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The potential of GM crops to transfer foreign genes through pollen or seeds to related species has been cited as a major environmental concern because while the potential risks to human or animal health of a particular transgene and its product can be tested and measured, the impact of gene escape on the environment is more complex (Daniell, 2002). 
Domesticated plants often have the potential to spontaneously hybridize with those wild relatives that are growing in close proximity (Ellstrand et al., 1999). Gene flow and introgression from genetically modified plants that are cross compatible with wild flora may have important consequences for the conservation of wild plant populations. Since crop-to-wild gene flow rates are generally unknown, as are the fitness consequences of such alleles in the wild I would like to focus this study on finding these consequences, focusing here on how much gene flow may lead into such a situation. I would hypothesize fitness of local plant populations will decrease due to gene flow from GMO’s.

For the sake of completeness it must be noted that in Giddings et al. stated that there is likely to be an environmental impact not only if the novel trait acquired confers greater environmental fitness on the crop plant or its sexually compatible relative, but also if a gene confers reduced fitness on a plant in a wild habitat could adversely affect the sexually compatible natural populations through pollination by a GM crop. In this paper however, only traits that confer a selective advantage will be considered. Also Ellstrand et al. made it clear that selective factors (herbivores, diseases, and herbicides) should not be excluded from the experiments if they are common features of the field environment.
To determine gene flow, Dale et al. pointed out 4 elements that had to be considered: distance of pollen movement from the GM crop, timing of the flowering of the crop and recipient species, sexual compatibility between them, and the ecology of the recipient species. To make sure that this experiment actually is relevant the above criteria would have to be met.

The reason for conducting descriptive population genetic studies is to ask whether transgenic crop-specific genetic markers occur in natural populations that grow in the vicinity of the crop in question. The presence and frequency of crop-specific markers can be used here to determine levels of introgression within the recipient plant populations.  Ellstrand et al. mentioned that such studies must be based on sufficiently large population samples.  If crop-specific alleles occur at biologically important frequencies (>1% specifically) in a nearby population, then it is possible that transgene alleles can become incorporated into natural populations via hybridization and introgression (Ellstrand, 1999). I’d measure allele frequencies from the cultivated crops, wild plants growing near a cultivated crop with seed production and a wild population growing far from seed production areas (Bartsch, 1996).  I would use a PCR based approach using gene specific primers for the GM gene to obtain its presence from tissue samples taken from each population.
I would expect that gene flow from the crop to the wild recipient species can be substantial when both grow in proximity, and that the population of proximal wild plants will have more genetic diversity, due to the introduced genes of the crop, than plants isolated from the crop. I would predict a higher fitness of the proximal hybrids than isolated populations due to the introduced GM trait, assuming the type of trait conferred is advantageous.

The significance of my findings would be that if the hybridized wild plant populations are found to have an increased fitness rating over their natural counterparts, then conservation protocols may have to drastically changed, as in setting up stricter rules concerning areas of cultivation and buffer zones of conservation areas and implementation of terminator gene technology in plant GMO’s such as the Recoverable Block of Function, a novel molecular technique described by Koivu et al.  which makes transgenic plants dependent on external regulation to eliminate gene flow from transgenic plants to wild relatives or using a chemically inducible site-specific recombinase system have regulating the excision of transgenes when their expression is no longer required (Hare, 2002).
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