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Additional advice on cultivation of maize MON88017  
 

COGEM advies CGM/111209-01 
 
This advice concerns the application for cultivation, import and processing of genetically 
modified MON88017 maize. This maize line expresses the cp4 epsps and cry3Bb1 genes 
conferring tolerance to glyphosate containing herbicides and resistance to coleopteran 
insects such as the Western corn rootworm and the Colorado potato beetle. These insects 
belong to the Chrysomelidae family. 

In its previous advice on this application, COGEM concluded that the provided data were 
insufficient to conclude that cultivation of MON88017 would not pose a risk to non-target 
organisms. The majority of the data in the original application was obtained using other 
maize lines or Cry3Bb1 protein variants that were not identical to the MON88017 Cry3Bb1 
protein. COGEM was of the opinion that additional data from laboratory experiments and 
field trials had to be provided. These laboratory experiments should be carried out with the 
Cry3Bb1 protein that is present in maize line MON88017 or with the maize line itself.  

Recently, EFSA published its opinion on cultivation of MON88017. The Dutch Ministry of 
Infrastructure and the Environment (IenM) asked COGEM whether the opinion of the EFSA 
GMO panel and the additional information that is provided by the applicant gives reason to 
reconsider its previous advice. 

The applicant performed an additional laboratory experiment on the effect of MON88017 
pollen on honeybee, but did not prove that active Cry3Bb1 protein was still present in the 
pollen.  

In addition, the applicant provided new data on the LC50 values of the different Cry3Bb1 
protein variants using the Colorado potato beetle (a target insect). The applicant did not 
compare the effect of the Cry3Bb1 protein variants on non-target organisms. As the different 
protein variants could affect a different range of organisms and data is lacking on the effect 
of the protein variants on non-target organisms, such as non-target coleopteran insects, 
COGEM is of the opinion that the functional equivalence of the two Cry3Bb1 protein variants 
was not sufficiently proven. 

In addition, the applicant used a theoretical exposure analysis to assess whether non-
target chrysomelid insects could be affected by MON88017 maize pollen and concluded that 
MON88017 does not pose a risk to these insects. 

 The applicant also reviewed the available scientific literature on the effect of Cry3Bb1 
protein or Cry3Bb1 expressing maize on non-target organisms. In the opinion of COGEM the 
evidence is insufficient to proof the functional equivalence of the Cry3Bb1 protein variants 
that are present in other maize lines and the MON88017 Cry3Bb1 protein. Therefore, 
COGEM only took those studies into consideration that used MON88017 or the Cry3Bb1 
protein that is present in MON88017. The available literature indicates that MON88017 does 
not adversely affect a range of non-target organisms (a predatory spider, spider mite, plant 
bug, leaf hopper, lacewing and two ladybird species). However, COGEM is of the opinion 
that sufficient data on the absence of an effect on ground beetles (Coleoptera: Carabidae) is 
lacking. Predatory ground beetles are present in agricultural fields and may be indirectly 
exposed to Cry3Bb1 protein via its prey.  COGEM is of the opinion that in case of maize line 
MON88017 which is resistant to certain coleopteran insects, an assessment of the effect of 
this maize line on ground beetles is necessary. 
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In conclusion, sufficient data on the absence of an effect on ground beetles is lacking and the 
study on the effect of MON88017 pollen on honeybees did not contain the proper control 
experiments. Therefore, COGEM cannot advise positively on cultivation of MON88017 
maize. 
 
Introduction 
Recently, EFSA published its opinion on cultivation of genetically modified maize line 
MON88017. This maize line expresses the cp4 epsps and cry3Bb1 genes. As a consequence, 
it is tolerant to glyphosate containing herbicides and resistant to certain coleopteran insects 
such as the Western corn rootworm and the Colorado potato beetle.  

EFSA considers it unlikely that MON88017 will have any adverse effect on the 
environment, except for the possible development of Cry3Bb1 resistant coleopteran target 
pests.1  

In 2008, COGEM advised on cultivation of MON88017 maize.2 COGEM was of the 
opinion that the molecular characterization of this maize line was adequate and complete. 
However, the provided data were insufficient to conclude that cultivation of MON88017 
would not lead to adverse effects on non-target organisms. COGEM was of the opinion that 
additional data from laboratory experiments and field studies had to be provided.  

Furthermore, in COGEM’s view the general surveillance plan was at some points too 
informal and gave no guarantees that sufficient data would be collected. COGEM was of the 
opinion that the applicant should describe in more detail how the general surveillance is 
organized and which organizations are involved. 
 
The Dutch Ministry of Infrastructure and the Environment (IenM) asked COGEM whether the 
opinion of the EFSA GMO panel and the additional information that is provided by the 
applicant gives COGEM reason to reconsider its previous advice. 
 
Data evaluating effects on non-target organisms  
Cry3Bb1 protein variants  
In 2008, the applicant provided data from several laboratory studies and field trials on non-
target organisms. Almost none of these studies were carried out with MON88017 itself or 
with the Cry3Bb1 protein that is produced by MON88017. 

In the original application the majority of the laboratory studies were carried out with 
variants of Cry3Bb1 proteins. These variants were created to discover the optimal expression 
of the Cry3Bb1 protein against the target pest. The Cry3Bb1 proteins that are used in the 
laboratory studies are the Cry3Bb1 proteins that are produced by MON863 or MON853 
maize. These proteins differ by one out of 653 amino acid from the MON88017 Cry3Bb1 
protein. Unfortunately, no information was provided on the 3-dimensional structure of the 
MON88017 Cry3Bb1 protein itself, although the applicant did provide information on the 
structure of some of the other Cry3Bb1 protein variants. 3  

In response to questions of the Belgian Competent Authority, the applicant provided new 
data on the LC50 values of the E. coli produced Cry3Bb1 proteins from both MON88017 and 
MON863. These data were obtained in additional bio-assays using the Colorado potato beetle 
(Leptinotarsa decemlineata). The applicant compared the LC50 values of the two Cry3Bb1 
proteins. According to the applicant the high degree of overlap between the LC50 values 
suggest that the two proteins are functionally equivalent.4 
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COGEM points out that an amino acid change could affect the range of organisms that is 
affected by the Cry3Bb1 protein. The applicant compared the LC50 values of the two 
Cry3Bb1 proteins using two susceptible species of insects, i.e. the Colorado potato beetle4,5 
and the Western corn rootworm5. COGEM is of the opinion that this is not sufficient to 
conclude that the two Cry3Bb1 proteins affect the same range of organisms. Hence, COGEM 
is of the opinion that the applicant has not sufficiently proven that the two proteins are 
functionally equivalent.  

In COGEM’s view, in order to prove that the two Cry3Bb1 proteins are functionally 
equivalent, the effect of the two Cry3Bb1 proteins should not only be tested on susceptible 
target-organisms, but also on non-target organisms including non-target coleopteran insects. 
Because this comparison is not made, COGEM is of the opinion that the laboratory studies 
that study the effect on non-target organisms of the Cry3Bb1 protein variants from MON863 
or MON853, cannot be used to draw conclusions on the effect of the Cry3Bb1 protein that is 
present in maize MON88017 on non-target organisms. 
 
Laboratory studies on effects of  MON88017 on non-target organisms 
The applicant provided additional laboratory studies on the effect of MON88017 pollen on 
honeybees (Apis mellifera).6,7 In the study on honeybee larvae approximately 2 mg of 
MON88017 pollen was distributed to each cell. The honeybee adults were fed ad libitum with 
diet consisting of 4 g MON88017 pollen in 1 ml of honey. The applicant did not demonstrate 
that the MON88017 pollen contained active Cry3Bb1 protein nor in which concentration the 
Cry3Bb1 protein was present, but stated that MON88017 has been shown to be stable for 
storage periods that exceed the storage period of the pollen that was used in this experiment. 
No data was provided to substantiate this claim. As the specific conditions during storage 
could affect the stability and activity of the Cry3Bb1 protein, COGEM is of the opinion that 
the applicant should have demonstrated that the MON88017 pollen that was used in the 
laboratory experiments still contained active Cry3Bb1 protein. In addition, as the amount of 
Cry3Bb1 protein in pollen is influenced by environmental conditions, it would be preferable if 
the exact amount of Cry3Bb1 protein in the pollen that was used in the laboratory 
experiments would have been determined. As data on the presence of active Cry3Bb1 protein 
and its concentration were not provided, COGEM is of the opinion that the results from the 
honeybee studies cannot be used to draw conclusions on the effect of MON88017 pollen on 
honeybees.  
 
Field trials with  MON88017 maize 
The majority of the field trials in the original application was carried out with MON863 
instead of MON88017. COGEM is of the opinion that the results from these studies cannot be 
used to draw conclusions on the effect of MON88017 maize on non-target organisms, because 
it was not sufficiently proven that the Cry3Bb1 protein in MON863 is functionally equivalent 
to the Cry3Bb1 protein in MON88017. 

In the original application, only one MON88017 field study is present. In this study (four 
locations in Germany and four locations in Spain) the susceptibility of maize MON88017 to 
insects (Ostrinia nubilalis and Sesamia spp.) was examined.8 The qualitative data from this 
study was not subjected to statistical analysis. In its previous advice COGEM stated that 
quantitative data are necessary to draw conclusions on the occurrence of effects on non-target 
organisms. The applicant did not provide additional data from European field trials. 
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Theoretical exposure analysis concerning non-target chrysomelidae 
In response to questions of the Belgian Competent Authority and EFSA the applicant also 
provided an assessment of the risk of MON88017 to non-target organisms that belong to the 
same family as the target organism of the Cry3Bb1 protein, i.e. the Chrysomelidae.9 The 
applicant calculated the margin of safety for non-target chrysomelidae that do not feed on 
maize plants but are indirectly exposed to MON88017 when they consume maize pollen that 
is deposited on leaves of their host plants. The LC50 value of the Colorado potato beetle was 
used to calculate the margin of safety. COGEM strongly prefers the use of laboratory 
experiments over a theoretical exposure analysis as in the latter case flaws can be introduced 
by the use of assumptions, estimations and extrapolations.  
 
Review of literature on non-target effects 
COGEM notes that the assessment of the effect of MON88017 on non-target organisms is to a 
great extent based on studies that were carried out by other parties. The applicant did not 
provide the data that were requested by COGEM in its previous advice. However, in the 
meantime several other studies were published that assessed the effect of MON88017 maize 
on non-target organisms. In response to questions of the EFSA GMO panel, the applicant 
provided a review of the studies that assessed the effect of the Cry3Bb1 protein or Cry3Bb1 
protein expressing Bt maize on non-target organisms. Some of these studies were carried out 
with MON88017. Because of reasons explained previously, COGEM is of the opinion that 
only the studies which are carried out with MON88017 maize or the Cry3Bb1 protein which 
is produced by MON88017 can be used to draw conclusions on the effect of MON88017 
maize on non-target organisms. These studies are discussed below. 
 
One of the studies that was carried out by another party assessed the effect of MON88017 on 
a predatory spider (Theridion impressum). The authors showed that this spider is exposed to 
the Cry3Bb1 protein as its prey contains the Cry3Bb1 protein. In laboratory studies in which 
juvenile and adult spiders were fed Cry3Bb1 containing food (MON88017 maize fed prey or 
MON88017 pollen) no adverse effects of MON88017 were observed, indicating that T. 
impressum is not affected by the Cry3Bb1 protein.10 Another study examined the effect of 
MON88017 pollen and purified Cry3Bb1 protein from MON863 on lacewing adults 
(Chrysoperla carnea (Neuroptera; Chrysopidae)). The results from this study showed that 
lacewings are not affected by MON88017 pollen.11  

A study was published on the effect of Cry3Bb protein on Adalia bipunctata. In this study 
the Cry3Bb protein resulted in a marginally, but significantly higher mortality than the 
control.12 The degree of similarity of the Cry3Bb protein to the MON88017 Cry3Bb1 protein 
is not known. Moreover, the study has been criticised because of methodological flaws and 
inconsistencies.13,14 Recently, another study assessed the effect of Cry3Bb1 protein on larvae 
of A. bipunctata (Coleoptera: Coccinellidae) using a tritrophic experiment in which A. 
bipunctata  larvae were fed with spider mites (Tetranychus urticae) that had fed on 
MON88017 maize. In addition, A. bipunctata was fed a sucrose solution containing Cry3Bb1 
protein from MON863. The authors concluded that there was no evidence that larvae of A. 
bipunctata would be adversely affected by MON88017 and concluded that the harmful effects 
of the Cry3Bb protein that were reported by Schmidt et al. (2009)12 were probably artifacts of 
poor study design.13 
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In another study on the effect of MON88017 on the ladybird beetle Stethorus punctillum 
(Coleoptera: Coccinellidae) the ladybird beetles were fed spider mites (T. urticae) which were 
reared on MON88017 maize. These spider mites were not affected by the MON88017 maize 
and consumption of these mites did not affect mortality of S. punctillum. Interestingly, the 
MON88017 fed mites appeared to have a positive effect on female S. punctillum beetles as 
they had a shorter pre-oviposition period, increased fecundity and increased fertility. The 
authors postulate that these differences may be caused by unidentified differences in plant 
characteristics.15 
 
Overall, there is no indication that MON88017 adversely affects the non-target organisms that 
were examined in the above described studies.  
 
In other publications the results were described from field trials that studied the effect of 
MON88017 on the abundance of various arthropods. One of the studies examined the impact 
of MON88017 on the abundance of herbivorous plant bugs (Heteroptera: Miridae) in a 
German maize field. The field trial was performed in three successive years with 0.13 ha plots 
in eight replicates per corn line. The effect of MON88017 on the most abundant plant bug in 
the field trial, i.e. Trigonotylus caelestialium was determined. It was shown that this plant bug 
was not adversely affected by cultivation of MON88017 although the species is exposed to 
the Cry3Bb1 protein in all stages of its life. The abundance of other plant bug species was 
also determined. These plant bug species were present in much lower numbers. According to 
the authors analysis of the effect of MON88017 on these other plant bug species was not 
possible.16 

The same field trial was used to examine the effect of MON88017 maize on plant hoppers 
and leaf hoppers (Auchenorrhyncha). Zyginidia scutellaris (Hemiptera: Cicadellidae) was the 
most abundant leaf hopper. Although other leaf hopper and plant hopper species were present 
in the maize field, their abundance was too low for robust statistical analysis. Therefore, only 
the abundance of Z. scutellaris was statistically analysed. No consistent differences were 
observed between the number of Z. scutellaris in MON88017 and its near-isogenic cultivar. 
These results indicate that Z. scutellaris is not adversely affected by MON88017.17 In another 
study it was shown that Z. scutellaris accumulates the Cry3Bb1 protein in the field.10  

The above described field trial was also used to study the effect of MON88017 on ground 
beetles (Coleoptera: Carabidae). These results were not published in a peer-reviewed journal. 
The author of the report states that no significant differences were found in the mean activity 
abundances of carabid species in the three years in which the field trial was performed and 
that the carabid beetle community did not differ significantly between the tested maize 
varieties.18 However, the authors also mentioned that the natural heterogeneity of the site had 
a significant influence on the distribution of carabid species and therefore on the number of 
carabid species that were captured. The heterogeneity of activity abundances in the different 
plots is presumably due to different abiotic factors based on the heterogeneity of the study 
site. COGEM points out that possible differences between MON88017 and the near isogenic 
maize line could have been masked by the differences in the distribution of the carabid 
species on the study site. Therefore, COGEM is of the opinion that the study on the effect of 
MON88017 on carabid species is inconclusive. 
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The results from another field trial that was carried out in the Czech Republic were published 
in a non-peer-reviewed journal. This study determined the abundance of plant-dwelling 
arthropods (plant-sucking arthropods, predators and parasitoids) and epigeic arthropods 
(spiders, ground and rove beetles) in a one-year field trial with 0.5 ha plots in five replications 
per maize cultivar. COGEM has doubts on the statistical analysis of the data in this study. 
Amongst others because the insecticide treatment appears not to have affected arthropods 
apart from a small effect on ground beetles.19  
 
In a research project that was commissioned by COGEM, Scholte and Dicke concluded that 
to assess the effect of Cry3 producing maize the following non-target organisms should be 
studied: a wolf spider, a predatory ground beetle, a predatory ladybird beetle, a lacewing and 
a honeybee or bumblebee.20  

COGEM is of the opinion that it was sufficiently proven that MON88017 poses a neglible 
risk to the predatory spider (Theridion impressum), the spider mite Tetranychus urticae, the 
plant bug Trigonotylus caelestialium, (Heteroptera; Miridae), the leafhopper Zyginidia 
scutellaris (Hemiptera: Cicadellidae), the lacewing Chrysoperla carnea (Neuroptera; 
Chrysopidae) and the ladybird beetles Adalia bipunctata and Stethorus punctillum 
(Coleoptera: Coccinellidae).  

However, COGEM noted that in the laboratory study on the effect of MON88017 on 
honeybees (Apis mellifera) the researchers did not prove that the Cry3Bb1 protein in the 
MON88017 pollen had not been degraded and remained active.  Therefore, COGEM is of the 
opinion that this study is not sufficient to conclude that MON88017 will not affect honeybees. 

Since the Cry3Bb1 protein is developed to control the Western corn rootworm Diabrotica 
virgifera (Coleoptera: Chrysomelidae) and is also active against the Colorado potato beetle 
Leptinotarsa decemlineata (Coleoptera: Chrysomelidae) studies on the effect of MON88017 
on coleopteran non-target organisms are especially important. It was shown that MON88017 
does not adversely affect the ladybird beetles A. bipunctata and S. punctillum (Coleoptera: 
Coccinellidae). In addition, using the LC50 values of the Colorado potato beetle the applicant 
estimated the margins of safety for non-target Chrysomelidae that are indirectly exposed to 
MON88017 by its pollen. Based on this estimation it is considered unlikely that non-target 
Chrysomelidae would be adversely affected by MON88017. However, COGEM is of the 
opinion that sufficient data on the absence of an effect on ground beetles (Coleoptera: 
Carabidae) is lacking. Predatory ground beetles are present in agricultural fields and may be 
indirectly exposed to the Cry3Bb1 protein via its prey.  COGEM is of the opinion that in case 
a Cry3Bb1 protein expressing maize line like MON88017 an assessment of the effect of this 
maize line on ground beetles is necessary. 

In conclusion, sufficient data on the absence of an effect on ground beetles is lacking and 
the study on the effect of MON88017 pollen on honeybees did not contain the proper control 
experiments. Therefore, COGEM cannot advise positively on cultivation of MON88017 
maize. 
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