0.1 pg a.s./kg) to the residues in maize pollen from clothianidin-dressed maize in native soil.
2) Untreated OSR sown in treated soil simulating erop failure situation. Results: An analytically 
verified soil concentration of 21.0 pg clothianidin/kg soil (day of drilling) resulted on average in a 
residue level of 3.5 pg clothianidin/kg pollen (max. 4.0 pg clothianidin/kg pollen). The induced 
residue level in nectar was found to be 2.2 pg clothianidin/kg.
3) Untreated OSR sown in treated soil simulating realistic succeeding erop scenario. Results:

Considering nectar, nectar foragers are expected to consume the highest amount of nectar of 
all categories of bees: 224-899 mg sugar/bee in 7 days, which translates into a level of 32 - 
128 mg sugar/bee/day. How much nectar or honey intake is needed to reach this sugar intake, 
depends on the erop and environmental conditions. Rortais et al. give the example of 
sunflower: when a honeybee requires 1 mg of sugar, it will have to consume either 2.5 mg of 
fresh sunflower nectar or 1.25 mg of sunflower honey. Thus, a bee would need 80-321 mg 
sunflower nectar/day or 40-160 mg sunflower honey/day.
Measured residues in sunflower nectar are <0.3 pg/kg (for honey, no measurements are

The available higher tier trials show that no short-term adverse effects are expected on 
honeybee colonies when exposed to flowering oilseed rapé and sunflower at 50 and 25 g 
a.s./ha, respectively. It is considered that these studies are relevant to assess the risk of 
succeeding bee-attractive crops for the proposed uses, even if the use in beets has a slightly 
higher dose rate. As already noted above, the studies in the DAR are of short duration and do 
not assess possible long-term effects on bees. They are however useful for their residue 
measurements. Using the residue measurements, the risk to bees foraging on pollen or nectar 
can be estimated by using the data on daily intake from Rortais et al. (2005), as indicated in 
EPPO 2010. For the chronic risk assessment, mean residue values are appropiate (see EPPO 
2010, note 10).



adjacent crops or habitats, in a typical German sugar beet growing area. Guttation was
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5) Honeydew
According to the new EPPO scheme (2010), exposure to contaminated honeydew is not 
considered relevant in the case of soil and seed treatments, unless the compound is highly 
selective towards non-aphid insects (see note 4 EPPO 2010 scheme). Section B.6.1.6 of the 
DAR of clothianidin describes the effects achieved and the mode of action on target organisms. 
It is concluded there that “the biological efficacy of clothianidin against the sucking pests tested

4) Guttation
Several studies are available in which the risk via guttation from clothianidin-seed-treated crops 
was considered.
The occurrence of guttation was recorded in twelve commercial sugar beet fields and its

observed, but not often (see LoE, section guttation in sugarbeef).
In maize, guttation is a much more common phenomenon, which was shown in four trials in 
France (see LoE, section guttation and dust exposure in maize, Liepold 2010 studies). In these 
trials, seedlings were inspected for guttation droplets from emergence till the occurrence of 
guttation had stopped for more than five days (24-53 days), several times per day from early in 
the morning until guttation had stopped for that day (between 11 and 13 h). Bee hives were 
present close to these fields. Guttation was observed to take place in the morning on the 
majority of observation days, and timing during the day partly overlapped with the period of high 
flight activity of the bees. Bees were never observed to collect guttation fluid, and seldom were 
they seen in contact with guttating plants.
A similar trial was performed in Austria (see LoE, section guttation and dust exposure in maize, 
Lueckmann et al. 2010): maize seedlings sown from treated seed were observed for guttation 
and for bees drinking from guttation droplets. Residues in guttation droplets were measured. 
This study demonstrated that honey bees do occasionally use guttation fluid as drinking supply, 
and guttation does contain considerable amounts of clothianidin, diminishing over time, but 
guttation is not a favoured water source, and mortality of adult bees measured at the hives was 
generally low, confirming that potential exposure to and/or optake of contaminated guttation 
fluid did not lead to noticeable increases of adult bee mortality measured at the hive.
These studies sufficiently demonstrated that exposure to and consumption of guttation fluid by 
foraging bees is unlikely to happen, or only at a very low rate.
Furthermore, due to dangers (e.g. presence of predators) bees are not keen on foraging on 
plants unless there is a considerable reward (pollen, nectar). Therefore, drinking droplets from 
plants is not likely to occur in the field (personal communication from a professional 
beekeeper). Therefore, the risk of guttation is acceptable.

Under still conservative, but more realistic use conditions (long-term background concentration 
applied via Clothianidin FS 250 spray application on bare soil, followed by immediate 
incorporation into the soil and by the additional sowing of clothianidin-dressed winter barley at a 
rate of 80 g clothianidin/ha before sowing of clothianidin-untreated winter-OSR), the maximum 
residue of clothianidin in bee relevant matrices of a flowering and bee attractive succeeding 
erop (nectar and pollen of winter-OSR) was found to be 1.0 pg a.s./kg; all other residue values 
of clothianidin in the treatment groups were either < LOQ (1 ppb) or < LOD (0.3 ppb); residues 
of metabolites of clothianidin (TZMU and TZNG) in nectar & pollen in the treatment groups 
were always < LOD (0.3 ppb).
These studies were submitted on May 26th 2011, which is too late to enable a full evaluation. 
Therefore, they have not been included in the LoE yet. However, the concentrations used are 
relevant for the uses proposed in the Netherlands and the studies seem to be well performed 
and comparable to similar studies with imidacloprid, which have been evaluated. Therefore, 
they give sufficiënt confidence to conclude that the residues in succeeding crops will be below 
the NOEC values for adult bee mortality (8.4 ppb) and larvae development (20 ppb). Therefore, 
the risk to honeybees from bee-attractive succeeding crops is acceptable. The studies will be 
evaluated fully by CTgb before the eind of juni 2011.



Bailey et al. (2005) confirm the high acute toxicity of clothianidin.
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In a large study in Germany (Genersch et al., 2010), many pesticides (including miticides) were 
found in honeybee colonies. Clothianidin was not detected but it is unclear if it was included in 
the analysis. In this study, factors which significantly influenced overwintering succes were

Public literature:
The above risk assessment, based on protected data from the applicant, indicates that the risks 
of the proposed uses of clothianidin are expected to be acceptable, provided that restrictions 
are mentioned on the labels. In this section it will be considered whether studies available in the 
public literature domain confirm or contradict this risk assessment. This assessment is based 
on the preliminary results of a public literature survey which is presented in Annex II.

Girolami et al. (2009) showed that high residue levels can occur in guttation droplets from 
maize plants grown from treated seeds. However, the field studies in the industry dossier show 
that the risk to honeybees from actual foraging on these droplets is very low.

In a broad survey of pesticide residues, which was conducted on samples from migratory and 
other beekeepers across 23 USA States, one Canadian province and several agricultural 
cropping systems during the 2007-08 growing seasons, Mullin et al (2010) found no 
clothianidin (although itwas included in the analysis). However, they did find 98 other 
pesticides and metabolites in mixtures up to 214 ppm in bee pollen alone, which according to 
them represents a remarkably high level for toxicants in the brood and adult food of this primary 
pollinator. They conclude that the effects of these materials in combinations and their direct 
association with CCD or declining bee health remains to be determined.

is roughly comparable to that of imidacloprid and thiacloprid”. Based on this, the applicant 
States: “As such, when comparing the above mentioned data on clothianidin and imidacloprid, it 
can be concluded that clothianidin exhibits a similar intrinsic affinity to nAChR-binding sites 
than imidacloprid at a similar to even higher efficacy against aphids. Thus it can be concluded 
that the sensitivity difference between pest aphids and honey bees is even larger for 
clothianidin as it is for imidacloprid."
Based on the above, Ctgb agrees that the risk via honeydew from the proposed uses of 
clothianidin is acceptable.

Wu (2011) measured clothianidin in brood combs in the USA. The substance was found in 1 of 
the 13 samples, at a level of 35 ppb. The combs were contaminated with many other 
substances. Most frequently detected were a number of miticides used by beekeepers against 
Varroa. Delayed development was observed in bees reared in contaminated combs in a cage 
set-up. However, it is difficult to correlate this effect specifically to clothianidin because combs 
were contaminated with a cocktail of substances and may have contained also more pathogens 
than control combs, and because no information is available on how clothianidin contamination 
could have occurred (relation with agricultural use is therefore unclear). Also, this study does 
not include the implications for colony survival in the longer term. Therefore, this study does not 
contradict the above risk assessment.
Furthermore, several large-scale monitoring studies were published in which pesticide residues 
in bee hives were measured.

In a field study, Cutler and Scott-Dupree (2007) found no effects on brood and colony 
development (including overwintering) after foraging on treated oilseed rapé (residue levels up 
to 2.59 ppb, in pollen). This study does not contradict the expectation of low risk from exposure 
to clothianidin.
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A recent United Nations report (UNEP 2011) considers the status of honeybees and other 
pollinators worldwide. In Europe, North-America and Asia, increased bee losses have been 
reported. However, the symptoms seen are diverse. From Africa, reports of losses have only 
come from Egypt. In Australia, no increased honey bee losses have been reported (it is noted 
that the Varroa mite has not yet been introduced to this continent, except in New Zealand).

The (clothianidin and other) residues reported in these publications (except for Cutler et al.) 
cannot be linked to a certain (type of) use. Thus, from the public literature the only conclusion 
that can be drawn with certainty is that clothianidin is sometimes found in different bee matrices 
in the field. In these matrices usually a mixture is present of many pesticidal substances. So far, 
no statistical correlation has been found between the presence of pesticide residues in colonies 
and honeybee health in the long-term. Other factors than pesticides have been shown to be 
linked to overwintering succes, though.

1) high varroa infestiation level; 2) infection with deformed wing virus (DW) and acute bee 
paralysis virus (ABPV) in autumn; 3) queen age; 4) weakness of the colonies in autumn. No 
effects could be observed for Nosema spp. or pesticides. The authors however consider that 
further investigations and controlled experiments are necessary to clarify the relation between 
pesticides and honeybee colony health in the long-term.

In a study in France (Chauzat et al, 2009), honeybee colony health was studied in relation to 
pesticide residues found in colonies. Clothianidin was not included in the analysis but other 
substances were found. No signficant relationship was found between the presence of 
pesticide residues and the abundance of brood and adults, nor between colony mortality and 
pesticide residues. The authors conclude that more work is needed to determine the role these 
residues play in affecting colony health.

In the Netherlands, relatively high bee losses have been seen in recent years (increased 
mortality after winter). These losses have mainly been attributed to beekeeping practice with 
regard to pests and diseases, especially the Varroa mite, since it has been found that adequate 
and timely Varroa treatment reduces winter mortality (personal communication bijen@wur and 
professional beekeeper; Van der Zee & Pisa 2011). Also, reduction of forage is likely to play a 
role. The relationship between pesticides and bee decline has not been studied in the 
Netherlands so far.

The UNEP report names many possible threats to pollinators:
Habitat deterioration, with reduction of food sources (and habitat, for certain wild 
pollinators).
Increased pathologies.
Invasive species (the parasitic mite Varroa destructor is named as the most serious 
threat to apiculture globally).
Pesticide use (chronic herbicide use and spray drift from broad spectrum insecticides; 
possible effects of chronic sublethal exposure to systemic insecticides, however this 
still needs to be proven in the field).
Beekeeping activities.
Climate change.

The conclusion of the UNEP report shows the complexity of the bee decline issue and is 
presented here in full:
Currently available global data and knowledge on the decline of pollinators are not sufficiently 
conclusive to demonstrate that there is a worldwide pollinator and related erop production 
crisis. Although honey bee hives have globally increased close to 45% during the last 50 years, 
declines have been reported in several locations, largely in Europe and Northern America. This 
apparent data discrepancy may be due to interpretations of local declines which may be 
masked by aggregated regional or global data. During the same 50-year period, agricultural 
production that is independent from animal pollination has doubled, while agricultural
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production requiring animal pollination has increased four-fold (reaching 6.1% in 2006). This 
appears to indicate that global agriculture has become increasingly pollinator dependant over 
the last 50 years. However, human activities and their environmental impacts may be 
detrimental to some species but beneficia! to others, with sometimes subtle and counter- 
intuitive causal linkages. Pollination is not just a free service but one that requires investment 
and stewardship to protect and sustain it. There should be a renewed focus on the study, 
conservation and even management of native pollinating species to complement the managed 
colony tradition. Economie assessments of agricultural productivity should include the costs of 
sustaining wild and managed pollinator populations.

Algemene zin: nieuwe literatuut kan tot wijzigingen leiden maar gebruik wordt gemaakt 
van EU vastgesteld kader.

Long-term monitoring studies investigating the effects of yearly repeated exposure on 
honeybee colonies to clothianidin-treated maize are still running. Final reports are expected in 
2011. When these are available, Ctgb will re-assess the risk from the clothianidin products. If 
necessary, further monitoring may then be requested to investigate the role that clothianidin 
plays in bee decline, as is suggested in the ‘Inclusion Directive’. At the moment, monitoring 
other than already ongoing is not considered necessary for clothianidin.

Cresswell (2011) has recently published a paper which questions the statistical power of 
honeybee field tests to show sublethal effects. This issue pertains to all pesticide risk 
assessments, not only to neonicotinoids, and will be considered by a European working group 
which has not started yet. The Netherlands will participate actively in this working group. As the 
impact of this paper as of yet is unclear, Ctgb will assess using the European harmonized 
methodologies. Studies uitgevoerd volgens staand toetsingskader.

Based on the available information it cannot be conciuded that there is a link between 
clothianidin and the relatively high winter mortality in honeybee colonies observed in the 
Netherlands in recent years. Clearly, bee decline is caused by (an interaction of) a number of 
factors. There is currently no evidence that clothianidin or other neonicotinoid products 
significantly contribute to bee decline based on public literature.
It should be noted that other (European and elsewhere) countries have not taken such steps 

either (with some exceptions where clear acute bee poisoning due to suboptimal sowing 
circumstances was observed; this has not been the case in the Netherlands).

Bij EFSA wordt werkgroep ingesteld voor GD Bijen, NL participeert.
Vastgesteld regime dat loopt is gebruikt. Criteria worden in twijfel getrokken. Opnemen 
in algemeen stuk over methodiek? Nee, wel in literatuurlijst. Kijken naar de tekst.
Duidelijke werkroep efsa beter?

Many research networks and policy programmes have been created worldwide to study and 
counter pollinator decline (see the UNEP report for an overview).



Effects on honeybees (Annex HA, point 8.3.1, Annex UIA, point 10.4)
Acute oral toxicity

Acute contact toxicity

Further laboratory tests
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For the risk assessment the final LoEP of October 2005 is used and additional data from the 
applicant (summarised and evaluated by Bioresearch & Promotion, Report May 2011; and by 
Ctgb, May and June 2011). Additions to and clarifications of the LoE are shown in italics.

Effects on honeybee larvae
Summarised/evaluated by Bioresearch & Promotion, Report May 2011

Chronic adult toxicity
Summarised/evaluated by Ctgb, June 2011

Annex I. List of Endpoints Ecotoxicology
Final LoE clothianidin for inclusion in Annex I of 91/414/EEC.

Kling, 2005
Acceptable: Yes
NOEC: 10 pg a.s./L sugar solution (10 d feeding).
The chronic effect of clothianidin on the honey bee, Apis mellifera L., was determined in a 10 
days continuous feeding test in the laboratory. Bees (30 groups of 10 bees per test 
concentration and 60 groups of 10 bees in the control) were exposed to 50 % sugar solution 
containing four different concentrations of clothianidin by continuous and ad libitum feeding 
overa period of 10 days (240 hours). Mortality was observed everyday. After 10 days, 
corrected mortality was 0.74, 14.06, 43.72 and 87.45% at 10, 20, 50 and 100 pg a.s./L, 
respectively. Mortality in the control was 12.35%, which was below the validity criterion of 15% 
set by the authors. The total intake of test item per bee accumulated over the entire test period 
was 0.0038 ug a.i./bee (10 ug a.i./L treatment), 0.0084 ug a.i./bee (20 ug a.i./L treatment), 
0.0202 ug a.i./bee (50 ug a.i./L treatment) and 0.0485 ug a.i./bee (100 ug a.i./L treatment).
No official guideline is available forthis test. EPPO 2010 says that the test should be 
performed according to the method described in Decourtye et al. 2005. The current test is 
sufficiently in accordance with this method, including control mortality (Decourtye et al tested 
nine pesticides and found control mortality of 4-18%).

LD50 = 0.00379 pg a.s./bee
LD50 = 3.9 pg TZNG/bee (metabolite)
Metabolites TMG, MNG and TZMU: LD50 oral >100 pg /bee
(endpoints from DAR)_____________________________________
LD50 = 0.04426 pg a.s./bee

Maus 2009
Acceptable: Yes.
NOEC: 20 pg a.s./kg diet.
Guideline: Aupinel et al (2009; draft).
Honeybee (Apis mellifera carnica) larvae were fed on an artificial diet with Clothianidin Tech, 
between day 4 and 6. Test rates ranged from 5 to 40 pg/kg. Mortality was determined on day 
+5, +6, +7, +8, +11, +13, +15 and +22.
Based on the statistical significance of the effects observed on the mortality until day +22 in 
three valid test runs, the study author concluded that the NOEC for this study is between 20 
and 40 pg a.s./kg diet. However, differences may not be statistically significant in all runs at 40 
pg a.s./kg diet, but based on graphical presentation of mean values obtained from the three 
valid runs there is clearly a dose related response. Also, mean mortality in the 40 pg/kg is 
above 30% and tests would be rejected ifthis had been the control mortality. Therefore it is 
considered that the NOEC should be set at 20 pg a.s./kg diet. The LOEC is determined to be



| >40 pg a.s./kg diet. ]

Tunnel tests
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As sugar beet and fodder beet do not flower under good agricultural practice and are not 
favored by honeybees, no risk calculation or studies are considered necessary for this erop.

Control rapé nectar A 
Control rapé nectar B 
Treated rapé nectar A 
Treated rapé nectar B

Cage tests.
Maus 2002d: Bees fed with pollen from dressed maize seeds (1 g a.s./1000 seeds) resulting 
in pollen containing 0.8 ug/kg. Observation period: 2 weeks. No mortality, brood and 
behavioural impacts related to treatment.
Schmuck & Schöninq 2000a: OSR 50 g a.s./ha. Observation period: 4 days. No mortality 
and behavioural impacts. Residue levels in pg a.s./kg: honeybees 14; rapé nectar sampled 
by bees: 8.6; rapé nectar sampled from flowers: 1.2-7.2; rapé blossoms: 4.1.
Schmuck & Schöninq 2000b: OSR 50 g a.s./ha. Observation period: 4 days. No mortality 
and behavioural impacts. Exposure to cage in which treated and untreated plants were 
present. Residue levels in pg a.s./kg: honeybees <0.3; rapé blossoms: 3.3.
Schmuck & Schöning 2000c: OSR 50 g a.s./ha. Observation period: 4 days. No mortality 
and behavioural impacts. Residue levels in pg a.s./kg: honeybees <0.3; rapé nectar 
sampled by bees: < 10 (LOQ); rapé nectar sampled from flowers: <10 (LOQ); rapé pollen 
sampled by bees: 1.7.

Field orsemi-field tests
Several crop-dependent studies were established for maize, oilseed rapé (OSR) and 
sunflower.
Besides these studies 2 crop-independent field studies are available in which no adverse 
effects were observed.

n.d. : residues below the limit of detection (= 0.3 ug/kg for TI-435, TZMU and TZNG)
LOQ = 1 ug/kg for TI-435. TZMU and TZNG

Maus & Schöning 2001c: OSR 27 g a.s./ha. Observation period: 3 weeks. No mortality and 
behavioural impacts.

The higher tier studies mentioned above were presented in the DAR. A short summary has 
been added below by Ctgb. In most of these studies, residues were measured in bee- 
relevant matrices (honeybees, nectar, pollen). Results are given in tables copied from the 
DAR.

Maus <& Schöning 2001b: OSR 27 g a.s./ha. Observation period: 15 days. No mortality and 
behavioural impacts.

Table 9.4.7-01 Summary of the analytical findings :
Residues of TZNG 

(ug/kg) 
n.d. 
n.d.
n.d. 
n.d.

Residues of TZMU 
(ug/kg) 

n.d.
n.d.

<LOQ 
n.d.

Residues of TI-435 
(ug/kg) 

n.d.
n.d.

______ 2.8______
3.0



Table 9.4.7-02 Summary of the analytical findings :
Residues of TI-435 Residues of TZMU Residues of TZNG

* repetition of first analysis

n.d./n.d.*

* repetition of first analysis

* repetition of first analysis
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n.d. : residues below the limit of detection (= 0.3 ug/kg lor TI-435. TZMU and TZNG) 
LOQ = 1 ug/kg for TI-435. TZMU and TZNG

n.d. : residues below the limit of detection (= 0.3 ug/kg for TI-435, TZMU and TZNG) 
LOQ = 1 ug/kg for TI-435. TZMU and TZNG

n.d. : residues below the limit of detection (= 0.3 ug/kg for TI-435. TZMU and TZNG) 
LOQ = 1 ug/kg for TI-435. TZMU and TZNG

Control rapé nectar A (capillary) 
Control rapé nectar B (capillary) 
Control rapé nectar C (honey comb) 
Treated rapé nectar A (capillaryj 
Treated rapé nectar B (capillary) 
Treated rapé nectar C (honey combi 
Control rapé pollen A_____________  
Treated rapé pollen A

Control Nectar (rapé blossoms) 
Control Nectar (honey comb)______  
Control Pollen (honey comb)______
Control Leaves of Rapé Blossoms 
Control Bees____________________  
Treatment Nectar (rapé blossoms) 
Treatment Nectar (honey comb) 
Treatment Pollen (honey comb) 
Treatment Leaves of Rapé Blossoms 
Treatment Bees

Maus & Schöning 2001e: Sunflower 25 g a.s./ha. Observation period: 2 weeks. No mortality 
and behavioural impacts.

Table 9.4.7-04 Summary of the analytical findings :

Control Sunflower Nectar A (honey comb)
Control Sunflower Nectar B (honey comb)_______
Treated Sunflower Nectar A (honey comb)
Treated Sunflower Nectar B (honey comb)_______
Control Sunflower Pollen A (direct from the head)
Control Sunflower Pollen B (honey comb)_______
Treated Sunflower Pollen A (direct from the head)
Treated Sunflower Pollen B (honey comb)

Control Sunflower Nectar A (honey comb)_______  
Treated Sunflower Nectar A (honey comb)_______  
Control Sunflower Pollen A (direct from the head) 
Control Sunflower Pollen B (honey comb)________ 
Treated Sunflower Pollen A (direct from the head) 
Treated Sunflower Pollen B (honey comb)

(ug/kg) 
n.d?
n.d. 
n.d.

<LOQ 
n.d. 
n.d. 
n.d. 
n.d.

n.d. : residues below the limit of detection (= 0.3 ug/kg for TI-435. TZMU and TZNG)
LOQ = lpg/kg for TI-435, TZMU and TZNG

Maus & Schonina 2001d: Sunflower 25 g a.s./ha. Observation period: 2 weeks. No 
behavioural impacts. No mortality effects attributed to treatment.

Table 9.4.7-03 Summary of the analytical findings :

Maus 2002a: O SR. Residues measured at ca. 50 g a.s./ha. Effects on bees not studied.
Table 9.4.7-07 Summary of the analytical findings :

Residues of 
TZMU 
(ug/kg) 

n.d.
n.d. 
n.d. 
n.d.

Residues of TZMU 
(mg/kg) 

n.d.
n.d.
n.d._______  
n.d.
n.d._______  
n.d.
n.d.
n.d._______  
n.d.
n.d.

Residues of TI-435 
(ug/kg) 

n.d.
n.d. 
n.d. 
n.d. 
n.d. 
n.d.

2.3/2.4*
2.672.9*

(ug/kg) 
n. d. 
n.d. 
n. d.
5.4
1.0

n. d. 
n.d.

1.9/2.5*

(ug/kg) 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 
n.d.

LOQ/<LOQ*

Residues of 
TZNG 
(pg/kg) 

n.d.
n.d. 
n.d. 
n.d.

• LOQ n.d * 
n.d./n.d.*

Residues of TI-435 
_____(mg/kg) 

n.d.
n.d. 
n.d. 
n.d. 
n.d. 

LOQ 
LOQ

<LOQ 
< LOQ 
<LOQ

Residues of TZMU 
(ug/kg) 

n.d.
n.d. 
n.d. 
n.d. 
n.d. 
n.d. 

n.d./n.d.* 
<LOQ/n.d.*

Residues of TZNG 
_(mg/kg) 

n.d. 
n. d. 
n. d. 
n.d.
n. d. 
n.d. 
n.d. 
nd. 
nd. 
n. d.

Residues of TZNG 
(ug/kg) 

n.d.
n.d. 
n.d. 
n.d 
n.d. 
n.d. 

n.d./n.d.* 
■ LOQ n.d.*

Residues of TI- 
435 

(pg/kg) 
n.d. 
n.d. 
n.d. 
n.d.

2.4/3.1*
1.2/1.3*



Treatmentrate : 53.8 g a.s./ha Residues of TI-435 Residues of TZMU

n.d./n.d./n.d.*1.

5.4/3.3* n.d./n.d.* n.d./n.d.*

n.d. n.d.

n.d.6.2 <LOQ

Treatment rate : 51.4 a.s./ha Residues of TI-435 Residues of TZMU

2.4/2.9 n.d. n.d.

n.d. n.d. n.d.

n.d. n.d.2.1
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Dust deposition sugarbeet
Summarised/evaluated by Ctgb, May 2011

Lueckmann, J. & Staedtler, T. 2009
Monitoring of dust drift deposits during and afterthe sowing of sugar beet pills, treated with 
Poncho® Bèta or Poncho® Bèta Plus in Germany with commercially dressed sugar beet pills 
(nominally 0.60 mg clothianidin & 0.08 mg beta-Cyfluthrin (+ 0.30 mg imidacloprid) per

Maus & Schöninq 2001h: Colonies fed with treated pollen at 0, 5, 10 and 20 pg a.s./kg (and 
untreated sunflower honey as additional food). Observation period: 2 weeks. No effects on 
mortality, foraging activity at the pollen and the honey feeder, brood and behaviour. NOEC: 
20 ug a.s./kg pollen.
Maus & Schöninq 2001i: Colonies fed with treated sunflower honey at 0, 5, 10 and 20 pg 
a.s./kg (and untreated pollen as additional food). Observation period: 2 weeks. No effects on 
mortality, foraging activity at the pollen and the honey feeder, brood and behaviour. NOEC: 
20 ug a.s./kg pollen.

Control Maize Pollen
(Test Location Farmland “Laacher Hof') 
Treated Maize Pollen
(Test Location Farmland '‘Laacher Hof') 
Control Maize Pollen
(Test Location Farmland ‘'Höfchen'1)
Treated Maize Pollen
(Test Location Farmland “Höfchen'1)

repetition of first analysis
The source of this contamination could not be traced.

ug/kg
1.1/<L0Q*5

Field tests.
Maus & Schöninq 2001a: Colonies fed with treated sugar solution. Observation period: 2 
weeks. No effects on mortality, foraging activity at the syrup feeder and on behaviour. 
NOEC: 20 ug a.s./kg syrup.
Scott-Dupree & Spivak 2001: O SR 42 and 30 g a.s./ha. No effects on brood, foraging 
activity, mortality, honey production and behaviour. Observation period notgiven in the 
DAR.

n.d. : residues below the limit of detection (= 0.3 ug/kg for TI-435. TZMU and TZNG) 
LOQ = 1 ug/kg for TI-435. TZMU and TZNG

Residue studies.
Maus & Schöninq 2001f and 2001q: Residue studies in maize at 53.8 g a.s./ha.

Table 9.4.7-08 Summary of the analytical findings of 2 residue studies in maize (Maus Ch. & Schöning R.. 
2001 f and 200 lg)

ug/kg 
n.d.

Maus, 2002b and 2002c: Residue studies in maize at 51.4 g a.s./ha.
Table 9.4.7-09 Summary of the analytical findings of 2 residue studies in maize (Maus Ch.. 2002b and 2002c)

n.d. : residues below the limit of detection (= 0.3 ug/kg for TI-435. TZMU and TZNG) 
LOQ = 1 ug/kg for TI-435, TZMU and TZNG

ug/kg 
n.dControl Maize Pollen

(Test Location Farmland “Laadier Hof') 
Treated Maize Pollen
(Test Location Farmland 'Laacher Hof')
Control Maize Pollen
(Test Location Farmland “Höfchen'')
Treated Maize Pollen
(Test Location Farmland “Höfchen'1)

3.85

Residues of TZNG 
ug/kg 
nZ

ug/kg
n.d./n.d. /LOQ*

Residues of TZNG 
ug/kg



These results indicate that the dust drift produced during and after the sowing of Poncho®
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individual sugar beet pill.
All 20 fields were sown with mechanical sowing machines. The test field sizes varied between 
1.5 and 21.0 ha. Shortly before sowing, the wind direction was determined and ten Petri- 
dishes were placed in groups oftwo at a distance of 1, 3 and 5 m (in total 30 Petri-dishes) at 
the down-wind border of the field. To monitor a potential dust drift during a 24h-period after 
sowing ten new Petri-dishes were placed in pairs at the approximate middle ofeach field side 
at a distance of 1 mto the field borders. Weather conditions were presented.

The 90th%ile residue levels during the sowing operation and the 24h-sampling were all below 
the limit of determination (LOD 0.004 g a.s./ha). These results indicate that the dust drift 
produced during and after the sowing of Poncho® Bèta Plus treated sugar beet pills is very 
limited. From these results it can be concluded that Standard mechanical sowing of sugar beet 
pills lead to low off-crop deposition values when sown with commercial sowing equipment. 
This is in line with the current matrix ‘Relevance of dust for pesticide treated seeds’.
The conclusion in the matrix that dust formation is not relevant for sugar beet can be used for 
risk assessment.

Nikolakis, A., Schoeninq, R. 2008
Drift deposition pattern of seed treatment particles abraded from Poncho® Bèta Plus treated 
sugar beet pills and emitted by a typical mechanical sowing machine in Germany with 
commercially treated sugar beet pills, treated with Poncho® Bèta Plus, which contains the 
neonicotinoid active substances clothianidin and imidacloprid (analysed neonicotinoid seed 
loading: 0.589 mg clothianidin a.s./pill, 0.325 mg imidacloprid a.s./pill). The actual machine 
tested was a Kverneland Accord Monopill SE, a 12-row mechanical precision sugar beet 
planter (12 hoppers). The size ofeach drilling plot was about 1.0 ha with an orientation of the 
sampling devices 180° ± 30° to the prevailing wind direction. An average wind speed of 2 - 5 
m/s and a deviation of wind direction of maximum ± 30° to the perpendicularwind direction 
(i.e., 180° to the sampling devices) were the target conditions during drilling.
All clothianidin-containing dust and abrasion particles which deposited at 1, 3, 5, 10, 20, 30 
and 50 metres distance from the drilling area during sugar beet sowing (“primary drift’) were 
sampled in polystyrene Petri-dishes (0 13.7 cm, 147.41 cm2), filled with an acetonitrile-water 
mixture (2/8, v/v). Foreach sampling distance, three arrays of 10 Petri-dishes each were 
installed with a distance of 1 metre between the dishes and 50 m between the arrays. 
Passive dust-drift collectors were installed at 1 m, 2 m, 3 m, 4 m and 5 m above the soil 
surface. The dust collectors were made of a polypropylene fabric mesh, built up offilaments 
with a 0.80 0.18 mm cross-section. This type of collector has a slightly oval shape with a 
length of ~ 85 mm and a diameter of ~ 65 mm; at its poles, the diameter is ~ 50 mm. The 
polypropylene fabric mesh collectors were pinned on each end of horizontal metal rods, which 
in turn were mounted at the respective height on a vertical tripod-pylon (height ~ 6 m), giving in 
total 10 collectors per pylon (2 at each height). In all arrays, a pylon was installed at 5 and 30 
m distance from the drilling area, respectively, resulting in 6 collectors per height per distance. 
Weather conditions were presented.

All 90th%ile values forground deposition (“primary” and “secondary” drift, respectively) were at 
least below the limit ofquantification (i.e. = LOQ = 0.014 g a.s./ha).
Considering atmospheric drift, clothianidin was measured in 75% of the passive 
polypropylene-mesh-collectors which were set up in different heights at 5 and 30 m distance 
from the sowing area. However, in contrast to ground deposition data, which are direct, area- 
related exposure figures [g a.s./ha], the airborne residues determined in passive samplers of 
an unknown collection efficiency only allow fora derivation ofqualitative conclusions. 
The consistent overall lack of quantifiable deposition within the off-field area suggests that 
airborne particles, trapped by passive polypropylene-mesh-collectors in the same area, are 
mainly subject to further dispersion and dilution.



Dust deposition maize
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Bèta Plus treated sugar beet pills is very limited.From these results it can be concluded that 
Standard mechanical sowing of sugar beet pills lead to low off-crop deposition values when 
sown with commercial sowing equipment. This is in line with the current matrix ‘Relevance of 
dust for pesticide treated seeds’. The conclusion in the matrix that dust formation is not relevant 
for sugar beet can be used for risk assessment.

The maximum 90th%ile ground deposition value as determined along the four borders ofeach 
plot, respectively, was 0.092 g clothianidin a.s./ha.
Considering all plots, despite the high wind speed of plot Champagne 2 and despite a > 30 
degrees wind angle, the arithmetic mean of the 90th%ile values is 0.0522 g a.s./ha. In this 
calculation the < LOQ value of Aquitaine plot was set to 0.014 g a.s./ha. No reference 
(technique) was used in the study. Only a distance of 1 mto the sowing area has been 
performed in the monitoring study.

Nikolakis & Schoeninq 2008. Summary/evaluation by PRI (WUR, The Netherlands) in 2009. 
Drift deposition pattern of seed treatment particles abraded from Clothianidin FS 600 dressed 
maize seeds and emitted by different modified and un-modified pneumatic and mechanical 
sowing machines.
Dust emission was studied from different maize sowing machines (vacuum pneumatic; 
pos/neg pressure; mechanical; with/without deflectors) and for different seed coating types. 
Dust drift can significantly be reduced by means of adaptations to the machine like deflectors, 
redirecting air towards the fertilizer bins, and redirecting exhaust air towards soil surface. 
Mechanical and positive air pressure maize sowing machines produce less dust drift than the 
Standard negative pressure sowing machines. Dust drift deposit on soil surface is lower than 
of airborne dust drift at 1 m height at the same distance.

In other studies (from Syngenta) evaluated by The Netherlands, the highest deposition of dust 
occurs at a larger distance than 1 m (see below). The downwind ground deposition is not 
considered a maximum conservative value for all plots because no < LOD/LOQ was measured 
in the Alsace and Champagne 2 plots. Therefore it is considered that a determination of a drift 
reduction percentage from this study cannot be performed adequately. A comparison with the 
other available and evaluated studies is also not possible because the distance and/or the 
height of the measurements is/are different. Therefore this study is not used in the risk 
assessment.

Nikolakis, A.; Casadebaiq, J.; Appert, C.; Schoeninq, R. 2009 Summarised/evaluated by Ctgb, 
May 2011
Monitoring of dust drift deposits during the sowing of maize seeds, treated with Poncho® 
(Clothianidin FS 600) on bee health study plots in F ra nee with Poncho® (Clothianidin FS 600) 
treated maize seeds. The analytical verified content of clothianidin per individual maize seed 
was 0.50-0.51 mg a.s/maize seed.
All fields were sown with commercial vacuum-pneumatic single-kernel maize sowing machine 
which were modified with deflectors. Overall, four different machines with identical modification 
principle were used on the fields under investigation. Sowing rate was 100,000 seeds/ha. On 
each site of the field in 1 m distance to the sowing area, an array of 10 polystyrene Petri- 
dishes with an intra-row spacing of 1 m had been arranged horizontally on metal hearings at a 
height ofapprox. 1.5 to 2 cm above the soil surface or at the height of the vegetation surface, 
depending on the actual field boundary morphology. The actual placement of the Petri-dishes 
on the 4 field edges followed the actual wind direction, in order to collect as much dust as 
possible. Sowing parameters and environmental conditions were presented.



]
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The results suggest that the two treatment groups (dust application and spray application) 
tested differed in the level of effect they caused on adult honeybee mortality. This difference

In conclusion, the highest drift value from maize sowing with defiectors as measured in the 
above studies is 0.55% of the applied dose. This value will be used in the risk assessment.

In the study of Tummon, 2006 it was demonstrated that the peak of 0.55% of applied dose was 
found at 5 m distance (in average and in two out of 3 measurements 0.49%-0.62%).

30 cages of 20 m2 were set up with flowering Phacelia tanacetifolia and one small bee coiony 
was placed in each tunnel 6 days bef o re the applications (5 control, 3 per treatment; 7 not 
used for the test except as reference for the effect of the test cages itself on coiony 
development). Tested doses were 0.5, 2 and 4 g a.s./ha (nominal), both for the spray and dust 
treatment. Application was during bee flight. Control units were left untreated.
Mortality, behaviour and foraging activity were assessed daily over 7 days during the time of 
exposure in the tunnels. Colonies were then moved to a monitoring site for a post-exposure 
monitoring phase of 43 days.
Mortality was assessed with dead bee traps in front of the coiony (DAA -6 till DAA +49) and on 
white cloth surrounding the erop, bordering the cage walls (DAA -6 till +7). Flight activity was 
assessed by determining the number of bees that were visiting flowers (DAA -5/3 till +7). The 
condition of the colonies and the development of the bee brood were assessed once bef ore 
application and at DAA +7 and +28. Statistical analysis: graphically using box plots; specific 
hypotheses tested using repeated measures ANOVA techniques.

In the study of Tummon & Jones, 2007 it was demonstrated that for the conventional sowing 
machine the highest dust drift deposition of dust of 0.81 % (0.80%-0.82%) occurs at 5 m 
distance. For the maize sowing machine using defiectors on the air exhaust pipe redirecting 
the air towards the seed hoppers it was demonstrated that the highest dust deposition is 
0.037% (0.019%-0.24%) and occurs at 10 m distance but is still lowerthan the value at 50 m 
distance for the conventional sowing machine without air defiectors. Dust deposition 
decreases with increasing distance to a level of 0.004% at 50 m distance.

In the study ofSolé, 2008 it was demonstrated that for the conventional sowing machine the 
dust drift deposition values for the two replications the highest deposition of dust of 0.99 % 
(0.87%-1.12%) occurs at 5 m distance.
For the maize sowing machine using dual tube defiectors on the air exhaust pipe redirecting 
the air towards the soil surface it was demonstrated that the highest dust drift deposition is 
0.299% (0.30%-0.569%) and occurs at 10 m distance.

Other studies on dust deposition from maize sowing

The studies presented below are owned by Syngenta and were not performed with 
clothianidin. However, dust drift from treated seeds is not considered to be dependent on 
active substance. Therefore, the studies are presented below to give a overall picture of dust 
drift from maize seeds. The summary/evaluation was made by PRI (WUR, The Netherlands) in 
2009.

Dust toxicity
Bakker 2010. summarised/evaluated by Ctgb, May 2011 (whoie summary presented below 
since no separate evaluation report was made)
The objective of the study was to determine the effect of clothianidin applied as dust obtained 
by mechanical abrasion of maize seeds treated with Clothianidin FS 600 (only particles <100 
pm used) and as spray treatment with liquid formulation Clothianidin FS 600B G on the 
honeybee, Apis mellifera L, in cage tests.
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Mortality was measured both in dead bee traps and on white cloths on the edges of the cages. 
The data from the white cloths are considered less relevant for the present study since the 
temperature du ring the study was very high. It is expected that bees wouid have been flying 
around a lot to cool off, land on the cage walls for the night and then end up dead on the white 
cloth in the morning, which wouid mask a possible treatment effect. Furthermore, dust particles 
will be taken into the hive and transferred from bee to bee, e.g. when dead bees are thrown 
out of the hive. Therefore, for the dust study the dead bee traps may show an increased effect 
as compared to the white cloth. For these reasons, the mortality data should be analysed for 
the dead bee traps and the white cloth separately and results for the dead bee traps are most 
important.

could not be reiated to e.g. reduced foraging in the cages treated with the spray application 
and therefore there is evidence that exposure to dust particles resulted in stronger effects than 
exposure to spray deposits with comparable amounts of active substance.

Dust: Mortality was statistically significantly increased in the dead bee traps at all dose rates 
during the exposure phase. Thus, the NOER for mortality is set at <0.5 g a.s./ha. Flight activity 
was not significantly reduced at any test rate: NOER flight activity: 2 g a.s./ha (actual 
measured).

The liquid formulation was homogeneously and accurately applied to the test erop, therefore 
nominal rates can be used to set the spray endpoints. However, the amount of dust was 
variable in space, in time and with dose. This was determined in separate runs (without bees) 
by coiiecting dispersed dust on glass plates over a regular grid and assessing the dust density 
at the various grid points using fluorescence techniques.
Space: The large variation between individual glass plates was attributed by the author to 
inhomogeneous partiele distribution (it is very difficult to achieve a homogeneous distribution in 
air of particles with settling velocities in the order of several cm/sec).
Time: There was no trend in time, implying that all dust had settled before the first collection 
(after 3 h) independent of dose rate.
Dose: In proportion to the equivalent of the hectare rates applied, the recovery in the three 
treatment regimes were 108%, 63% and 51% for 0.5, 2 and 4 g a.s./ha, respectively. 
Deviations from expected deposits on individual glass plates ranged from -71% to +379% for 
the 0.5 g a.s./ha, from-100% to +170% for2g a.s./ha and from -99% to +39% to 4g a.s./ha. 
Even though the low recovery of particles at higher concentrations is not conclusively 
explained, it can be assumed that the average amount of particles collected on the glass 
plates is indicative of the average amount of particles expected on the test plants. Since all 
particles are expected to have settled within 3 hours, measurements of all time periods can be 
analyzed togetherto infer partiele concentrations on the plants. This means that in the 0.5 g 
a.s./ha treatment all plants had on average a residue close to the expected dose (namely 0.54 
g a.s./ha). For the 2 and 4 g a.s./ha treatments an average plant wouid have the equivalent of 
1.26 and 2.04 g a.s./ha., respectively. However, because foreach cage it is known that the 
exact amount corresponding to the target rate was dispersed in the cage, this finding implies 
that a fraction of the surface received a much higher loading. The flattening of the frequency 
distributions indicates that with increasing rate we do indeed expect more extreme values. 
Ctgb considers that since it has not been proven that exposure in the drift study was indeed to 
the nominal dose of the two higher dose rates, the measured values will be used to set the 
dust endpoints.

Spray: The study author concluded that mortality was not significantly reduced at any test rate. 
However, from the box plots presented in the study report it is clear that there was much 
higher mortality in the dead bee traps at day 1 in the two highest dose rates and at day 2 at the 
highest dose rate. Therefore, the NOER for mortality should be set at 0.5 g a.s./ha for the 
spray treatment. Flight activity was significantly reduced at 4 g a.s./ha only. Thus, the NOER 
for flight activity is 2 g a.s./ha (nominal).
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The condusion that no long term effects are induced by exposure to low levels of abraded dust 
from clothianidine dressed maize seeds, released during sowing, is probably correct, but it 
should be confirmed by statistica! hypothesis testing (e.g. a pre-post repeated measures 
design). The addition of results regarding a firm endpoint like overwintering success will further 
increase the robustness of the final condusion. Data interpretation is slightly hampered by 
some flaws in the experimental design (higher mean colony strength in control than in 
treatment before sowing; no mortality assessment pre-treatment; mortality caused by exposure 
to abraded dust may have been masked by the high mortality induced by the colony 
assessment), therefore no firm conclusions can be made regarding potential (moderate) 
treatment related effects on bee mortality (immediately) after sowing.

Both in the spray and the dust treatment, mortality returned to normal levels immediately after 
moving the hives to an uncontaminated area. No effects of the treatments on colony condition 
were observed. Howeverthe placement in the cages resulted in depletion offood stocks in all 
hives, including the control.

NB This study is still running and the final report, scheduled for summer 2011, will include an 
assessment of the overwintering performance of the colonies.

Mortality and colony health of eight treatment and eight control honey bee colonies were 
followed (mortality for three weeks, population strength and development and food stores for 
five months). There were no distinct differences in honey bee mortality (dead bees in bee 
traps) and colony strength and colony development (number ofadult bees, brood development 
and food storage) between control and treatment. Pollen analyses showed that approximately 
50% of the pollen collected were of oil seed rapé, indicating that exposure offoraging bees to 
clothianidin dust was likely to have occurred to some extent.

NB dust exposure was also studied in the Liepold 2010 studies (see section ‘guttation and 
dust exposure’ below).

Garrido 2010. Summarised/evaluated by Bioresearch & Promotion, Report May 2011 
Assessment of Potential Impacts on Honey bee Colony Development and Monitoring ofAerial 
Dust Drift During the Sowing of Clothianidin FS 600 Treated Maize Seeds with Modified 
Seeding Technology Directly Adjacent to Full- Flowering Winter Oil-seed Rapé in Austria. 
Acceptable: Yes (but some limitations on the study conduct and data analysis were noted)

Maize seeds treated with Clothianidin FS 600B G (612.5 g a.s./L). Nominal seed loading of 
1.25 mg a.s./seed (analysed seed loading 1.285 mg a.s./seed). Furthermore treatment with 
fungicide Maxim® XL (active ingredients: fludioxonil and metalaxyl-M), the film coating 
Impranil® DLN W 50 and Talcum Gloss® powder. One treatment and one control field.
During sowing (April 2010), the neighbouring oil seed rapé field was in full bloom, and bees 
were active during applications. The sowing rate was ca 100,000 maize seeds/ha. Actual 
application rate 132.9 g a.s./ha. Drilling was performed with a vacuum-pneumatic maize 
sowing machine.

Dust was sampled with glycerol-wetted gauze netting (3 m from the field; 0.65 m height). 
Residues of clothianidin as determined in the gauze samples collected on the treatment field at 
the day of maize sowing ranged from < 1.2 mg (LOD) to 800 mg a.s./ha. Residues were 
distinctly higher at the downwind borders of the maize sowing area than at upwind borders. 
Seed-treatment dust, abraded and released during the sowing operation with modified 
(deflected) vacuum-pneumatic sowing equipment, resulted in a measurable off-crop exposure 
(in the oil seed rapé field). The average vertical dust deposition corresponded to a drift rate of 
420 mg a.s./ha (at the downwind side).



a‘damaged by maize sowing” was 30% (3 out of 10). This means that the conclusion of the
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The conclusion of the study authors are presented below. Due to flaws in experimental design 
or incomplete or unclear Information, some of the conclusions drawn in these studies are not 
fully supported:
1) Exposure to dust during sowing of maize seeds has adverse effects on bee coiony 
deveiopment, but colonies can recover, and successfully overwinter
Objections:
-The Information provided in the study does not show that colonies were indeed affected.
-Pollen combs with contaminated pollen were removed from these test hives, and the 
conditions of these hives were therefore not representative for conditions of bee colonies 
residing in areas contaminated with maize seed dust.
- Healthy colonies did not clearly suffer from consumption of the contaminated pollen (the 
exposure to contaminated pollen was not worst case; a dilution effect may have occurred. 
However, the tested situation is representative for areas in which not only maize fields are 
present). The effect of the contaminated pollen on affected colonies was not tested (at least 
not from worst-case exposure; part of the contaminated was pollen was taken from the 
colonies and it is not clear from the report how much was left).
-Information from the 2009 report indicates that winter mortality at a site in Upper Swabia

study author that recovery and succesfull overwintering occurred after dust damage, is not 
correct at least for this locality.
2) Bee colonies foraging on the edge of maize fields grown from treated seeds were not 
adversely affected in terms of coiony health and overwintering success. In fact treatment 
colonies performed much better than the Controls.
Objections:
-Comparisons to the control are not useful, because test and control colonies were not of the 
same origin, and resided at locations far away from the test site (ca 50-70 km) under 
incomparable (climatic) conditions.
3) Because of an overall winter mortality in Baden-Wurttemberg of 4% it was concluded that 
damage to colonies due to sowing offlawed maize was only temporary.
Objections:
-It is not clear from the study description which fraction of the monitored colonies was in 
contaminated areas.

The study aimed to assess duration of adverse effects induced by exposure of colonies to 
clothianidin residues (through several pathways):
- Affected hives from dust drift incident in Rhine Valley End of April 2008;
- Hives located adjacent to flowering maize grown from treated seeds;
- Effect of contaminated pollen (taken from affected hives from the dust drift incident;
concentration 7 or 34 ug a.s./kg)) in clean hives in clean area;
Overwintering succes of all three exposure types was determined.

Liebig et al, 2008 and 2009.
Acceptable: Probably yes, but design and description experimental set-up is not transparent. 
Conclusions are probably correct (based on observations on very high number of colonies) but 
could not be verified (incomplete Information).

Long-term studies after exposure to flowering maize
(Interim reports; the studies are still running and the final reports are scheduled for 
summer/autumn 2011).

Bee monitoring after exposure to clothianidin in dust from maize sowing
Summarised/evaluated by Bioresearch & Promotion, Report May 2011
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There were no distinct treatment related differences in behaviour (flight and foraging activity) 
and mortality (dead bees in bee traps and linen sheets) (measured during the 10-d exposure 
period); and colony strength and colony development (number of adult bees, brood

There were no distinct treatment related differences in behaviour (flight and foraging activity) 
and mortality (dead bees in bee traps and linen sheets) (measured during the 11-d exposure 
period); and colony strength and colony development (number of adult bees, brood 
development and food storage; measured three weekly before and once after overwintering) in 
the first year of observation after exposure to fiowering maize grown from clothianidin treated 
seeds. Low residue levels were found in pollen from bees (3 pg/kg) and from plants (5 pg/kg) 
in the treatment group but not in the control group. Pollen were collected on the 5ih and 6th 
exposure day from pollen traps attached to the hive entrance of each hive. The mean fraction 
of maize pollen was 1-3% on the 5th day and 7-9% on the 6th day in both treatment groups.

Resu/fs indicate that there are no long term effects induced by exposure to fiowering maize 
grown from clothianidin dressed maize seeds. However, this conclusion was not supported by 
statistical hypothesis testing. The low fraction of maize pollen collected by bees and the low 
contents of clothianidin in the analysed pollen samples signifies low exposure in this study, 
which makes the study not realistic worse case. Colony strength after/before overwintering 
was approximately 0.5 in both groups, which is rather low.
Unclear effects on flight activity (higher in the treatment group than in the control) and bee 
mortality (higher in the control) are not adequately explained, but are probably of minor 
importance since no long term effects were apparent.

The study was conducted on commercial agricultural land near Chalons en Champagne, 
Champagne, France. There was one treatment field (2.0 ha) and one control field (1.9 ha), 
located at approximately 2 km distance. Fields were sown in spring 2008 with maize. The 
control treatment consisted of a field sown with untreated maize seeds.
Maize seeds for the treatment field were dressed with Clothianidin FS 600B G at a nominal 
seed loading of 0.5 mg a.s./seed. Seeds were drilled in spring 2008 at a rate of 30 kg seeds/ha 
(application rate not reported but estimated at 60 g a.s./ha).
In each treatment group six colonies were placed for 10 days (summer 2008) at the border of 
the test fields with fiowering maize. Thereafter colonies were kept for monitoring in a remote 
site without extensive agricultural crops attractive to the bees.

The study was conducted on commercial agricultural land near La Petite Pierrre, Alsace, 
France. There was one treatment field (1.4 ha) and one control field (1.8 ha), located at 
approximately 4 km distance. Fields were sown in May 2008 with maize. The control treatment 
consisted of a field sown with untreated maize seeds.
Maize seeds for the treatment field were dressed with Clothianidin FS 600B G at a nominal 
seed loading of 0.5 mg a.s./seed. Seeds were drilled in spring 2008 at a rate of 30 kg seeds/ha 
(application rate not reported but estimated at 60 g a.s./ha).
In each treatment group six colonies were placed for 11 days (summer 2008) at the border of 
the test fields with fiowering maize. Thereafter colonies were kept for monitoring in a remote 
site without extensive agricultural crops attractive to the bees.

Hecht-Rost 2008. Assessment of Side Effects of Clothianidin FS 600B G Treated Maize Seed 
on the Honeybee (Apis mellifera L.) in a Long-Term Field Study in Champagne (France).
Acceptable: Yes (but some limitations on the data analysis and interpretation were noted)

Hecht-Rost 2009. Assessment of Side Effects of Clothianidin FS 600B G Treated Maize Seed 
on the Honeybee (Apis mellifera L.) in a Long-Term Field Study in Alsace (France).
Acceptable: Yes (but some limitations on the data analysis and interpretation were noted)
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According to the study author there are no long term effects induced by exposure to flowering 
maize grown from clothianidin dressed maize seeds. However, this conclusion is not accepted. 
Study results indicate that there may be adverse treatment related effects on colony 
development(a consistent trend was observed that mean colony strength gradually decreased 
over time in the treatment group, whereas strength in the control group remained constant

The proportion of maize pollen collected by the bees was much higher in this study than in the 
two studies conducted in the North (Alsace and Champagne, see above), hence exposure in 
this study is likely to have been higher compared to both North studies.

Hecht-Rost 2008. Assessment of Side Effects of Clothianidin FS 600B G Treated Maize Seed 
on the Honeybee (Apis mellifera L) in a Long-Term Field Study in Languedoc-Roussillon 
(Fra nee).
Acceptable: No. Conclusions are doubted. Re-evaluation of the data is considered necessary

There were no distinct treatment related differences in behaviour (flight and foraging activity) 
and mortality (dead bees in bee traps and linen sheets) (measured du ring the 10-d exposure 
period); and colony strength and colony development (number of adult bees, brood 
development and food storage; measured three weekly before and once after overwintering) in 
the first year of observation after exposure to flowering maize grown from clothianidin treated 
seeds. Low residue levels were found in pollen from bees and plants (5 pg/kg) in the treatment 
group but not in the control group. Pollen were collected on the 2nd and 3rd exposure day from 
pollen traps attached to the hive entrance of each hive. The mean fraction of maize pollen was 
7-36% in the control groups and 16-99% in the treatment group.

development and food storage; measured three weekly before and once after overwintering) in 
the first year of observation after exposure to flowering maize grown from clothianidin treated 
seeds. Low residue levels were found in pollen from plants (1 pg/kg) in the treatment group but 
not in the control group. Pollen were collected on the 2nd and 3rd exposure day from pollen 
traps attached to the hive entrance of each hive. The mean fraction of maize pollen was 0-1% 
in the control groups and 1-4% (excluding one finding of 21% on one day in a very small 
sample) in the treatment group. The amount of pollen collected from foraging bees was too 
small for Chemical analysis.

Results indicate that there are no long term effects induced by exposure to flowering maize 
grown from clothianidin dressed maize seeds. However, this conclusion was not supported by 
statistical hypothesis testing. The low fraction of maize pollen collected by bees and the low 
contents of clothianidin in the analysed pollen samples signifies low exposure in this study, 
which makes the study not a realistic worse case.
Unclear effects on flight activity (higher in the treatment group than in the control) and bee 
mortality (increased mortality in the treatment group on exposure days 7 and 8 were attributed 
to robbery of one colony, but this seems unlikely because this colony was the largest colony at 
that time of the study) are not adequately explained, but are probably of minor importance 
since no long term effects were apparent.

The study was conducted on commercial agricultural land near Meynes, Languedoc- 
Roussillon, F ra nee. There was one treatment field (2.1 ha) and one control field (3.2 ha), 
located at approximately 2.5 km distance. Fields were sown in spring 2008 with maize. The 
control treatment consisted of a field sown with untreated maize seeds.
Maize seeds for the treatment field were dressed with Clothianidin FS 600B G at a nominal 
seed loading of 0.5 mg a.s./seed. Seeds were drilled in spring 2008 at a rate of 30 kg seeds/ha 
(application rate not reported but estimated at 60 g a.s./ha).
In each treatment group six colonies were placed for 10 days (summer 2008) at the border of 
the test fields with flowering maize. Thereafter colonies were kept for monitoring in a remote 
site without extensive agricultural crops attractive to the bees.



see also Liepold 2010 below
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after a slight increase). Des pita this graphically observed difference between the two test 
groups, it is concluded by the study authors that “a treatment effect is not to be assumed 
behind this figure”. However, re-analyses of the data is considered necessary before proper 
conclusions can be drawn. Reconsideration of the acceptability of the disease level and 
possible exclusion of individual colMes from analyses may lead to an overall rejection of the 
study if insufficiënt data remain for evaluation.

The study was conducted on commercial agricultural land in Alsace, France. There was one 
treatment field (1.8 ha) and one control field (2.8 ha), located at approximately 4 km distance. 
Maize seeds for the treatment field were dressed with a nominal seed loading of 0.5 mg 
a.s./seed. Seeds were drilled at a rate of 100,000 seeds/ha (dose rate 50 g a.s./ha). The 
control treatment consisted of a field sown with untreated maize seeds. A Monosem NG 3 plus 
(6 rows) with Syngenta reflector kit was used fordrilling (precision planter using vacuum 
metering system).
Six colonies per field were placed at the border of the test fields 19 days before seed drilling 
and kept there for 62 days, after which they were transferred to a moitoring site. In total 
colonies were monitored for 113 days.
For 53 days after emergence of the seedlings, the occurrence of guttation was observed 
systematically by inspecting the field daily several times from ca 6-7 to ca 12-13 hrin 5 
different observation zones (1 o ff- and 4 in-field). In each zone, the number of bees resting on 
plants or on the ground, and the number of bees actually making contact with guttation fluid 
was recorded. In addition, the proportion of guttating plants in all rows of the observation 
zones was estimated using a classification scheme. Furthermore the occurrence ofdew was 
recorded.
Guttation was observed to take place in the morning on the majority of observation days, and 
timing du ring the day partly overlapped with the period of high flight activity of the bees. Bees 
were never observed to collect guttation fluid, and seldom were they seen in contact with 
guttating plants.
The study sufficiently demonstrated that exposure to and consumption of guttation fluid by 
foraging bees is unlikely to happen, or only at a very low rate. However, results for bee 
mortality, flight activity and colony assessments were not accepted. Results concerning bee 
mortality and colony health were influenced by flaws in the experimental set-up, inferior health 
of some of the test colonies (3 out of 12 colonies died during the experiment), and unforeseen 
causes (robbing, which also indicates weakness of the colonies). Furthermore, data may be 
influenced by systematic errors in assessment procedures (as in the Languedoc-Roussillon

Disease analysis of the three Hecht-Rost studies (prepared by study evaluator)
Nosema and Varroa were found in all three studies. Nosema had no expected influence on 
ovewintering success in both treatment and control groups. The influence of Varroa on colony 
strength could not be checked. Furthermore, chalkbrood and deformed wing virus both 
occurred in the Langquedoc-Roussillon study. It cannot be excluded that the combination of 
diseases observed in the Languedoc-Roussillon study may have influenced certain parameter 
values. As far as could be deduced from the data provided, the occurrence of the diseases 
was probably biased towards one of the groups and may have further increased variability, 
thereby masking potential treatment related effects.

Guttation and dust exposure - maize
Liepold 2010 - Alsace

Acceptable: Guttation yes. For other parameters (mortality, colony health) re-evaluation of the 
data is considered necessary before conclusions can be drawn.
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Liepold 2010 - Champagne

Acceptable: Guttation yes. No short term effects on bee endpoints during exposure phase. Re- 
evaluation of the data is considered necessary before conclusions can be drawn about long 
term effects.

Liepold 2010- Languedoc-Roussillon

Acceptable: Guttation yes. Probably no effects on bee endpoints, but data interpretation 
hampered by systematic errors in assessments

and Aquitaine studies below).
It is not likely that exposure to dust during and shortly after drilling has had considerable 
effects on bee mortality or coiony deveiopment during the exposure phase, but re-analyses of 
the data is considered necessary before proper conclusions can be drawn. Reconsideration of 
the acceptability of the health status and possible exclusion of individual colonies from 
analyses may lead to an overall rejection of the study if insufficiënt data remain for evaluation.

The study was conducted on commercial agricultural land in Champagne, France. There was 
one treatment field (1.7 ha) and one control field (1.9 ha), located at approximately 2 km 
distance.
Maize seeds for the treatment field were dressed with a nominal seed loading of 0.5 mg 
a.s./seed. Seeds were drilled at a rate of 100,000 seeds/ha (dose rate 50 g a.s./ha). The 
control treatment consisted of a field sown with untreated maize seeds. A Monosem PNU (4 
rows) with Monosem reflector kit was used for drilling (precision planter using vacuum 
metering system).
Six colonies per field were placed at the border of the test fields 11 days before seed drilling 
and kept there for 35 days, after which they were transferred to a monitoring site. In total 
colonies were monitored for 68 days.
For 24 days after emergence of the seedlings, the occurrence of guttation was observed 
systematically by inspecting the field daily several times from ca 6-7 to ca 12-13 hr in 5 
different observation zones (1 off- and 4 in-field). In each zone, the number of bees resting on 
plants or on the ground, and the number of bees actually making contact with guttation fluid 
was recorded. In addition, the proportion of guttating plants in all rows of the observation 
zones was estimated using a classification scheme. Furthermore the occurrence ofdew was 
recorded.
Guttation was observed to take place in the morning on the majority of observation days, and 
timing during the day partly overlapped with the period of high flight activity of the bees. Bees 
were never observed to collect guttation fluid, and seldom were they seen in contact with 
guttating plants.
The study sufficiently demonstrated that exposure to and consumption of guttation fluid by 
foraging bees is unlikely to happen, or only at a very low rate. It is also demonstrated that 
maize seed drilling and guttation of seedlings had no short term effects on bee coiony 
deveiopment during the exposure period (24 days). However, resuits for bee mortality and 
coiony assessments in the longer-term (after 68 days) were not accepted. Resuits concerning 
bee mortality and coiony health were influenced by some flaws in the experimental set-up and 
unforeseen natural causes (swarming, probably in thee colonies, one of which died). The 
dramatic decrease in coiony strength in all colonies after relocation should be explained. 
Observations from colonies T4, T6 and 04 after relocation should be removed from the 
dataset fora better presentation of data obtained during the monitoring period.

The study was conducted on commercial agricultural land in Languedoc-Roussillon, France. 
There was one treatment field (2.1 ha) and one control field (2.8 ha), located at approximately 
3.3 km distance.
Maize seeds for the treatment field were dressed with a nominal seed loading of 0.5 mg
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Liepold 2010- Aquitaine

Acceptable: Guttation yes. Probably no effects on bee endpoints, but data interpretation 
hampered by systematic errors in assessments and sub-optimal health conditions of test 
colonies.

a.s./seed. Seeds were drilled at a rate of 100,000 seeds/ha (dose rate 50 g a.s./ha). The 
control treatment consisted of a field sown with untreated maize seeds. A Nodet Pneumasem 
II (4 rows) with Bayer reflector kit was used for drilling (precision planter using vacuum 
metering system).
Six colonies per field were placed at the border of the test fields 4 days before seed drilling 
and kept there for 40 days, after which they were transferred to a moitoring site. In total 
colonies were monitored for 77 days.
For 24 days after emergence of the seedlings, the occurrence of guttation was observed 
systematically by inspecting the field daily several times from ca 6-7 to ca 10-11 hr in 5 
different observation zones (1 off- and 4 in-field). In each zone, the number of bees resting on 
plants or on the ground, and the number of bees actually making contact with guttation fluid 
was recorded. In addition, the proportion of guttating plants in all rows of the observation 
zones was estimated using a classification scheme. Furthermore the occurrence ofdew was 
recorded.
Guttation was observed to take place in the morning on the majority of observation days, and 
timing during the day partly overlapped with the period of high flight activity of the bees. Bees 
were never observed to collect guttation fluid, and seldom were they seen in contact with 
guttating plants.
The study sufficiently demonstrated that exposure to and consumption of guttation fluid by 
foraging bees is unlikely to happen, or only at a very low rate. The study outline (aim, 
experimental set-up and results) is well described, but results concerning bee mortality and 
colony health were influenced by flaws in the study design and systematic errors in 
assessment procedures.
It is probably correct that observed differences are not related to treatment, but with the 
observed magnitude of effects induced by systematic error, it is believed that the test-system 
is not sufficiently robust to detect potential treatment related effects of moderate size.

The study was conducted on commercial agricultural land in Languedoc-Roussillon, France. 
There was one treatment field (2.2 ha) and one control field (2.3 ha), located at 6.7 km 
distance.
Maize seeds for the treatment field were dressed with a nominal seed loading of 0.5 mg 
a.s./seed. Seeds were drilled at a rate of 100,000 seeds/ha (dose rate 50 g a.s./ha). The 
control treatment consisted of a field sown with untreated maize seeds. A Gaspardo MT (4 
rows) with Gaspardo reflector kit was used for drilling (precision planter using vacuum 
metering system).
Six colonies per field were placed at the border of the test fields 6 days before seed drilling 
and kept there for 65 days, after which they were transferred to a moitoring site. In total 
colonies were monitored for 119 days.
For 24 days after emergence of the seedlings, the occurrence of guttation was observed 
systematically by inspecting the field daily several times from ca 6-7 to ca 12 hr in 5 different 
observation zones (1 off- and 4 in-field). In each zone, the number of bees resting on plants or 
on the ground, and the number of bees actually making contact with guttation fluid was 
recorded. In addition, the proportion of guttating plants in all rows of the observation zones 
was estimated using a classification scheme. Furthermore the occurrence ofdew was 
recorded.
Guttation was observed to take place in the morning on the majority of observation days, and 
timing during the day partly overlapped with the period of high flight activity of the bees. Bees 
were never observed to collect guttation fluid, and seldom were they seen in contact with 
guttating plants.
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Lueckmann et al, 2010.

Acceptable: Guttation yes. Probably no effects on bee endpoints, but data interpretation 
hampered by sub-optimal health conditions of test colonies and the lack of a control reference.

NB Residues in guttation droplets, bees, pollen and nectar were not analysed in any of the 
Liepold studies.

The study sufficiently demonstrated that exposure to and consumption of guttation fluid by 
foraging bees is unlikely to happen, or only at a very low rate. It is not likely that exposure to 
dust during and shortly after drilling has had considerable effects on bee mortality or colony 
development during the exposure phase, but no firm conclusions can be drawn from the data 
obtained in this study. Results are influenced by systematic error during assessment 
procedures and suboptimal health conditions of the test organisms. It is believed that the 
experimental set-up used in this study is not sufficiently robust to detect potential moderate 
treatment related effects.

The study was conducted on commercial agricultural land at several locations in two Austrian 
regions, north of the Alps (Baumgartenberg) and south of the Alps (Jennersdorf). In each of 
these regions 15 maize fields were monitored, each with two bee hives (hence 60 colonies in 
total). Test fields were usually larger than 2 ha (five fields were 04 to 1.5 ha). Maize seeds 
were dressed with Poncho® (0.5 mg clothianidin./seed), except three fields in the Jennersdorf 
region with Poncho Pro® (1.25 mg clothianidin /seed). Drilling rate was approximately 80-90 
thousand seeds/ha in all fields. Different drilling machines were used for sowing, but they were 
all precision planters using vacuum metering system (the use of a deflector kit was not 
reported).
Drinking places (e.g. ditches, streams, ponds) for bees were usually more than 300 m away 
from the experimental fields. To 5 out of 15 fields in each region an artificial water source was 
offered directly adjacent to the hives (a plastic trough filled with gravel to avoid drowning). 
Water was slightly salted to increase attractiveness. Water was replenished at least weekly. 
There were no control sites.
In each field two colonies were placed at the border of the test fields 2 to 5 days after seed 
drilling. Due to unexpected low colony strength several colonies were replaced 10-12 days 
after drilling. Monitoring started 0-4 days after emergence of seedlings. Field observations 
lasted approximately 3 (Jennersdorf) to 6 (Baumgartenberg) weeks. Thereafter, colonies were 
relocated to a monitoring site for further brood development assessments. In total, colonies 
were observed for about 2 months.
The occurrence of guttation was observed systematically by inspecting the field daily several 
times starting from sunrise till sunset in 5 different observation zones, for 3-6 weeks.
Residues in guttation droplets were measured. Initial concentrations of clothianidin (<one week 
after emergence) were in the range of 100-200 mg/L. Samples suspected to be diluted with 
dew, rain or leaf axil fluid showed much lower concentrations. Residue levels decreased 
exponentially to 1 mg/L and 0.01 mg/L three weeks and five weeks after emergence, 
respectively. No clear differences in concentrations were found for samples collected in fields 
treated with Poncho® or Poncho Pro®.
Daily mortality (dead bees in the bee traps) was generally below 20, except for some 
occurrences of peak mortality.
For the Baumgartenberg region the number of days with increased mortality was statistically 
significantly lower in colonies with a water supply compared to colonies without this water 
source in close vicinity of the hive. For colonies in Jennersdorf this relation was not found. 
Residues were found on dead bees, but levels were not correlated with mortality rates or to the 
absence/presence of water supplies.
The study demonstrated that honey bees do occasionally use guttation fluid as drinking 
supply, and guttation does contain considerable amounts of clothianidin, diminishing over time,
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Residues
Summarised/evaluated by Bioresearch & Promotion, Report May 2011
Note that residues were also measured in studies which were included in the DAR; see 
heading Field or semi-field tests above.

Guttation in sugarbeet
Summarised/evaluated by Bioresearch & Promotion, Report May 2011
Keppler, 2009
Acceptable: yes.

but guttation is not a favoured water source, and mortality ofadult bees measured at the hives 
was generally low, confirming that potential exposure to and/or optake of contaminated 
guttation fluid did not lead to noticeable increases ofadult bee mortality measured at the hive. 
The study also indicates that no measurable long-term influences on colony health occurred. 
But the overall sub-optimal and variable colony conditions, and the lack of a proper control 
reference or a more firm endpoint like overwintering success makes this expert statement not 
very robust.
Bees exposed to guttation fluid (starting a few days after drilling) are also likely to be exposed 
to dust released during drilling. This potential exposure mode was (partly or entirely) excluded 
from the experimental set-up used in this study.

The study aimed to assess the amount of clothianidin residues and ifs metabolites 
(TZMU=Thiazolylmethylurea and TZNG=Thiazolylnitroguanidine) in maize pollen taken from 
plants grown in the Upper Rhine Valley from commercial seeds dressed with Poncho Pro® (a.s. 
clothianidin, nominally 1.25 mg a.s./seed). Additional assessments were made on pollen 
collected by bees from pollen traps, from bee bread and from dead bees discarded from the 
hive.
LOQ for clothianidin, TZMU and TZNG (the lowest validated fortification level): 1 pg/kg forall 
material types. LOD: 0.3 pg/kg (all material types)
From all pollen samples analyzed (pollen collected from plants, 252 samples) 31% contained 
clothianidin at a rate between 1 and 3 pg/kg and 62% between 3 and 10 pg/kg. One sample 
with 10.4 pg/kg was found, other samples (6%) were below the LOQ.
The occurrence of clothianidin residues in pollen collected by bees was much lower. From 119

The occurrence of guttation was recordedin twelve commercial sugarbeet fields and ifs 
adjacent crops orhabitats, in a typical German sugarbeet growing area (North-Rhine). 
Observations were made in early morning (between 6.10 and 8.30 h) in April/May 2009, at 
BBCH 10-12 (up to 2 leaves unfolded) to BBCH 14-19 (4-9 leaves unfolded). According to the 
author, out of 98 visits guttation was observed once (1%) in sugarbeet, whereas on 83% of the 
visits guttation was observed in the adjacent crops/habitats. The author excluded the 
occurrences that droplets were observed on sugar beet leaves on days with intensive dewfall 
(16%), since droplets and guttation could not be distinguished. However, this exclusion was not 
done in adjacent crops/habitat.
Despite this weakness in analysis, the risk via guttation is considered to be low. Due to dangers 
(e.g. presence of predators) bees are not keen on foraging on plants unless there is a 
considerable reward (pollen, nectar). Therefore, drinking droplets from plants is not likely to 
occur (personal communication ofa professional beekeeper). The risk for bees to be exposed 
to contaminated guttation fluid is therefore low, regardless of the frequency of guttation to occur 
(1% or 16%).

Staedtler 2008
Acceptable: Yes, but it is unclear whether results obtained from this study are representative 
under all sowing circumstances.
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Mean and maximum values of clothianidin and it derivates measured in this study are 
presented in the table below (in pg/kg).

Because the sowing part of this study was not described, not conducted under GLP and not 
performed by the testing facility, it is difficult to assess wether the sowing circumstances are 
relevant for all circumstances (e.g. seed dressing method, maize variety, sowing operating 
machinery, sowing period, wheather conditions).

Annex II. Public literature
A public literature survey on the effects of neonicotinoids and fipronil on bee mortality and 
decline is in development under the authority of the Ministry of Economy, Agriculture and 
Innovation (EL&I). The preliminary results of this survey have been used for this risk 
assessment. Literature consulted is shown below.

a.s. content in 
pg/kg

samples analyzed 19% contained clothianidin at a rate between 1 and 3 pg/kg and 3% between 
3 and 10 pg/kg. One measurement of 11.4 pg/kg was made. Clothianidin concentrations in bee 
bread above 3 pg/kg were measured only twice (n=37).
Clothianidin was found on dead bees in 8 out of 38 samples (19%), but concentrations were 
above 1 pg (below 3 pg) in two samples only (5%).
Concentrations of the derivates in all sample types were almost always below the LOQ (1 
pg/kg).
Between the three locations where bee-derived matrices were collected some differences were 
observed, but these were usually below a factor 2.

maximum
<LOQ
<LOQ
<LOD
<LOD

mean 
0.6 
0.4 
0.4 
0.4

mean 
0.4 
0.3

<LOD 
<LOD
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