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In the past two years, new studies have come to light that demonstrate the inability of the risk assessment procedure to evaluate the risks of Bt crops, in particular Bt maize. These studies show that the effects of Bt maize are far from predictable and the potential for harm is even greater than previously thought. The current risk assessment procedure used in the EU is totally inappropriate, as it cannot consider these unpredictable effects. Hence, the precautionary principle must be invoked to prevent the cultivation of Bt maize.

1) Bt maize simply results in swapping one pest for another

Catangui et al. (2006) showed that another insect (Western bean cutworm) started filling the niche of the target pest organism for Bt maize (European corn borer) in the US. West bean cutworm larvae are not susceptible to Cry1Ab and surprisingly were found to increase in certain years on Bt maize compared to conventional maize

Catangui et al. 2006 state: “Cry1Ab Bt corn hybrids favor the survival of western bean cutworms and effectively eliminate competition from European corn borers. The ecological impacts of Bt corn hybrids toward the numerous species of insects associated with corn production besides the target lepidopteran pest species must be studied in the future. Although considerable time and resources have been invested in resistance management to prolong the usefulness of transgenic crops against target insect pests, virtually no studies have been done on emerging or potential insect pests of transgenic crops.”

REF: Catangui M.A. & Berg R.K. 2006.Western bean cutworm, Striacosta albicosta (Smith) (Lepidoptera : Noctuidae), as a potential pest of transgenic Cry1Ab Bacillus thuringiensis corn hybrids in South Dakota Environmental Entomology 35 1439-1452.

2) Bt maize (including Bt11 and MON810) is unexpectedly susceptible to aphid infestation

Faria et al. (2007) showed that five out of six pairs of GM Bt maize (including Bt11 and MON810) were significantly more susceptible to a corn leaf aphid than their conventional equivalents, with the remaining pair being equally susceptible. Analyses of the sap the aphids fed on revealed significantly higher amino acid levels in Bt maize, which might partially explain the observed increased aphid numbers. Aphids are damaging to maize crops but the increase in aphid numbers enhances the performance of beneficial parasitic wasps that feed on aphid honeydew. 

This study demonstrates that Bt maize is subject to unexpected and unpredictable effects. These differences in sap amino acid concentrations have not been described in any of the applications for marketing of Bt maize but evidently have important ecological implications. In this case, the authors concluded that the increased susceptibility of Bt maize to aphids may be either a welcome or an undesirable side effect. This demonstrates that plant-insect interactions are too complex to be assessed by the current risk assessment procedure.

REF: Faria, C.A., Wäckers, F.L., Pritchard, J., Barrett, D.A. & Turlings, T.C.J. 2007. High susceptibility of Bt maize to aphids enhances the performance of parasitoids of lepidopteran pests. PLoS ONE 2: e600. doi:10.1371/journal.pone.0000600.

3) The Bt toxin from GE Bt maize may affect headwater stream ecosystems

US researchers have shown that agricultural wastes from Bt maize (corn) enter streams where it could become toxic to certain insects. This is a toxicity pathway for the Bt toxin that has not been previously considered. This pathway is omitted from the current environmental risk assessments of Bt crops, although could be significant to the aquatic food web and ultimately the health of aquatic ecosystems. This study demonstrates that insect-resistant crops producing Bt toxins can affect ecosystems via unexpected pathways because interactions in the natural environment are complex and not fully understood. Thus, the current risk assessment is not capable to assess the risks of GM plants.

REF: Rosi-Marshall, E.J., Tank, J.L., Royer, T.V., Whiles, M.R., Evans-White, M., Chambers, C., Griffiths, N.A., Pokelsek, J. & Stephen, M.L. 2007. Toxins in transgenic crop byproducts may affect headwater stream ecosystems. Proceedings National Academy of Sciences of the USA 41: 16204–16208.

4) The level of Bt toxin produced by MON810 varies

The level of Bt toxin produced by MON810 varies strongly between different locations and even between plants on the same field. The reasons for these differences are not known. This raises serious questions about the current capacity to assess the impact of Bt toxins on the environment (i.e the environmental risk assessment).

REF: Nguyen, H. T. & J. A. Jehle 2007.Quantitative analysis of the seasonal and tissue-specific expression of Cry1Ab in transgenic maize Mon810. Journal of Plant Diseases and Protection 114: 820-87.

5) Bt toxin affects behaviour of monarch butterfly larvae

Larvae of the monarch butterfly exposed to Bt maize anthers (the part of the flower that carries the pollen) behave in a surprisingly different way, compared to other larvae exposed to non Bt crops. Butterflies moving away from Bt crops were most likely trying to avoid the Bt toxin.

REF: Prasifka, P.L., Hellmich, R.L., Prasifka, J.R. & Lewis, L.C. 2007. Effects of Cry1Ab-expressing corn anthers on the movement of monarch butterfly larvae. Environmental Entomology 36:228-33

6) What toxin does MON810 produce? Environmental testing invalidated by unknown toxin 

This study shows that the Bt toxin actually produced by MON810 is likely to be different from the Bt toxin used in environmental testing to assess MON810. 

The new genes inserted into the plant's DNA appear to be merged with products from the plant’s own genes, creating an irregular occurrence. The genes inserted into MON810 produce a variant of mRNA (the intermediary between DNA and proteins) which is likely to produce a protein different to the one tested by Monsanto because it is fused with the protein from the plant’s own genes. Therefore, it is not known what toxin MON810 actually produces.

This invalidates most, if not all, MON810 environmental ‘safety’ tests. The short-term laboratory tests for adverse effects on non-target organisms, conducted by Monsanto in support of their application to commercialise MON810, used the pure version of the Bt toxin, produced by bacteria, and not the one produced by the plant. However, we now know that there is a high probability that the Bt toxin produced by the plant is different from that used in testing, and may well have a different toxicity profile. 

REF: Rosati, A., Bogani, P., Santarlasci, A. Buiatti, M. 2008. Characterisation of 3´ transgene insertion site and derived mRNAs in MON810 YieldGard maize. Plant Molecular Biology DOI 10.1007/s11103-008-9315-7.

7) Leaves or grain from Bt maize could be toxic to aquatic life if it enters streams, e.g. in dead leaves or grain. 

This study performed aquatic ecotoxicity tests on the standard organism, the water flea or Daphnia magna. The fleas were fed 100% ground maize (MON810 or sister conventional line) in suspension. D. magna fed GM-maize showed a significantly reduced fitness performance: The mortality was higher, a lower proportion of females reached sexual maturation, and the overall egg production was lower compared to those fed conventional maize. The results indicate a toxic effect of MON810, rather than a lower nutritional value of the GM maize. Although the study may have limitations, it shows that GE Bt maize could be toxic to aquatic (insect) life and this could result in ecosystem level effects. This underlines the conclusions of Rosi-Marshall et al. (2007, above) that this unexpected pathway is important and has not been considered in the risk assessment for Bt crops, including MON810 maize.

“The results indicate that D. magna, and potentially also other related aquatic zooplankton species, might be vulnerable to transgenic Cry1Ab-maize. Although the causality of the observed effects still remains open, our results go along with others and call for further testing of nontarget arthropods under varying conditions. Summary data from both the United States and Europe indicate that the expression of Bt-toxin is 20– 30 times higher in maize leaves compared to maize grains (http://www.agbios.com). If Cry1Ab-toxin caused the effects on D. magna observed in this study, the considerably higher amount of expressed transgenic protein from the rest of the plant will have a larger potential to reach and affect nontarget organisms in the environment.”

REF: Bøhn, T., Primicerio, R., Hessen, D.O. & Traavik, T. 2008. Reduced fitness of Daphnia magna fed a Bt-transgenic maize variety. Archives of Environmental Contamination and Toxicology DOI 10.1007/s00244-008-9150-5

