
 1 

Annex I. Comments on the Draft Assessment Report of Sulfoxaflor 
 
 1  Physic-chemical properties 
 

Molecule Water 
Solubility 

Log Pow DT50 (Persistence 
in soil) 

DT50 (Persistence 
in water) 

Comments 

Sulfoxaflor 670 mg/L  0.8  
 

7,43 days > 1.000 days 
 

Solubility moderated-high; Little 
bioaccumulative potential; 

persistent in water 

X117194741 670 mg/L   385,08 days Not determined Solubility moderated-high; 
persistent in soil 

X115195401 670 mg/L   1.155,24 days Not determined Solubility moderated-high; 
persistent in soil 

X115794571 670 mg/L   346,57 days Not determined Solubility moderated-high; 
persistent in soil 

1 metabolite 
 
 
 2  Residue studies 
No residues studies were conducted for assessing residues in nectar and pollen of treated plants. 
However, Sulfoxaflor is highly systemic, being necessary to conduct residues studies in these 
matrixes, as well as guttation droplets and surface water, in order to assess pollinators exposure. 
 
 3  Toxicological effects on bees 
 
 3.1  Risk assessment scheme 
The scheme used in the present risk assessment was conceived for sprayed products with no 
systemic properties. As the EFSA Scientific Opinion1 recognises, in parallel to the acute toxicity, 
chronic toxicity and larvae toxicity should be evaluated if bees' food or water sources result 
contaminated with a pesticide or its metabolites. In this case an ETR approach should be used. 
Considering the persistence, systemicity and toxicity of sulfoxaflor and its metabolites, this active 
substance should not be authorized based on the current assessment scheme. 
 
Sulfoxaflor belongs the fourth-generation neonicotinoids2, included at a family of insecticides 
called sulfoxamines. It is highly systemic, likely to be present in nectar, pollen and guttation 
droplets. Target: ACh receptors, with binding sites different from those targeted by imidacloprid. 
As a result, relevance for its risk assessment is:  

(1) acute toxicity; 
(2) chronic toxicity; 
(3) larvae toxicity;  
(4) sublethal effects on bees, if possible through tests as homing flight (with minimum 

distance of 1-1.5 Km) or any other tests able to evaluate potential impacts on bees 

                                                
1 EFSA (2012) Scientific Opinion on the science behind the development of a risk assessment of Plant Protection 

Products on bees (Apis mellifera, Bombus spp. and solitary bees). EFSA Journal 2012;10(5):2668 [275 pp.]. 
doi:10.2903/j.efsa.2012.2668 

2 Cutler, P., Slater, R., Edmunds, A. J., Maienfisch, P., Hall, R. G., Earley, F. G., Pitterna, T., et al. (2013). 
Investigating the mode of action of sulfoxaflor: a fourth-generation neonicotinoid. Pest management science, 69(5), 
607–19. doi:10.1002/ps.3413 
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cognitive capacities or locomotion;  
(5) long-term evolution of the colony, including observations on fertility of the queen, 

sensibility to pathologies, capacity of production, etc;  
(6) synergistic effects with other pesticides, namely neonicotinoids, organophosphorus 

or herbicides (given the potential effect at different receptors of the bees Neural 
System, the wide spread of pesticides residues in the environment, the potential 
presence of coumaphos in the colonies, and the patented pesticide combinations 
increasing toxicity of Sulfoxaflor (see Annex II)). Also take into account what is 
mentioned below in point 3.3. 

 
Unfortunately, none of these pieces of information can be extracted from the studies currently 
included in the DAR. 
 
 
 3.2  Acute effects observed in acute toxicity tests – impact of residues on foliages  
In the tests carried out to evaluate the impact of residues on foliages to bees (B.9.4.3. vi.) sublethal 
effects were observed: bees were laying on their backs and lethargic bees could as well be observed. 
Test B.9.4.3.vii showed treatment-linked mortality up to 19% in contrast to the control 5%. This 
indicates that potentially effects could be produced on bees following contact, even at low doses. 
However, risk assessors concluded as following: No significant adverse effects to bees when 
exposed to foliar residues of GF-2372 treated 3, 6 or 24 hours previously at 100 and 200 g 
Sulfoxaflor/ha, were determined. There is a treatment-linked effect that should be considered and 
summarised in the conclusions. 
 
The bees chosen for this test should have been foragers or older bees unless the tests aimed to 
evaluate the potential effects of hive-bees in contact with contaminated wax, for example. It is not 
understandable why the U.S. EPA standards recommends young bees to be tested, as young bees do 
not leave the colonies to forage. Furthermore, foragers (older bees) have shown to be more sensitive 
to pesticides than young bees.  
 
Effect observations should have been longer than 24 hours in order to include the possible effect of 
metabolites. If the observation period is not extended, at least it should have been for those groups 
in which the mortality plateau was not reached. 
 
 
 3.3  Acute toxicity of active substance and metabolites with regards to that of the formulated 

product 
 
Sulfoxaflor is toxic to bees in acute terms (see Table 1), while its metabolites seem to be of low 
acute toxicity. However, it is of utmost relevance to know what is the composition of the formulated 
products also included in the evaluation (GF-2626, GF-2372 and GF-2032), since the acute oral 
toxicity appears doubled with regards to the active substance.   
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Table 1. Results of acute toxicity tests (laboratory) 

 
 
 3.4  Cage tests/field tests (B.9.4.3.viii, B.9.4.3.ix, B.9.4.3.x) 
In the three cage studies included into the DAR there is a potential lack of exposure. Indeed, apart 
from one study (B.9.4.3.viii) in which there could be a more “normal” foraging activity on 
Phacelia, with more than 20 bees/m2 observed at a certain point in the test, several reasons lead to 
think that exposure to the pesticide would not have happened, or if happened, would not have been 
of great relevance: 

(1) the density of foragers described for the other two tests is clearly low for such a bee-
attractive crop (7-10 bees/m2). Should a contact with the pesticide have happened, 
the impact on the colony would be very limited; 

(2) in cage/tunnel tests foragers are just food or water conveyers to the hive but are not 
really consuming contaminated food (therefore, there is no really exposure of these 
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bees). Effects on foragers through oral intake can only be observed in homing flight 
tests (min. distance 1-1.5 Km to hive) or in other tests that require from bees longer 
flights; 

(3) no residues studies have been provided for bee matrices, nor any change in the 
weight of the colony, which could have given an indication either of the real 
exposure of the colony or an indication of the potential exposure occurred; 

(4) with the exception of the test viii, the weather temperatures at which the tests were 
run are rather low (specially for the test x), being one of the (main) reasons why the 
foraging activity was low. 

 
For all these reasons it is normal not to observe large numbers of bee mortality or problems in the 
brood. It could very well have happened that the colony was not exposed at all. 
 
B.9.4.3.viii 
When reading the information about this tests, there are important information missing as if the 
queen bees of the colonies used are sisters or not. In addition, it is not clear the objective of the 
different scenarios tested. Should the aim of one of the scenarios be the evaluation of the impact of 
residues in pollen or nectar, then the reserves of the hive should have been reduced to the minimum 
in order to maximize exposure. Unfortunately, this does not seem to be the case. In contrast, there 
are two scenarios that seem to be evaluating the impact of the contact with residues in the leaves 
(Scenario 1 and 2). 
 
A relevant observation that should have been included in the test is the lifespan of the bees born 
from exposed eggs/larvae. However, the duration of the observation period does not allow it. 
 
The statistical power of the test is already rather limited. The loss of one colony in one of the 
treatment groups should invalidate the test since observations are based only on 2 colonies. 
 
Finally, some results lead to question the validity of test viii. Insect growth regulators have a 
completely different way of action than Sulfoxaflor. Its used as toxic standard is questionable 
because it does not affect adult bees as is the case of the tested active ingredient/product. On the 
contrary, it acts on the brood directly. In order for Sulfoxaflor to act on bee brood, presence of this 
molecule on the colony food needs to happen, which is not proven in the test. Furthermore, the 
control group showed around 25% loss of the bees in the second observation (day +4 of the test). 
Considering that the amount of bees decreased ranging between 24% - 43% in five days, it is 
difficult to determine which part of this mortality could have been linked to the treatment or to 
some other parameter.  
 
B.9.4.3.ix 
The observations done for the test viii could also apply to test ix:  
• Are the queens from the colonies used sister queens? 
• What is the lifespan of the born bees from exposed brood? 
• What has been the exposure during the trial? 
• Food reserves were present at the beginning and during the test. 
• What is the relevance of the toxic standard used (IGR) for testing the effect of sulfoxaflor?  
• What happened with the colonies after winter?  
• What happened with the brood from day 27 to 60 days? 



 5 

 
B.9.4.3.x 
This study seems useless. It is carried out during the winter period, time when there is hardly any 
brood production, reduced or hardly any foraging and therefore hardly any exposure to be expected. 
After having opened the colonies during winter and cooling down many times the bee cluster while 
carrying out the observations, it would be fair to question the survival of the colony in march-april 
of the following year. 
The foraging rates were already low (9 bees/m2) for Phacelia pots at the beginning of the test. The 
fact of observing a reduction of this rate to half after treatment, can be really considered a light 
effect? 
Data on colony weight loss would have been welcome if residue studies are not performed. 
 
 
 3.5  Refinement of the risk assessment through evaluation of higher tier studies (B.9.4.4.3.) 
Risk assessors concluded that “No higher tier studies with bumble bees were performed. However, 
due to the similarity in acute oral toxicity between the two species the risk assessment for bumble 
bees can be considered to be covered with the honey bee higher tier studies.” 
Considering what has been shown by Whitehorn et al., 20123, and that the acute toxicity tests 
showed a rather high oral toxicity for bumble bees, the development of higher tier studies on 
bumble bee micro-colonies would be very advisable. Mainly with the aim to assess colony 
development and reproduction, which could serve as a surrogate for honeybee field testing. This 
should be considered specially taking into account the limitations of the cage tests carried out. 
 
 

 

 
 
 
 

                                                
3 Whitehorn PR, O’Connor S, Wackers FL & Goulson D, 2012: Neonicotinoid pesticide reduces bumble bee colony growth and 

queen production, Science 336, 351–352 


