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A. GENERAL ANALYSIS 

GENERAL OVERVIEW 

The opinion
1
 from the French Committee of the prefiguration of a high authority on 

genetically modified organisms shows that extensive public research has been performed 

since first commercialisation of MON 810 maize
2
 in 1998. The list of scientific 

references considered in the Opinion represents only a small fraction of the total number 

of papers published since 1998 on various subjects including pollen dissemination (six 

references cited, more than 50 published), potential for the development of resistance in 

target insects (two references cited, more than 120 published), effects on non-target 

organisms (14 references cited, more than 130 published) and effects on human health 

(one reference cited, more than 60 published). All these studies, of which many were 

performed in Europe, could also have been considered as “new scientific facts” reported 

since MON 810 was first commercialised. It is important to note that “new scientific 

data” is not synonymous with “new risks”; in fact, the large amount of research 

performed on MON 810 has confirmed the initial conclusion of safety for the 

environment as well as human health and animal health by demonstrating the absence of 

new risks. 

Risk assessment follows a structured approach that considers both hazard (potential for 

adverse effects) and the likelihood that this hazard will occur (exposure). This is detailed 

in the guidance document of the European Food Safety Authority (EFSA, 2006b) that 

discusses strategies for evaluating risks in accordance with European Community 

legislation. Neither hazard nor exposure taken individually can support a conclusion of 

unacceptable risk. Risk emerges only when there is significant likelihood that a potential 

hazard will occur under typical use conditions of a product, and the magnitude of the risk 

is judged to be unacceptable or unmanageable.   

Appropriate use of the structured approach for evaluating potential risks is essential in 

order to avoid drawing a conclusion of “unacceptable risk” without sufficient evidence. 

Although the majority of the papers presented in the Opinion include information 

relevant to risk assessment (hazard or exposure), the information provided does not 

demonstrate any new unacceptable risks for the environment or human and animal health. 

Throughout the document, the “new scientific facts” are focused either on hazard or 

exposure and are not considered jointly as required for risk assessment, even though the 

joint information was largely documented in the literature. 

Since 1998, the safety of MON 810 has been evaluated by European competent 

authorities and French regulatory authorities (the most recent published opinion is by the 

Commission of Biomolecular Engineering (CGB)
3
 (Commission du Génie 

Biomoléculaire, 2007)). Furthermore, Monsanto has submitted monitoring reports to the 

                                                 
1
  Referred as “Opinion” in the rest of the document  
2
  Referred as “MON 810” in the rest of the document 

3
  The « CGB » was, between 1993 and 2007, the French scientific authority in charge of the risk assessment related 

to the dissemination of GMO into the environment. 
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Member States competent authorities, including France (the most recent dates from July 

31
st
, 2007). These safety evaluations and monitoring reports were not taken into account 

in the Opinion although they considered most of the scientific information presented as 

“new facts” in the Opinion (i.e., the one available at the time of the reports) and support 

the conclusion of the absence of new risk.  

The analysis of the Opinion was complicated as the references were cited with 

insufficient details and not according to current practice (no mention of journal or 

volume). Certain citations had the potential to correspond to several publications, to 

different authors with the same name, or could not be obtained using common literature 

search tools. In some cases, the name of the first author was spelled incorrectly. When 

the correct citation corresponding to the subject being discussed could not be identified 

and another was found to be more plausible, we incorporated it as well to the analysis. 

1. THE COMMITTEE UNDERLINES THE PUBLICATION OF SEVERAL NEW SCIENTIFIC 

FACTS RELATED TO THE IMPACT OF MON 810 ON THE ENVIRONMENT, HUMAN 

HEALTH, ECONOMY AND AGRONOMY.  

a. Dissemination 

In August 1998, the French Ministry of Agriculture and Fisheries authorized the 

placing on the market of MON 810 in accordance with Directive 90/220/EC on the 

deliberate release of GMOs. This authorization was issued following a thorough 

review at the French and European levels of Notification C/F/95/12/02 submitted by 

Monsanto (Monsanto Company, 1995). This notification included a structured 

environmental risk assessment which concluded that: 

1. The Cry1Ab protein expressed in MON 810 does not represent a risk to 

organisms other than certain Lepidoptera. 

2. The dissemination of MON 810 is not different to that of conventional 

maize. Therefore, the extensive knowledge on dissemination of 

conventional maize can de facto be applied to MON 810. 

3. The exposure of organisms to the Cry1Ab protein outside of MON 810 

maize fields is low, taking into account the low expression of MON 810 in 

pollen and the low amount of pollen disseminated. 

In fact, the references cited in the Opinion and the synthesis made of them does not 

support a conclusion that the parameters used for the initial evaluation of MON 810 

have changed. 

b. Appearance of resistance in target insects 

The development of resistance in insects targeted by Cry1Ab would reduce the value 

of MON 810 for farmers. Consequently, as the developer, Monsanto is highly 

motivated to take actions to reduce the likelihood of insect resistance.   

To sustain the performance of the product, Monsanto has established and 

implemented a monitoring plan, in place since MON 810 was first commercialised. 

This plan is composed of two elements: insect resistance management (IRM) and 

general surveillance. The IRM part includes tools for early detection of resistance in 
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target pests, strategies to prevent resistance and a description of measures that would 

be put into place in the event that resistance is detected. The general surveillance plan 

is an additional tool that allows the appearance of resistance in primary or secondary 

target pests to be detected. It includes a questionnaire to farmers and a report on the 

follow up activities on the product once commercialised. None of the two elements of 

the monitoring plan have shown to date any evidence of the development of 

resistance. 

Importantly, the results of the monitoring plan are in accordance with the conclusions 

of the Opinion, which confirms the absence of identified resistance in primary target 

insects. Moreover, the secondary target insects cited in the Opinion are not present in 

France or in Europe. 

c. Effect on non-target organisms 

A large number of studies on the potential effects of MON 810 on non-target 

organisms exists. This comprehensive weight of evidence provides confidence that 

the Cry1Ab protein, as expressed in MON 810, presents negligible risk to non-target 

organisms. 

It is important to remember that EU regulatory policies oblige notifiers, as well as 

Member States, to inform the Competent Authorities or the European Commission of 

any information which becomes available that modifies the risk evaluation (for 

environment and health) (Directive 2001/18/EC). The extensive scientific literature 

published since 1998 confirms the safety of MON 810 and support the opinions 

published by the Scientific Committee on Plants (Scientific Committee on plants, 

1998), EFSA (EFSA, 2004; EFSA, 2005b; EFSA, 2006a; EFSA, 2006c) and the CGB 

(Commission du Génie Biomoléculaire, 1999; Commission du Génie Biomoléculaire, 

2007) in which these regulatory authorities conclude to the absence of environmental 

and health risks linked to MON 810. 

The majority of the studies cited in the Opinion examine the exposure of selected 

organisms to Cry1Ab protein in MON 810; however the study findings do not 

establish a risk to any of the non-target organisms studied. There is no evidence 

demonstrating an adverse effect on organisms other than the targeted Lepidoptera. 

The two Lepidoptera species cited in the Opinion are Spodoptera, a target pest in 

maize (and therefore exposed to the Cry1Ab protein as it feeds on the plant) and 

larvae of the Monarch butterfly, for which it has been clearly demonstrated that the 

exposure (to the protein) is limited in geographies where Monarch is present such as 

the US but is zero in Europe where it is not present.  While the Opinion does not refer 

to any European butterfly, it is useful to note that the risk to butterfly species in 

Hungary was considered to be insignificant by EFSA (2005b).  

The corresponding section of the Opinion concludes with the publication of Marvier 

et al. (2006), who present a global analysis of the potential impact on non-target 

organisms. This analysis shows that MON 810 has no effect on the abundance of non-

target organisms. If there were effects on some invertebrate families (no proof of 

direct toxicity exists to date), these would be less important than those associated with 

insecticide treatments. Moreover, this same study was cited by the CGB in its opinion 
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of June 2007, which confirmed that the existing safety evaluation of MON 810 was 

still valid (Commission du Génie Biomoléculaire, 2007). 

d. Human health 

The only effect of MON 810 on human health or the environment described in the 

Opinion refers to the positive impact on food safety, also noted by AFSSA
4
 (2004). 

The Opinion concludes that MON 810 has lower levels of fumonisin, a possible 

carcinogen for humans, than maize not expressing the Cry1Ab protein. The maximum 

allowable levels in food derived from maize are fixed by Regulation EC 

N° 1126/2007 of the Commission on September 28
th
, 2007 (Commission of the 

European Communities, 2007). Depending on the product, the maximum thresholds 

are between 200 and 4000 ppb. Importantly, the Opinion concludes that the levels of 

fumonisin in conventional maize grains regularly exceed 2000 ppb in the Midi-

Pyrénées and Aquitaine (large agricultural regions of France); consequently, the 

lower levels of fumonisin in MON 810 can positively impact health. 

2. THE COMMITTEE LISTS THE POINTS WHICH HAVE NOT SUFFICIENTLY BEEN TAKEN 

INTO ACCOUNT OR ARE NEW, AS HAVING TO BE TAKEN INTO ACCOUNT IN THE 

EVALUATION OF IMPACT OF ALL GMOS. 

The procedures to evaluate GMOs are very detailed, both at the level of the EU 

(EFSA, 2006b) or more international bodies such as Codex
5
 or the OECD

6
, in which 

France participates actively.  

Whether considering environmental or human and animal health aspects, the CGB 

and AFSSA (that have build up experience in the field of GMO evaluation over at 

least 10 years) have issued a number of positive opinions on GMO products, thus 

recognising the value of existing approaches. 

More specifically for MON 810, the CGB and AFSSA confirmed its safety in their 

opinions on hybrid maize that contain MON 810 and in the answer to a study 

presented by Greenpeace (AFSSA, 2003a; AFSSA, 2003b; AFSSA, 2003c; AFSSA, 

2003d; AFSSA, 2004; AFSSA, 2007a; AFSSA, 2007b; Commission du Génie 

Biomoléculaire, 2007). 

CONCLUSION 

Based on i) the Opinion, ii) assessments carried out by regulatory authorities since 1998 

iii) the wealth of scientific publications confirming the safety of MON 810 and finally on 

iv) the monitoring reports provided by Monsanto Europe S.A. to European authorities, 

the deliberate release of MON 810 on the French territory does not present any risk. 

 

                                                 
4
  AFSSA (Agence Française de Sécurité Sanitaire des Aliments) is the French scientific authority in 

charge of genetically modified food and feed evaluation since 1998. 
5
  http://www.codexalimentarius.net/web/biotech.jsp  
6
  http://www.oecd.org/biotrack  
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B. DETAILED SCIENTIFIC ANALYSIS 

1. THE COMMITTEE UNDERLINES THE PUBLICATION OF SEVERAL NEW SCIENTIFIC 

FACTS RELATED TO THE IMPACT OF MON 810 ON THE ENVIRONMENT, HUMAN 

HEALTH, ECONOMY AND AGRONOMY.  

a. Dissemination 

“The new fact since 1998 concerns the characterisation of pollen dispersal (Klein et 

al., 2003 ; Rosi-Marshall et al., 2007 ; Brunet 2006) (Kuest ; Chapela 2001) over 

large distances (kilometers) (A. MESSEAN, 2006) linked mainly to climatic 

conditions and events and to the environment. These results prove the impossibility of 

zero cross-pollinisation between GM and non-GM fields at local level (small 

agricultural region) (A. MESSEAN, 2006). The discussion centered on the 

importance of these results when it comes to the impact on seed purity, “respect” of 

adventitious presence thresholds and coexistence rules. The dissemination of Bt toxin 

and its persistence were proven and are dependent on soil, climatic and 

environmental factors (Icoz et Stostky; 2007)” 

Response 

In August 1998, the French Ministry of Agriculture and Fisheries authorized the 

placing on the market of MON 810 in accordance with Directive 90/220/EC on the 

deliberate release of GMOs. This authorization was issued following a thorough 

review at the French and European levels of Notification C/F/95/12/02 submitted by 

Monsanto (Monsanto Company, 1995). This notification included a structured 

environmental risk assessment which concluded that: 

1. The Cry1Ab protein expressed in MON 810 does not represent a risk to 

organisms other than certain Lepidoptera. 

2. The dissemination of MON 810 is not different to that of conventional 

maize. Therefore, the extensive knowledge on dissemination of 

conventional maize can de facto be applied to MON 810. 

3. The exposure of organisms to the Cry1Ab protein outside of MON 810 

maize fields is low, taking into account the low expression of MON 810 in 

pollen and the low amount of pollen disseminated. 

In fact, the references cited in the Opinion and the synthesis made of them does not 

support a conclusion that the parameters used for the initial evaluation of MON 810 

have changed. 
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Detailed scientific analysis 

Note : Kuest ; Chapela (2001) was replaced by Quist and Chapela (2001). 

“The new facts since 1998 concerns the characterisation of pollen dispersal over 

large distances (kilometres) linked mainly to climatic conditions and events and to the 

environment” 

Maize pollen dispersal over large distances (kilometres) linked to climatic conditions 

and the environment cannot be classified as new facts since 1998. 

In the technical report Messéan et al. (2006), it is stated that “However, up to now, it 

is difficult to quantify the small amount of pollen disseminated to far away points 

through convective fluxes and its role in long-distance pollination (Emberlin, ibid.; 

Brunet et al., 2003, Aylor et al.,2003).” 

We refer to the above referenced report from Emberlin et al. (1999) on dispersal of 

maize pollen, which is a review that compiles evidence available from publications 

and internet sites. All referenced publications in this report are dated prior to 1998 

(and some going back as early as 1938). 

● The Emberlin et al. (1999) compilation has an entire section reviewing 

potential long range maize pollen dispersal. The report mentions the 

importance of particular weather conditions and the viability of pollen as a 

function of time. The conclusion states in summary that : “Transport on 

airflow over longer distances is likely to occur under a range of weather 

situations including uplift and horizontal movement in convection cells, and 

uplift and transport in frontal storms. As the pollen maize pollen grains 

remain viable for about 24 hours in normal weather conditions pollination 

could occur at sites remote from the source (e.g. 180 km)”. 

● Furthermore, the Emberlin et al. (1999) study reviews characteristics of maize 

pollen including morphology, duration of pollen viability, environmental 

elements impacting the pollen viability duration. The study puts features of 

pollination in perspective using data from empirical studies, dispersion theory 

models and particle deposition theory as to give estimation of deposition rates 

and concentrations of pollen remaining airborne downwind from a source. 

● The article mentions already the importance to make a clear distinction 

between pollen flow and pollen deposition as compared to cross pollination. 

The importance of a) synchronisation of maturation of the flowers (both male 

and female parts), b) relative concentration strengths of the pollen produced 

by the donor plot and the receptor plot at the point of pollination (pollen 

competition), c) the amount of self or cross sterility in the variety and d) 

density of the stands were highlighted as importance for cross pollination 

levels were highlighted.    
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Recent studies do confirm the importance of flowering synchronization (Mazzoncini 

et al., 2007; Palaudelmas et al., 2007) as well as the impact of pollen viability and the 

observation that non viable pollen is falling more slowly and flying longer distances 

(Foueillassar & Weber, 2007). 

Luna V et al. (2001) reported maize pollen viability to be maintained for one to two 

hours after dehiscence depending on atmospheric water potential. The theoretical 

distance viable pollen could move was calculated to be 32 km. Cross pollination 

however occurred at a maximum distance of 200 meters from the source. It further 

stated that “the results are consistent with the conclusions that maize pollen is 

desiccation intolerant”. Similar results were obtained by Stevens et al. (2004). 

Pollen dispersal does consequently not predict the level of cross-fertilization. The 

Committee cited pollen dispersal studies over large distances (Brunet, 2006; Klein et 

al., 2003; Messéan et al., 2006) have a particular focus on maize pollen flow. The 

first attempts to measure pollen mediated gene flow over large distances confirm the 

predictable knowledge of very low levels of cross fertilisation under a normal pollen 

competition regime. 

We do not ignore the fact, as was demonstrated during the recently held “Third 

International Conference on Coexistence between Genetically Modified (GM) and 

non—GM based Agricultural Supply Chains” (Seville - Spain, 20
th
 and 21

st
 

November 2007) that additional studies (Delage et al., 2007; Viner & Arritt, 2007) 

have been made as to predict pollen dispersal over large distances. There is however 

no evidence of any critical new facts as compared to the period prior to 1998. 

“These results prove the impossibility of zero cross-pollination between GM and non-

GM fields at local level (small agricultural region) (A. MESSEAN, 2006). The 

discussion centered on the importance of these results when it comes to the impact on 

seed purity, “respect” of adventitious presence thresholds and coexistence rules” 

The Community rules provide European citizens with freedom of choice by enforcing 

labeling of food and feed products when containing traces in excess of 0.9% of 

deregulated biotech events, such as MON 810. The concept of coexistence refers to 

the freedom of choice for European farmers to select a conventional, organic or 

biotech based crop production system. The European Commission adopted a 

guideline (2003/556/EC, 23
rd
 July 2003) which specifies that farmers introducing a 

new regional production system need to implement farm management measures 

(including cleaning of equipment, buffer zones, isolation distances and 

communication between neighboring farmers) allowing a harvested product meeting 

the above mentioned 0.9 % threshold. There are currently no European established 

thresholds for adventitious presence in seed. Member States can develop their own 

legal binding measures which should be scientific based and economical proportional 

allowing farmers to retain access to all crop production systems. The labeling and 

traceability has nothing to do with the product safety as the products have been 

assessed via an operational European biotech regulatory framework for safety prior to 

deregulation (Directive 2001/18/C; Regulations (EC) No 1829/2003 and No 

1830/2003). 
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Long distance cross pollination resulting from the “small amount of pollen 

disseminated via convective flux” as cited in the Committee’s referred publication 

from Messéan (2006) confirms the position that seed and grain thresholds for 

adventitious presence need to be different from zero (zero threshold is not 

achievable). The biology of the maize reproduction system does not allow an absolute 

purity and is neither considered a sustainable objective nor respecting the European 

guidelines related to coexistence as described above. Low level of gene flow has 

negligible consequences for the purity of seed and grain.  Coexistence practices are 

intended to maintain gene flow at acceptably low levels to enable farmers to realise 

the environmental and economic benefits of MON 810, while minimizing impacts on 

neighbouring conventional or organic maize producers. 

European Union legislation has established adventitious presence thresholds for food 

and feed for approved events (such as MON 810) at 0.9% (including organic food and 

feed) as to allow for impurities resulting from their cultivation. Pollen flow is 

recognized as one source of impurities, and isolation distances are implemented as 

one of the tools to ensure coexistence of GM, conventional and organic crops. 

Recent reviews studies and individual reports do support the above. 

●  The review paper from Devos et al. (2005) states in conclusion “Existing data 

on pollen dispersal in maize demonstrated that the levels of cross-fertilization 

drops rapidly over the initial meters around the pollen source. Most of the 

released pollen deposited within 30 m of the source. At distances farther than 

30-50 m from the source, pollen dispersal is very low but not zero.” 

●  General conclusions in the document from Messéan (2006) and referred to by 

the Committee confirm the above in the “Executive Summary and 

conclusions” section on page 15. 

▪ Seed production is technically feasible for a threshold of 0.5% with 

few or no changes in current practices.  

▪ If GM presence in seed does not exceed 0.5%, coexistence in crop 

production is technically feasible for the target threshold of 0.9%. For 

maize, additional measures are needed for some specific situations 

defined by climatic, landscape and agronomic parameters. The report 

evaluates measures found to be technically simple and effective. 

●  Under the EU funded SIGMEA project a meta-analyses of more than 20 

European studies of gene flow in maize (Husken et al., 2007) were analyzed.  

 Their conclusion is that the evaluated datasets indicate that a 20-50 m 

separation distance is enough to maintain the labeling threshold below 0.9%. 

●  The recent review study from Sanvido et al. (2007) makes similar conclusions 

based upon more than 30 datasets (20 m for silage maize and 50 m for grain 

maize is proposed). 

●  Nine years of real life coexistence experience in Spain was concluded to be 

satisfactory even with the increased adoption of the event MON 810 (Melé et 

al., 2006; Messeguer et al., 2006; Messeguer et al., 2007; Novillo et al., 2007; 

Ortega Molina, 2006; Pla et al., 2007). 
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●  Additional recent individual confirmative studies were communicated during 

the Third International Conference on Coexistence between Genetically 

Modified (GM) and non—GM based Agricultural Supply Chains” (Seville 

(Spain), 20
th
 and 21

st
 November 2007): (Ganz et al., 2007; Kraic et al., 2007; 

Van de Wiel et al., 2007; Vogler et al., 2007).   

●  The results of the 2007 real life situations in France confirm that coexistence 

can be achieved using the implementation of the guideline issued by the 

French Ministry of Agriculture. This guideline recommends 24 border rows 

using conventional maize of same maturity class as the MON 810 field in case 

the isolation distance would be inferior to 50 m (Leprince-Benetrix, 2008). 

Specific comments to the Committee’s referenced article of Rosi-Marshall et al. 

(2007) 

Pollen dissemination from maize fields as reported by Rosi-Marshall et al. (2007) 

mentions that maize pollen moved a maximum average distance of 41 meters, which 

is within the expected range of pollen dispersal (40 to 60 meters) cited by other 

researchers (Devos et al., 2005; Husken et al., 2007; Raynor et al., 1972; Sanvido et 

al., 2007). The fact that pollen can fall within this range (or further) in headwaters 

and be disseminated as such is not contested. The study focuses on potential effects of 

MON 810 pollen in headwaters as related to non-target organisms and is 

appropriately discussed below in the section identified as “Effect on non-target 

organisms”. 

The Committee’s selection of Quist & Chapela (2001) (referenced as Kuest ; Chapela 

2001 by the Committee) is not supported, based on subsequent scientific criticism of 

the author’s methods and conclusions, leading the journal Nature to state that “Nature 

has concluded that the evidence available is not sufficient to justify the publication of 

the original paper” (full statement and reference below). More importantly, 

subsequent research discussed below confirmed that genes from GM maize were not 

present in native landraces as claimed in the Quist and Chapela (2001) report, further 

supporting the conclusion that the inclusion of this report by the Committee was not 

justified. 

●  The following is the note from the Nature editor (to be found after the Brief 

Communication from Quist and Chapela in Nature 416, 602 (11 April 2002)
7
 

“In our 29 November issue, we published the paper "Transgenic DNA 

introgressed into traditional maize landraces in Oaxaca, Mexico" by David 

Quist and Ignacio Chapela. Subsequently, we received several criticisms of 

the paper, to which we obtained responses from the authors and consulted 

referees over the exchanges. In the meantime, the authors agreed to obtain 

further data, on a timetable agreed with us that might prove beyond 

reasonable doubt that transgenes have indeed become integrated into the 

maize genome. The authors have now obtained some additional data, but 

there is disagreement between them and a referee as to whether these results 

significantly bolster their argument. 

                                                 
7
  http://www.nature.com/nature/journal/v416/n6881/full/nature740.html 
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In light of these discussions and the diverse advice received, Nature has 

concluded that the evidence available is not sufficient to justify the publication 

of the original paper. As the authors nevertheless wish to stand by the 

available evidence for their conclusions, we feel it best simply to make these 

circumstances clear, to publish the criticisms, the authors' response and new 

data, and to allow our readers to judge the science for themselves.” 

●  The technical information provided in the original publication was analyzed in 

detail by experts in the field, including the Editorial Board of Transgenic 

Research magazine, who stated that the report by Quist and Chapela is a 

“testimony to technical failure and artifacts” resulting from the PCR methods 

used.  The editors noted:  “no evidence is presented to justify any of the 

conclusions presented in the paper.” (Christou, 2002). 

●  Mexican and U.S. scientists confirmed that genes from GM maize are not 

present in native landraces of maize in Oaxaca, Mexico (Ortiz-Garcia et al., 

2005).  The researchers screened for genetic elements that are present in all 

commercialized biotech maize varieties using highly sensitive PCR-based 

markers, and analyses were conducted by Genetic ID in the US and GeneScan 

in Germany.  No GM maize gene sequences were found in 125 fields and 18 

localities in the State of Oaxaca after analyzing 153,746 seeds during 2003 

and 2004.  According to the authors, “Our results suggest that many concerns 

about unwanted or unknown effects of this process [transgene introgression] 

can be discounted at present, at least within the sampled region.” 

● The gene detection methods used by Quist and Chapela (2001) also were 

challenged by scientific experts from several universities (Cleveland et al., 

2006). According to the experts, the polymerase chain reaction (PCR) method 

used was flawed and lacked the proper controls, resulting in detections of 

artifacts and inaccurate data interpretation.    

“The dissemination of Bt toxin and its persistence were proven and are dependent on 

soil, climatic and environmental factors (Icoz et Stostky; 2007)” 

The Committee citation of work by Icoz & Stotzky (2007) is not related to MON 810 

nor does it provide any negative new findings. These researchers studied the Cry3Bb1 

Bt protein produced in MON 863 maize, and they conclude that the Cry3Bb1 protein 

degrades rapidly and does not persist in soil. There were minor differences in the rate 

of dissipation of the Cry3Bb1 in different soil mixtures or conditions.   

Pertinent data regarding dissemination or persistence of the Cry1Ab protein from 

MON 810 in multiple environments can be found in a publication that included 

monitoring of many fields located in several maize-growing regions of the USA.  The 

paper shows that after 3 years of consecutive Bt-maize field production the Cry1Ab 

protein is not present and does not persist in any soil, regardless of soil composition, 

geographic region or climatic environment (Dubelman et al., 2005). 
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b. Appearance of resistance in target insects 

“No new facts on the main target insects (no shown resistance) but selection of 

resistant strains for two Lepidopteran secondary pests (Huang et al, 2007; Van 

Rensburg, 2007)” 

Response 

The development of resistance in insects targeted by Cry1Ab would reduce the value 

of MON 810 for farmers. Consequently, as the developer, Monsanto is highly 

motivated to take actions to reduce the likelihood of insect resistance.   

To sustain the performance of the product, Monsanto has established and 

implemented a monitoring plan, in place since MON 810 was first commercialised. 

This plan is composed of two elements: insect resistance management (IRM) and 

general surveillance. The IRM part includes tools for early detection of resistance in 

target pests, strategies to prevent resistance and a description of measures that would 

be put into place in the event that resistance is detected. The general surveillance plan 

is an additional tool that allows the appearance of resistance in primary or secondary 

target pests to be detected. It includes a questionnaire to farmers and a report on the 

follow up activities on the product once commercialised. None of the two elements of 

the monitoring plan have shown to date any evidence of the development of 

resistance. 

Importantly, the results of the monitoring plan are in accordance with the conclusions 

of the Opinion, which confirms the absence of identified resistance in primary target 

insects. Moreover, the secondary target insects cited in the Opinion are not present in 

France or in Europe. 

Detailed scientific analysis 

Independent of the cultivation of MON 810, Cry1Ab-resistant alleles/insects are 

expected to exist in any natural population and are not evidence of field-level or 

population-level resistance. The two studies cited by the Committee are reports of 

finding small numbers of resistant alleles or insects in pest populations (as would be 

expected) - not of finding resistant populations. Huang et al. (2007) reports finding 

Cry1Ab-resistant alleles (insects) in a population of sugarcane borer. van Rensburg 

(2007) shows that the small number of African stem borers (Busseola) that survive on 

Bt maize tend to be more tolerant to Cry1Ab than insects from areas where Bt maize 

is not used. In both cases, these resistant insects remain rare in the overall population 

and Bt maize remains highly effective (Huang et al., 2006). 

Field resistance to any insecticidal product - leading to product failure - requires high 

frequencies (more than 30%) of resistant insects in a population. Under natural 

conditions, alleles for resistance are expected to occur at very low frequencies (less 

than 1 in 100, and usually less than 1 in 1000).   

For the specific pests of interest in France (European corn borer (ECB - Ostrinia 

nubilalis) and Sesamia), resistance monitoring studies indicate that alleles for Cry1Ab 

resistance appear to be very rare indeed (probably much less than 1 in 1000). For 
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example, Bourguet et al. (2003) estimated that the frequency of Cry1Ab resistance 

alleles in ECB populations in the northern US to be less than 0.000423. In another 

study, Stodola et al. (2006) estimated the same frequency in the southern US to be 

between 0 and 0.0044.   

However, the presence of resistant alleles in pest populations is why insect resistance 

management (IRM) plans are necessary for all Bt maize products, wherever they are 

grown - to keep resistant allele frequencies so low that product performance is not 

affected such IRM strategies have been implemented in France and other countries 

where MON 810 is grown. These IRM plans involve the use of strategies like refuge 

areas and very high insecticidal protein concentrations to manage resistance (Roush, 

1994).  The proactive implementation of these IRM plans is unique to Bt crops and 

does not occur for conventional insecticidal products. 

After more than a decade of use and very high levels of adoption, there are still no 

confirmed cases of field resistance arising to Cry1Ab-expressing Bt maize, indicating 

that the IRM strategies in place are effective (Tabashnik et al., 2003). 

c. Effect on non-target organisms 

“New facts confirm possible toxicological adverse effects on earthworms (Zwahlen et 

al. 2003), isopods, nematods and the monarch butterfly (Rhopalocera) (Harwood et 

al. 2005; Prasifka et al. 2007; Dutton et al, 2005). The exposure of natural Monarch 

populations remains very limited (less than 1%), in particular via harmful 

behavioural effects (Marvier et al., 2007). Publications show the presence of possible 

Bt toxins in the trophic chain (Obrist et al, 2006) as well as a persistence of the 

insecticides in water (Douville et al, 2006 ; Rosi-Marshall et al, 2007) or in 

sediments drained from fields (more than 20 to 40 days) (Icoz, Stotsky, 2007), in 

contact with roots and soil (Saxena et Stotzky, 2005; Mulder et al. 2006; Castaldini et 

al, 2005) with an exposure of insect populations (Griffith et al., 2006; Johnson et al, 

2006) higher up in the trophic chain. A global analysis of the non target entomofauna 

(Marvier et al 2007) shows an effect of Bt maize on certain invertebrate families, 

effects which are however less important than those caused by insecticides. Finally 

the study by Marvier et al showed no direct toxic effects” 

Response 

A large number of studies on the potential effects of MON 810 on non-target 

organisms exists. This comprehensive weight of evidence provides confidence that 

the Cry1Ab protein, as expressed in MON 810, presents negligible risk to non-target 

organisms. 

It is important to remember that EU regulatory policies oblige notifiers, as well as 

Member States, to inform the Competent Authorities or the European Commission of 

any information which becomes available that modifies the risk evaluation (for 

environment and health) (Directive 2001/18/EC). The extensive scientific literature 

published since 1998 confirms the safety of MON 810 and support the opinions 

published by the Scientific Committee on Plants (Scientific Committee on plants, 

1998), EFSA (EFSA, 2004; EFSA, 2005b; EFSA, 2006a; EFSA, 2006c) and the CGB 
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(Commission du Génie Biomoléculaire, 1999; Commission du Génie Biomoléculaire, 

2007) in which these regulatory authorities conclude to the absence of environmental 

and health risks linked to MON 810. 

The majority of the studies cited in the Opinion examine the exposure of selected 

organisms to Cry1Ab protein in MON 810; however the study findings do not 

establish a risk to any of the non-target organisms studied. There is no evidence 

demonstrating an adverse effect on organisms other than the targeted Lepidoptera. 

The two Lepidoptera species cited in the Opinion are Spodoptera, a target pest in 

maize (and therefore exposed to the Cry1Ab protein as it feeds on the plant) and 

larvae of the Monarch butterfly, for which it has been clearly demonstrated that the 

exposure (to the protein) is limited in geographies where Monarch is present such as 

the US but is zero in Europe where it is not present.  While the Opinion does not refer 

to any European butterfly, it is useful to note that the risk to butterfly species in 

Hungary was considered to be insignificant by EFSA (2005b).  

The corresponding section of the Opinion concludes with the publication of Marvier 

et al. (2006), who present a global analysis of the potential impact on non-target 

organisms. This analysis shows that MON 810 has no effect on the abundance of non-

target organisms. If there were effects on some invertebrate families (no proof of 

direct toxicity exists to date), these would be less important than those associated with 

insecticide treatments. Moreover, this same study was cited by the CGB in its opinion 

of June 2007, which confirmed that the existing safety evaluation of MON 810 was 

still valid (Commission du Génie Biomoléculaire, 2007). 

Detailed scientific analysis 

Effects of Bt maize and Cry1Ab on NTOs have been widely studied since the mid 

1990s. The risk assessment examing the potential for adverse effects of MON 810 and 

Cry1Ab on NTOs concluded that there is negligible risk based on acute toxicological 

studies (see Section « Environmental assessment » (US EPA, 2001a)).  

Many independent studies conducted globally have confirmed the conclusions of the 

risk assessment since MON 810 was first commercialized. The publications 

mentioned by the Committee and evaluated below do not provide any new evidence 

to change the earlier conclusion that MON 810 presents a negligible risk to non target 

organisms.  

“New facts confirm possible toxicological adverse effects on earthworms (Zwahlen et 

al. 2003), isopods, nematodes and the monarch butterfly (Rhopalocera) (Harwood et 

al. 2005; Prasifka et al. 2007; Dutton et al, 2005)”  

Zwahlen et al. (2003) investigated the effects on the mortality and weight of 

immature and adult earthworms (Lubricus terrestris) in the laboratory and field 

exposed up to 200 days to Bt maize litter (Bt11). No significant effects on adults and 

immature earthworms were observed on mortality or in relative weight; however, 

only for adults, a weight loss of 18% was observed between days 180 and 200. The 

significance of this weight loss in terms of reproduction or population dynamics is not 

addressed in the paper. Nevertheless, one could speculate that the weight loss could 
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fall within the natural variation for earthworms if other varieties (transgenic and non-

transgenic) were added to the experimental design. For example, Clark & Coats 

(2006) examined the sub-acute effects on adult earthworms (Esenia fetida) of 4 Bt 

varieties (two Bt11 and two MON 810) compared to their isolines. Clark and Coats 

(2006) found variable results: a significant increase in weight was observed for 

earthworms in two varieties (Bt11 after 90 days exposure and MON 810 after 

108 days exposure), while no differences were observed in the other two comparisons 

(Bt11 after 108 days exposure and MON 810 after 90 days exposure). Clark and 

Coats (2006) concluded that there is little direct hazard from Bt maize leaf material to 

earthworms and that differences in the nutritional parameters of the Bt lines and 

isolines may lead to differences in effects on NTOs. 

The OECD (2007) have reviewed the research studies prior to 2006 and concluded, 

“Considering all available studies the predominant weight of evidence gives no 

indication for harmful effects of Bt maize on earthworms.” Field studies have been 

performed and are referenced in the risk section of the OECD report, since they 

incorporate both hazard (effects) and exposure (see paragraphs 72 and 111). In 

addition, this study has been cited in the opinion of the EFSA GMO panel (EFSA, 

2005a) that concluded to the safety of Bt11
8
 for human and animal health, and the 

environment as well as in the opinions of the same group of experts which concluded 

to the absence of new elements likely to change the evaluation of MON 810 (EFSA, 

2004; EFSA, 2005b) following its review of the safeguard clauses invoked by Austria 

and Hungary. 

Harwood et al., (2005) shows that non-target herbivores and higher order arthropod 

predators ingest Cry1Ab in the field when feeding on Bt maize (Bt11), however they 

do not make any claims concerning adverse effects. In this study, the researchers 

showed exposure of Cry1Ab to non target organisms but they did not demonstrate 

any hazard. In another study by the same author (Harwood & Obrycki, 2006) (not 

referenced by the Committee) the researchers also show that Cry1Ab is ingested by 

isopods (slugs), however, no claims on toxicity (hazard was not assessed) are 

mentioned in the paper. 

Both of these studies illustrate that the demonstration of exposure is not sufficient to 

establish risk.  

Other papers have been published showing movement of Cry1Ab through the trophic 

system with no risk to prey and predators due to lack of hazard to these NTOs from 

the Cry1Ab toxin. For example, Obrist et al. (2006c) demonstrated that spider mites 

fed on Bt maize (MON 810) contained large amounts of biologically active Cry1Ab; 

however, no effects from Bt maize were observed on mortality, developmental time, 

preoviposition time or fecundity of predatory mites fed on spider mites containing 

Cry1Ab (Obrist et al., 2006c). Also, Dutton et al. (2002) showed no effects from Bt 

maize on predatory lacewings fed on spider mites containing high levels of Cry1Ab.  

                                                 
8
 Bt11 expresses Cry1Ab 
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Prasifka et al. (2007) examines the response of Monarch butterfly larvae to Bt maize 

(MON 810) anther tissues. The presence of Cry1Ab maize anthers on milkweed 

plants represents a very minor exposure to Monarch butterfly larvae and presents a 

low level of risk in the field. The authors point out earlier studies also established 

when exposure is considered that the effect on monarch populations is negligible.. 

Dively and co-workers (2004), concluded “When considered over the entire range of 

the Corn Belt, which represents only 50% of the (monarch) breeding population, the 

risk to monarch butterfly larvae associated with long-term exposure to Bt maize 

pollen is 0.6% additional mortality.” 

The OECD (2007, paragraph 109) concluded that “cultivation of Bt maize expressing 

Cry1Ab poses no great risk to the Monarch butterfly, because only a minor part of the 

whole population would be exposed to pollen shedding maize fields in the United 

States.” In this addition, this point, also including an European butterfly, was 

reviewed in the opinions of the EFSA GMO panel which concluded to the absence of 

new elements likely to change the evaluation of MON 810, following its review of 

the safeguard clauses invoked by Austria and Hungary (EFSA, 2004; EFSA, 2005b). 

Dutton et al. (2005) examined the effects of Bt maize (Bt11) and Bt spray (Dipel) on 

mortality and developmental time of the Lepidoptera Spodoptera littoralis. No further 

analysis involving NTOs were described in the publication. Activity of the Cry1Ab 

protein on this species is expected since Cry1Ab is known to be active against certain 

Lepidoptera. As opposed to what the Opinion mentioned, this article does not refer to 

Monarch butterflies.  

None of the references (Harwood et al., 2005; Harwood and Obrycki, 2006; Prasifka 

et al., 2007; Dutton et al., 2005) mentioned nematodes.  

“The exposure of natural Monarch populations remains very limited (less than 1%), 

in particular via harmful behavioural effects (Marvier et al., 2007)” 

Marvier et al. (2007) conducted a meta-analysis of effects of Bt cotton (expressing 

Cry1Ac) and Bt maize (expressing Cry1Ab and Cry3Bb) on NTOs, taking into 

consideration results from 42 field studies. The results of the meta-analysis showed 

that MON 810 had no effect on the abundance of NTOs. 

The article does not specifically mention Monarchs or behavioural effects. 

This study has been cited in support of the CGB opinion (Commission du Génie 

Biomoléculaire, 2007) that concludes that the evaluation of MON 810 should not be 

questioned.  
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“Publications show the presence of possible Bt toxins in the trophic chain (Obrist et 

al, 2006) as well as a persistence of the insecticides in water (Douville et al, 2006 ; 

Rosi-Marshall et al, 2007) or in sediments drained from fields (more than 20 to 40 

days) (Icoz, Stotsky, 2007), in contact with roots and soil (Saxena et Stotzky, 2005; 

Mulder et al. 2006; Castaldini et al, 2005) with an exposure of insect populations 

(Griffith et al., 2006; Johnson et al, 2006) higher up in the trophic chain. A global 

analysis of the non target entomofauna (Marvier et al 2007) shows an effect of Bt 

maize on certain invertebrate families, effects which are however less important than 

those caused by insecticides. Finally the study by Marvier et al showed no direct toxic 

effects” 

Obrist et al. (2006a) described a series of laboratory and field experiments conducted 

with the aim of measuring and understanding exposure of predators to the Cry1Ab 

protein (from event Bt176). The authors studied the exposure component of risk, but 

not the hazard component, and therefore do not make any conclusions on risk of Bt 

maize to the species studied. The authors conclude that exposure of predators to 

Cry1Ab will depend on the feeding ecology of the insect. They studied the exposure 

to Cry1Ab of different species of prey and predators before, during and after pollen 

shed. The authors findings showed: Orius are exposed to Cry1Ab only during 

pollination (most likely from feeding on pollen) and this exposure is minor; Mirids 

are exposed before and during pollination since they are considered omnivorous 

feeding on plant tissue and prey; Nabis and the carabid beetle Demetrias atricapillus 

are negligibly exposed to Cry1Ab through the season;  Chrysopids, a well-studied 

species in terms of hazard and exposure in the laboratory but lacking Cry1Ab 

exposure examination in the field until Obrist et al. (2006a) revealed negligible toxin 

levels before, and during pollen shed, but relatively high toxin levels after pollen 

shed, coinciding with the presence of predatory mites. None of the species and groups 

of arthropods studied in these experiments has been shown to be affected by Cry1Ab 

(de la Poza et al., 2005; Gonzalez-Zamora et al., 2007; Romeis et al., 2004).  

A second publication of Obrist and co-workers (Obrist et al., 2006b) reported the 

investigation on the uptake of Cry1Ab toxin by larvae of the green lacewing after 

consuming two Bt maize-fed herbivores. This study, addressing only the exposure 

element of the risk, confirms that even if the toxin remains biologically active when 

ingested by herbivore species, Chrysoperla carnea is not susceptible to Cry1Ab 

(Dutton et al., 2002). 

Douville et al. (2007 (available online Feb 2006)) examined the persistence of DNA 

in water and sediments and found that DNA could be detected for up to 21 and 40 

days respectively. DNA from Bacillus thuringiensis in not new to water streams. For 

many years B. thuringiensis variety kurstaki (which expresses Cry1Ab) has been used 

in organic agriculture and residual sprays are expected in water streams. B. 

thuringiensis variety israelensis is directly sprayed on water streams and lakes in 

many countries, including the US and Canada, for the control of black flies and 

mosquitoes. A recent EU-funded project (ECIBCO) concluded that Bt spray 

applications in bodies of water are a safe and effective control method for these pests 

in the EU (ECIBCO, 2007). The unlikelihood of DNA causing adverse effects is 

acknowledged by the EPA (US EPA, 2001b) which states: "Nucleic acids are 
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ubiquitous in all forms of life, have always been present in human and domestic 

animal food and are not known to cause any adverse health effects when consumed as 

part of food. EPA believes there is a reasonable certainty that no harm will result 

from aggregate exposure to residues of nucleic acids that are part of a plant-

incorporated protectant." Importantly, a recent exhaustive review of literature 

investigating the impact of GMO crops on ecosystems, as well as human and animal 

health makes no mention of any adverse effects of DNA (OECD, 2007). 

Rosi-Marshall et al (2007) examined the input of Bt maize by-products in agricultural 

streams and its potential effects on caddisflies. The presence of Bt in water streams 

should not be a concern (see above, commentary for Douville et al., 2006). Regarding 

the safety of Bt plants to caddisflies, the authors analyzed the growth rate and 

mortality of two species of caddisflies, Lepidostoma liba and Helicopsyche borealis, 

exposed to an unspecified Bt maize variety(ies) (the event(s) was not specified and 

therefore the Cry1Ab expression was unknown) and one non-Bt maize variety (not 

the near-isoline of the transgenic variety used). The authors found no effects on 

mortality of either caddisfly species and only moderate effects on growth on L. liba. 

These effects could have been a result of nutritional or anti-nutritional differences 

related to the different genetic backgrounds of the two varieties used and not an effect 

of genetic transformation or expression of Cry1Ab. Other investigators have shown 

that MON 810 does not pose a risk to caddisflies (in part because Cry proteins 

degrade rapidly in aquatic environments) and that effects seen on some other aquatic 

invertebrates are likely due to the hybrid background of the test material and not to 

Cry proteins (Jensen et al., 2007). Rosi-Marshall et al. (2007) argues that the varieties 

were selected for their similarity related to C/N to standardize nutritional value of the 

detritus; however, there are many other compounds that could have been essential for 

the growth of the caddisflies that were not considered when selecting the maize 

variety to test. 

This paper has been reviewed by EFSA (Plenary Meeting of the Scientific Panel on 

Genetically modified Organisms held on 22-23 November 2007 in Brussels, Belgium 

(EFSA, 2007a; EFSA, 2007b) which concluded “In summary, the conclusions of the 

paper Rosi-Marshall et al. (2007) are not supported by the data presented in this 

paper. The GMO Panel is of the opinion that based on the available information such 

a low level of exposure to Trichoptera in aquatic ecosystems is unlikely to cause a 

toxic effect”. Other scientists have also commented this paper (Beachy, 2008; Parrott, 

2008). 

Icoz & Stotzky (2007) studied the Cry3Bb1 Bt protein produced in MON 863 maize, 

and they conclude that the Cry3Bb1 protein degrades rapidly and does not persist in 

soil. Their data showed that the Cry3Bb1 protein was released into soil via root 

exudation and through decay of plant biomass, but dissipated in less than 21 days 

under all tested conditions. This paper seams to be irrelevant to the environmental 

risk assessment of MON 810 since the Bt maize considered in the study does not 

contain Cry1Ab.  
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In the press release cited in reference, Saxena & Stotzky (2005) do not show any new 

information. They reviewed data showing that the exudation of Cry1Ab protein is a 

common phenomenon with other Cry proteins in maize, rice and potato 

demonstrating that exposure to the Cry proteins in soil is possible, however, exposure 

alone is not predictive of risk since hazard also needs to be determined (see comments 

for Harwood et al., 2005 and Obrist et al., 2006a). However, that exudation was not 

detected in canola, cotton and tobacco. These researchers previously demonstrated 

that the Cry1Ab protein released from root exudates or from biomass of MON 810 Bt 

maize had no apparent effects on earthworms, nematodes, protozoa, bacteria and 

fungi in soil (Saxena & Stotzky, 2001). They also showed that the Cry1Ab protein 

was not taken up from soil by subsequent plantings of radish, carrot, turnip and non-

Bt maize, and did not move far vertically in soil (Saxena & Stotzky, 2002). The 

exposure of non-target organisms to Bt proteins or any toxin is not evidence of risk. A 

more recent review on effects of Bt maize and Cry1Ab on soil organisms and soil 

processes concluded, “because most studies have generally indicated few or no 

significant detrimental effects on microbes and other organisms in below-ground soil 

ecosystems, more studies on the risks associated with Bt plants, at least those 

currently available, to these organisms are probably not indicated” (Icoz & Stotzky, 

2008). 

Mulder et al. (2006) examined the effect of maize straw (Bt maize events MON 810 

and Bt176, and their respective near-isolines) on respiration and catabolic activities of 

bacteria communities. The results showed a short term increase in CO2 production 

lasting between 1-3 days in soil amended with transgenic or conventional maize 

tissue. By the 4th day of incubation there did not seem to be any difference in CO2 

production between the various treatments. The variability in CO2 production 

between soils would be expected due to differences in chemical and physical factors 

and would also be influenced by the amendment of the soil by the maize varieties. 

This is supported by the authors’ observations on germplasm differences in sugar 

content between Bt maize and their isolines. Also, the authors found no significant 

difference in the number of Colony Forming Units (CFU) between the transgenic or 

conventional tissue treatments. Mulder et al. (2006) conclude that “the possibly 

adaptive radiation of bulk soil bacteria in our microcosms shortly after the addition of 

Bt-maize straw was much more easily detectable in the laboratory than in the field”. 

Other research shows that the microbial communities in soil are more likely to be 

affected by factors other than the transgene or Cry1Ab protein in the soil such us 

plant characteristics (cultivar), soil type, plant growth stage, season (Fang et al., 

2005; Griffiths et al., 2005; Icoz et al., 2007). 

Mulder et al. (2006) did not address the presence or persistence of Bt protein in field 

soil. As stated above in the Saxena and Stotzky 2005 news release, a more recent 

review on effects of Bt maize and Cry1Ab on soil organisms and soil processes 

concluded,“because most studies have generally indicated few or no significant 

detrimental effects on microbes and other organisms in below-ground soil 

ecosystems, more studies on the risks associated with Bt plants, at least those 

currently available, to these organisms are probably not indicated”(Icoz & Stotzky, 

2008).  
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Castaldini et al. (2005) conducted microscom and green house experiments to assess 

the effects of two Bt maize events (Bt11 and Bt176) and only one near-isogenic line 

on soil eubacterial and fungal communities, as well as on soil respiration. The authors 

demonstrated differences in microbial communities and respiration among the three 

maize treatments. However, the limited experimental design which was aimed at 

developing the methodology does not allow the evaluation of inherent biological 

variability and therefore can not assess whether the observed differences are greater 

than those naturally occurring within any maize agricultural ecosystem. In support, 

Han et al. (2007) demonstrated considerable variation of soil respiration rates 

occurring within a conventional maize ecosystem where both biotic and abiotic 

factors play a significant role. Also important, as mentioned above in the comments 

to Mulder et al. (2006), changes in the microbial communities may be related to 

differences in genetic background. Finally, a recent review of effects of Bt maize and 

Cry proteins on soil organisms and soil processes concluded, “because most studies 

have generally indicated few or no significant detrimental effects on microbes and 

other organisms in below-ground soil ecosystems, more studies on the risks 

associated with Bt plants, at least those currently available, to these organisms are 

probably not indicated” (Icoz and Stotsky, 2008).  

Griffiths et al. (2006) examined the effects of Bt maize (MON 810) and an insecticide 

on soil microbial and faunal community. The results support and reinforce previous 

safety assessments of Bt maize. The author’s conclude, “the results indicate that, 

although there were statistically significant effects of the Bt trait on soil populations, 

they were small. The Bt trait had no greater effect than the insecticide treatment. 

Results from this glasshouse experiment were in broad agreement with conclusions 

from field experiments using the same plant material grown in the same soils.” The 

paper does not address exposure to insect populations since nematodes do not belong 

to the phylum Arthropoda.  

Johnson et al. (2007 (available online Dec 2006)) discusses risk assessment and does 

not provide any specific new data on the exposure of non-target insects to Bt proteins. 

Also relevant and of major importance, there are recent reviews (Ferry et al., 2006; 

LFL, 2005; Romeis et al., 2006) and many publications describing research on NTOs 

conducted in the field and laboratory in Europe which provide a weight of evidence 

argument further confirming the negligible risk conclusion of the risk assessment 

conducted for Bt maize expressing the Cry1Ab protein (e.g. MON 810) (Arpas et al., 

2005; Babendreier et al., 2004; Babendreier et al., 2005; Babendreier et al., 2007; 

Bakonyi et al., 2006; Candolfi et al., 2004; Dutton et al., 2002; Dutton et al., 2003; 

Eckert et al., 2006; Eizaguirre et al., 2006; Escher et al., 2000; Farinos et al., 

available online 2007; Felke et al., 2002; Gonzalez-Zamora et al., 2007; Heckmann et 

al., 2006; Kramarz et al., 2007; Ludy & Lang, 2006; Lumbierres et al., 2004; Meissle 

& Lang, 2005; Meissle et al., 2005; Obrist et al., 2005; Obrist et al., 2006a; Obrist et 

al., 2006b; Obrist et al., 2006c; Pons & Stary, 2003; Pons et al., 2004; Pons et al., 

2005; Pont & Nentwig, 2005; Raps et al., 2001; Rodrigo-Simon et al., 2006; Romeis 

et al., 2004; Sanders et al., 2007; Toth et al., 2004; Tounou et al., 2005; Turlings et 

al., 2005; Vercesi et al., 2006; Vojtech et al., 2005; Wandeler et al., 2002; Weber & 
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Nentwig, 2006; Zwahlen et al., 2000; Zwahlen et al., 2003; Zwahlen & Andow, 

2005). 

Icoz & Stotzky (2008) reviewed the fate and effects of insect-resistant Bt crops in soil 

ecosystems and showed that the weight of evidence indicates that neither Bt maize 

nor Cry1Ab have a detrimental effect on earthworms (6 references included Zwahlen 

et al., 2003); collembola or mites (9 references including Griffith et al. 2006); 

nematodes (8 references including Griffith et al. 2006); and other organisms (see 

Table 1 in publication); diversity of microbes (13 references); microbe-mediated 

processes and functions in the soil (19 references); and that there is low persistence 

and no accumulation of Cry1Ab in soil (10 references). The review demonstrates that 

the observable effects on microbes are transient and are a consequence of indirect 

effects from plant characteristics (cultivar), soil type, season, and environmental 

factors. The authors conclude that effects on soil and micro-organisms research 

efforts should shift from Bt crops to other transgenic crops such as those designed to 

express pharmaceutical and industrial products.  

The impact of Bt toxins on the soil has been reviewed in the opinion of the EFSA 

GMO panel (EFSA, 2005a) that concluded to the safety of Bt11 for human and 

animal health, and the environment. 

d. Human health 

“New facts have shown the impact of Bt maize on mycotoxin levels, which can be 

reduced by 90% to 95% (AFSSA ; 2004) compared to untreated conventional hybrids. 

Insecticide treatment does not lead to similar decreases. The levels of fumonisins 

(classified as possibly carcinogenic for humans, 2B group CIRC), in conventional 

hybrids regularly exceed 2000 ppb depending on insect attacks in the regions of 

Midi-Pyrénées and Acquitaine” 

Response 

The only effect of MON 810 on human health or the environment described in the 

Opinion refers to the positive impact on food safety, also noted by AFSSA
9
 (2004). 

The Opinion concludes that MON 810 has lower levels of fumonisin, a possible 

carcinogen for humans, than maize not expressing the Cry1Ab protein. The maximum 

allowable levels in food derived from maize are fixed by Regulation EC 

N° 1126/2007 of the Commission on September 28
th
, 2007 (Commission of the 

European Communities, 2007). Depending on the product, the maximum thresholds 

are between 200 and 4000 ppb. Importantly, the Opinion concludes that the levels of 

fumonisin in conventional maize grains regularly exceed 2000 ppb in the Midi-

Pyrénées and Aquitaine (large agricultural regions of France); consequently, the 

lower levels of fumonisin in MON 810 can positively impact health. 

                                                 
9
  AFSSA (Agence Française de Sécurité Sanitaire des Aliments) is the French scientific authority in 

charge of genetically modified food and feed evaluation since 1998. 
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Detailed scientific analysis 

There is indeed a substantial database supporting reduced levels of mycotoxins in 

MON 810 (Bakan et al., 2002; Clements et al., 2003; Crowley, 2007; de la Campa et 

al., 2005; Dowd, 2000; Dowd, 2001; Hammond et al., 2002a; Hammond et al., 2004; 

Hammond et al., 2006a; Magg et al., 2002; Munkvold et al., 1999; Munkvold, 2003; 

Papst et al., 2005; Pietri & Piva, 2000; Schaafsma et al., 2002; Wu, 2006). 

MON 810 reduces insect feeding damage that lowers the potential for entry and 

infection of maize by mycotoxigenic fungi. MON 810 has been shown to consistently 

have reduced fumonisin levels in the grain of Bt varieties grown in France, Germany, 

Italy, Argentina, United States, and Turkey, where field trials have been carried out. 

The lowering of fumonisin mycotoxin levels in grain from MON 810 can have 

beneficial impacts on human and animal health. 

2. THE COMMITTEE LISTS THE POINTS WHICH HAVE NOT SUFFICIENTLY BEEN TAKEN 

INTO ACCOUNT OR ARE NEW, AS HAVING TO BE TAKEN INTO ACCOUNT IN THE 

EVALUATION OF IMPACT OF ALL GMOS. 

The procedures to evaluate GMOs are very detailed, both at the level of the EU 

(EFSA, 2006b) or more international bodies such as Codex or the OECD, in which 

France participates actively.  

Whether considering environmental or human and animal health aspects, the CGB 

and AFSSA (that have build up experience in the field of GMO evaluation over at 

least 10 years) have issued a number of positive opinions on GMO products, thus 

recognising the value of existing approaches. 

More specifically for MON 810, the CGB and AFSSA confirmed its safety in their 

opinions on hybrid maize that contain MON 810 and in the answer to a study 

presented by Greenpeace (AFSSA, 2003a; AFSSA, 2003b; AFSSA, 2003c; AFSSA, 

2003d; AFSSA, 2004; AFSSA, 2007a; AFSSA, 2007b; Commission du Génie 

Biomoléculaire, 2007). 
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a. Toxicological elements 

“No new facts other than the toxic impact as described above, but a large majority of 

members underlined the insufficiency of the 90-day rat study, which has insufficient 

power. Indeed, the methodology used (validated by the OECD) on rats does not allow 

to conclude on the absence or presence of significant differences between the test 

group and the comparator, and on the biological interpretation of the observed 

differences (Lavielle, 2007). It is necessary to rethink the protocol. The committee 

considers it necessary to perform long-term studies, on material with appropriate 

genetic backgrounds, on other varieties and especially on larger samples. The 

committee underlines the absence of evaluation of endocrine, teratogenics and 

transgenerational effects” 

The safety of MON 810 is established on the basis of extensive compositional 

analyses and comparative agronomic and phenotypic assessments. These analyses 

demonstrate that MON 810 is substantially equivalent to conventional maize, except 

for the introduced lepidopteran-protection trait, which is conferred by the expression 

of the Cry1Ab protein. 

The human and animal safety of the Cry1Ab protein is demonstrated by a) history of 

safe use, b) lack of homology to known protein toxins and allergens, c) lack of 

evidence of any acute toxicity in oral gavage studies in rodents, and d) its rapid 

digestion in simulated gastric and intestinal fluids. The safety of MON 810 and of the 

Cry1Ab protein is further confirmed by animal feeding studies in the rat and in broiler 

chickens (Hammond et al., 2002b; Hammond et al., 2006b) using MON 810 

containing diets. These studies confirmed the absence of any toxic effects associated 

with the introduced protein and the absence of any unanticipated or pleiotropic effects 

linked to the genetic modification. 

In particular, the design of 90-day rat feeding study has been derived from the OECD 

guideline for the testing of chemicals (408 – Repeated dose 90-day oral toxicity study 

in rodents) (OECD, 1998). Its results were reviewed by EFSA that concluded that 

“The results of 90-day sub-chronic rodent studies do not indicate adverse effects from 
consumption of maize line MON 810, and therefore there are no resultant concerns over its 

safety.” 

Furthermore, in a recently issued draft report, EFSA concluded that “90-day rodent 

feeding studies, when adequately controlled both in terms of nutritional balance and 

traditional reference plants/whole foods, form a sensitive comparative platform with 

which toxicologically significant differences as well as nutritional deficiencies/ 

improvements can be detected between the whole GM plant derived food/feed and the 

comparator”. (Draft report for public consultation: Safety and Nutritional 

Assessment of GM Plant derived Foods/Feed, September12, 2007). 

It should also be underlined that in ten years of commercialization, there have been 

no verified incidents of adverse health or environmental effects linked to the 

cultivation or use of MON 810. 
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The Lavielle (2007) reference is an internal advice to the French Ministry of 

Agriculture and Fishery that discusses the pertinence of the MON 810 90 day rat 

study but does not point out to any new risk associated with MON 810.  

EFSA reviewed the 90-day subchronic rodent study in the context of several 

MON 810 containing stacks and concluded that “it does not indicate adverse effects 

from consumption of MON810 maize and therefore confirm that there are no 

resultant concerns over its safety”. In addition EFSA mentioned that “For MON810 

maize, there are well-performed toxicological studies with the relevant species of 

animals and a statistically well-designed approach” (EFSA, 2005c). 

AFSSA, the French competent authority in food/feed safety created in 1999, also 

reviewed this study in the context of MON 810 containing stacks (e.g. 

LY038 x MON 810 (AFSSA, 2007b)) and concluded that none of the observed 

parameters are significantly different between the control rats and the rats fed with 

MON 810.  

b. Biological and microbial effects 

“The biological and microbiological effects resulting from the dissemination or the 

persistence of Bt molecules or of the transgene in soil (for over 200 days) are to be 

examined (Crecchio, Stotzky, 2001)” 

The paper by Crecchio et al. (2005) reports the adsorption and binding of Bt toxins to 

an organomineral complex as well as the insecticidal activity of the bound toxin and 

its resistance to degradation. It was found that there was strong binding of the Bt toxin 

to the organomineral complex and that the bound toxin seemed unavailable for 

degradation by microorganisms and also remained toxic to insect larvae. A later paper 

(Dubelman et al., 2005) tested the persistence and accumulation of Bt toxins in a 

variety of soil types under field conditions. This study showed that Cry1Ab protein 

present in maize tissue does not persist or accumulate in soil. 

A more recent review on effects of Bt maize and Cry1Ab on soil organisms and soil 

processes by the same research group concluded, “because most studies have 

generally indicated few or no significant detrimental effects on microbes and other 

organisms in below-ground soil ecosystems, more studies on the risks associated with 

Bt plants, at least those currently available, to these organisms are probably not 

indicated” (Icoz & Stotzky, 2008). In addition, the effect of Cry1Ab on microbial 

populations was not identified as a risk in the opinion of the EFSA GMO panel 

related to the placing on the market of Bt11 (EFSA, 2005a). 

CONCLUSION 

Based on i) the Opinion, ii) assessments carried out by regulatory authorities since 1998 

iii) the wealth of scientific publications confirming the safety of MON 810 and finally on 

iv) the monitoring reports provided by Monsanto Europe S.A. to European authorities, 

the deliberate release of MON 810 on the French territory does not present any risk. 
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