The news of potential harm of Bt crops to aquatic organisms is spreading rapidly on many websites, Greenpeace also supports the arguments of the authors, and the EU commissioner for the environment Stavros Dimas is already opposing the new maize traits from Pioneer and Syngenta on grounds of the precautionary principle and referring to a comment by Greenpeace on the study: http://uk.reuters.com/articlePrint?articleId=UKL2524238420071025
Those comments are premature and are based on a superficial analysis of the original paper of Rosi-Marshall. Hereafter the abstract of the PNAS manuscript:

Discussion

Results of our research on the influences of Bt crop byproducts on

headwater streams have several broad implications. First, previous

research assumed that transgenic crop byproducts would remain on

fields (3), which overlooks the potential for these materials to enter

and be dispersed by headwater streams. Surface waters can transport

transgenic DNA (22), and we now show that toxin-containing

crop byproducts are likewise dispersed through the landscape by

streams. Secondly, stream insects have not been a focus for examination

of the ecological effects on nontarget organisms despite

their proximity to agricultural fields and, in the case of trichopterans,

their close phylogenetic relationships to target species.

Our results indicate that Bt corn byproducts may have negative

effects on the biota of streams in agricultural areas. Based on these

findings, we suggest that the assessment of potential nontarget

effects from transgenic crops should be expanded to include

relevant aquatic organisms, such as stream insects. Lastly, headwater

streams in the midwestern United States are already impaired

by nutrient enrichment and extensive habitat degradation (23, 24);

Bt crop byproducts could represent an additional stressor to these

systems, which has implications for stream restoration and riparian

management in agricultural landscapes.

A thorough scrutinizing of the paper is summarized below and comes to opposite conclusions:

Comments and letter to the editors of PNAS
A consortium of scientists signing this comment in a letter to the editors has analyzed the paper and came to critical  conclusions, which seriously question the conclusions of the paper.

We are deeply concerned by the appearance in PNAS of a recent article, "Toxins in transgenic crop byproducts may affect headwater stream ecosystems," (10,1073 (2007)), by Rosi-Marshall et al., apparently funded by NSF. We recognize that it is not unusual for papers to be published with minor flaws or infelicities, even after peer review and revision, but the article by Rosi-Marshall et al. contains egregious methodological flaws and omissions, and presents conclusions not supported by the data. 

We call your attention, in particular, to the following:

1) There is extensive evidence in the literature that corn pollen produced by currently available Bt corn varieties contain extremely low amounts of Bt toxin. This was shown in a series of six papers by top scientists published in PNAS after the Losey Bt corn pollen-Monarch debacle, an intensive and time-consuming effort to try to set the science straight (1). How many busy scientists and how much scarce money will we need to divert to calm this new scare?

2) The authors extrapolated from a laboratory test to a field system based on a single study. Such extrapolation is problematic to begin with; not only did the authors lack the statistical confidence necessary for a valid extrapolation, in another venue (2) they reported they did not find these effects in the field, a salient fact not mentioned in the PNAS paper.  This discrepancy should have been disclosed and discussed.  In addition, earlier relevant studies concluded that Bacillus thuringiensis (Bt) endotoxin concentrations in aquatic systems are extremely low and are metabolized rapidly in water (3,4).

3) The title implies transgenic crops are the only source of Bt toxins, but endotoxins in commercial Bt insecticides such as Dipel, Xentari, Foray, and Thuricide are also used by farmers, including organic farmers, to control insects, and in some areas intensively. If the authors are measuring the effect of Bt toxin at all, how do they know the toxin comes from the transgenic Bt crops rather than from these organic Bt insecticides?   If they lack data to distinguish the sources, isn't the term `transgenic' in the title simply gratuitous and sensationalistic?

4) The authors seem unaware that there are several variant forms of Bt endotoxin, as they failed to disclose which one(s) they were seeking and measuring. Toxicological studies use known quantities of known toxins, and look for a dose response. If their study included specific assays, they were not reported. If they were not conducted, the report was, at best, premature.

5) The authors do not disclose which Bt-corn isolines were tested. Different hybrids can differ significantly in both secondary metabolites and in antinutrient quantity (as well as in kind and amount of Bt toxin expressed). By not using isolines, they could have been seeing the effect of different concentrations in different hybrids of antinutrients or of other factors unrelated to Bt toxin. Similarly, the authors do not disclose quantitative measurements of tissue sampled, e.g., "Leaves were added… as needed."  This lack of detail precludes others from replicating their study.

6) The authors conclude that growing Bt-corn may cause downstream adverse effects in waterways, but they fail to consider alternative explanations.  Moreover, they analyze their results in a vacuum.  In the real world, the choices are not `Bt-corn' versus `no intervention', and to imply that that is the case displays a remarkable ignorance of agriculture.  Farmers grow more than one species and cultivar, and often use more than one pesticide strategy. For example, if a farmer were to control insects using conventional pesticides (that is, absent Bt corn plants), how would those pesticidal treatments affect caddisflies?  For all we know, Bt corn may be environmentally preferable to traditional pesticides or other strategies to control insects. The authors imply otherwise without providing the comparative evidence.

The points above illustrate sloppy experimental design and interpretation that should have been detected by even a cursory peer review. Where were the crucial qualitative and quantitative data on source tissue, distinction of diverse types of Bt toxins, and discussion of alternate explanations for their results? We are at a loss to explain how qualified reviewers and editors could be unaware of flaws of this magnitude.  Publication of this flawed paper has seriously jeopardized the credibility of PNAS as a high quality, scientific forum. 

Sincerely,

Alan McHughen, Professor, University of California, Riverside.

Brian Federici, Professor, University of California, Riverside.

Henry Miller, M.D., The Hoover Institution, Stanford University.

Klaus Ammann, Prof. emerit. Delft University of Technology, the Netherlands

C. Kameswara Rao, Professor. Foundation for Biotechnology Awareness and Education,Bangalore, India.

Prof. Dr. Ingo Potrykus, Chairman, Humanitarian Golden Rice Board & Network

Dr. Piero Morandini, Dept. of Biology, University of Milan, Italy

C. J. Leaver, CBE, FRS, FRSE, Sibthorpian Professor of Plant Science, University of Oxford, UK

S. Shantharam, Director, Biotechnology Education Programs, Asian Institute of Technology, Bangkok, Thailand

Mark Sears, University of Guelph, Ontario, Canada.
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Assessing the impacts of transgenic Bt corn detritus on macroinvertebrate communities in agricultural streams

Catherine P. Chambers1, Matt R. Whiles, PhD1, Natalie A. Griffiths2, Michelle A. Evans-White, PhD3, Emma J. Rosi-Marshall4, Jennifer L. Tank, PhD2 and Todd V. Royer, PhD5, (1)Zoology, Southern Illinois University, Southern Illinois University, 326 Life Science II, Carbondale, IL 62901, (2)Biological Sciences, University of Notre Dame, Department of Biological Sciences, Galvin Life Science Center, Notre Dame, IN 46556, (3)Biology, Kansas State University, Division of Biology, Manhattan, KS 66506, (4)Department of Biology and Natural History, Loyola University Chicago, 6525 N. Sheridan Road, Chicago, IL 60626, (5)Environmental Science, Indiana University, 1315 East Tenth Street, SPEA 310, Bloomington, IN 47405

Streams draining agricultural landscapes may receive significant inputs of crop detritus, including transgenic materials containing Bacillus thuringiensis (Bt) δ-endotoxin proteins. However, potential influences of these materials on stream invertebrate communities have received little attention. We quantified crop detritus inputs to streams draining both Bt and traditional corn fields in Indiana and assessed potential impacts on macroinvertebrates using quantitative field sampling, litterbag studies, and laboratory feeding trials. Crop detritus comprised up to 40% of allochthonous litter entering these streams during fall harvest. Laboratory experiments showed that Lepidostoma, trichopterans that are related to the lepidopteran targets of Bt toxins, grew slower when fed Bt corn (instantaneous growth = 0.022 d-1) compared to traditional corn (0.049 d-1) (p=0.049). However, trichopteran biomass and total shredder biomass was similar in Bt and traditional corn litterbags, and there was no difference in decay rates of Bt and traditional corn litter. Macroinvertebrate communities were similar between the two stream types, and trichopterans were poorly represented in all streams (1% of total biomass). Results demonstrate that Bt corn detritus can slow growth of shredding caddisflies, but in situ it did not have significant adverse effects on invertebrates in these highly degraded streams.
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Effects of Bt corn pollen on caddisfly growth rates in Midwestern agricultural streams
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Midwestern agricultural fields are often planted with transgenic Bt corn, which contains toxins that target lepidopteran pests. Filter-feeding caddisflies are closely related to lepidopterans and can be abundant in these agricultural streams, representing an important component of stream food webs. Our previous research demonstrated that filtering caddisflies consume corn pollen and we hypothesized that they may be adversely affected by endotoxins in Bt corn pollen. To address this hypothesis, we developed flow-through chambers to measure individual growth rates in situ. In July 2006, we measured growth rates of Hydropsyche and Cheumatopsyche caddisflies in three streams draining fields planted with Bt corn and three with non-Bt corn in Benton County, Indiana.  We deployed hydropsychids in growth chambers (40-60 individuals per site) for 7-9 days and calculated individual growth rates. Instantaneous growth rates ranged from 0.024-0.059 d-1 and mortality averaged 33%. The presence of Bt corn pollen did not influence growth or mortality.  Results of this particular study do not indicate that Bt corn pollen poses a threat to filtering caddisflies.  However, caddisflies in our study were exposed to relatively low concentrations of pollen and further research is needed to assess potential adverse effects of Bt corn pollen on other stream-dwelling invertebrates.

