How to deal with Genetic pollution
Humanity has been messing around with plants and animals for millennia… it is the fundamental basis of agriculture. Take something that occurs in the natural world, exploit the traits we like and breed out the ones we don’t and then throw it all into fields where we till and destroy natural habitat for our creations. 


With the advent of genetic engineering we can now transplant desired traits from an organism and insert them into a wholly different organism. This process has lent us new ways of creating what we term transgenic or genetically modified organisms(gmo’s). Many people are nervous about the idea that we are moving ahead and introducing these organisms into fields and ultimately into our stomachs without knowing the full consequences of doing so. Its one thing to breed an existing organism into a desired form over many 100’s of years, at least ecosystems have a grace period to adjust, but with GMO’s that can be produced without a large span of time.. if they were to become loose or their novel traits would enter the natural world it would shock and upset the balance of things quite dramatically. Like it or not though balanced with economic and hopefully health and sociallogical benefits, GMO’s will probably persist.


In this paper I will address the concern of gene containment of GMO’s (more specifically transgenic or GM crops) and the several methods and ideas that have so far been developed to carry it out.
potential environmental impacts

For the past few years the debate concerning the introduction of GM crops in certain parts of the world and the potential environmental impacts they may have has raised many questions. Will GM crops harm non-target organisms such as monarch butterflies(dale)? Could they mate with unrelated but sexually compatible plants of another species, introducing the novel trait ( for example herbicide resistance) into another gene pool to produce an uncontrollable weed (known as outcrossing) (Daniell)? Would they have an adverse effect on wildlife? Agriculture in itself already has already had and will have a major impact upon the environment. What is the reasonable trade-off between the benefits of increased crop yields, fewer herbicide use and the other promises of GM crops with the possible detriment to wildlife, environment and the issue of consumer choice (dale).
The principle interest over the years is in how changes in agricultural practice associated with the introduction of particular genetically modified (GM) crops might indirectly impact the environment, or if any effects that might be associated with recombinant and novel combinations of DNA could be passed into the environment, with the possibility that they may be taken up by microorganisms or other live biological material.
The Dale article approached this matter by subdividing the impacts into classes which are similar those used in the context of the cultivation of non-GM crops (dale).
Toxicity to living things (dale)
Dale describes non-target effects as the “undesirable” effects of a novel gene which are usually conferring pest and/or disease resistance on “friendly” or non-target organisms in the environment.
Since the use of toxins by plants as a defense against pests and disease is pretty common in nature, transgenic pest-protection strategies would logically be based on the transfer and expression of these existing defensive plant genes in the desired crop.

Though there have been studies done, the most extensive being on the delta endotoxin of the bacterium Bacillus thuringiensis (Bt), caution must be used when drawing any conclusions from results from a small set of laboratory studies that occur under unnatural conditions. The monarch butterfly study which caused some sensation in 1999 when it claimed “Bt maize” as potentially harmful to monarch larvae, is a good example of this. The authors of the study did report that the although there are some toxic effects of Bt pollen on the larvae, the pollen densities likely to be encountered outdoors would be so low as to not pose much risk to the monarch (dale). As far as the cost-benefit equation is concerned, there is credible evidence that the traditional pesticide sprays used on maize is probably more harmful to the monarch butterfly than is the Bt corn pollen  (dale)

Gene flow from crops to related species
GM crop plants may be able to hybridize with and have an impact on the environment through the production of hybrids and their progeny. There are four basic elements in determining the likelihood and consequences of gene flow through the GM crop plant hybridizing with a sexually compatible species: first, the distance of pollen movement from the GM crop; second, the synchrony of flowering between the crop and pollen recipient species; third, the sexual compatibility between crop and recipient species; and fourth, the ecology of the recipient species.
Persistence or invasiveness of crops

Here it is determined whether or not the newly introduced traits would make a crop more likely to be persistent/weedy in agricultural habitats or more invasive in natural habitats (Daniell). Generally its held that if the crop species doesn’t have many weedy characteristics, then adding one or two genes is unlikely to cause the crop to become a weed problem. Though for crops that do have such characteristics or the novel trait is expected to improve the crop’s competetiveness in agricultural or natural habitats, special attention should be given. So far with the biologically limited kinds of GM crops used in agriculture, there is little evidence showing any enhanced persistence or invasivness (Dale). For the next generations of GM crops if such biological changes as  “tolerance to extremes of temperature, water, soil salinity regimes, the introduction of pest or pathogen resistance, and changes in seed dormancy and propagation characteristics” could potentially have significant effects on persistence and invasiveness. 
Reduced efficiency of pest, disease, and weed control

It was thought from several studies that herbicide tolerance would be more likely to develop by evolution from within the weed gene pool rather than by gene flow from herbicide-tolerant crops, but it was found that for an example of annual ryegrass in Australia and horseweed in the United States evolved Glyphosate (the principle ingredient in Monsanto’s Round-Up Ready herbicide) tolerance(dale).  It is a concern that widespread use of bio-pesticides (ex Bt) could lead to the evolution of several important insect pests that are resistant, potentially make it necessary to resort to less environmentally acceptable chemical pesticides(dale). The pyramiding strategy, where GM crops contain additional insecticidal genes with the hopes of delaying the evolution of resistance, would be a viable strategy for next generation GM pest-resistant varieties of crops.
Effects on wildlife biodiversity
The widespread introduction of GM herbicide-tolerant crops may cause a shift in weed populations and thus reduce weed species diversity and ecosystem complexity in the GM field and on neighboring farms.

Molecular strategies for gene containment in transgenic crops
Since most GM crop concerns revolve around the potential of their novel genes to be transferred (via pollen mostly) to related plant species coupled with the lack of knowledge of the impact those novel genes would have on native crops and weeds; any regulatory and practical considerations will probably need the adoption of gene-containment strategies for future GM crop generations(daniell). Maternal inheritance, male sterility and seed sterility have so far been the focus of the molecular strategies showing promise for controlling gene flow among crops and weeds(Daniell). Other potential approaches to gene flow restriction includes apomixes, cleistogamy, genome incompatibility, chemical induction/deletion of transgenes, fruit-specific excision transgenes and transgenic mitigation. Of all these techniques, none has yet proved applicable across all crop species, as a result a combination of them may be the most effective method when engineering the next generation of GM crops (daniell). 
Other approaches that have potential for gene containment is the use of spatial and temporal management systems to minimize gene flow, such as “isolation zones” (i.e., areas between GM crops and other crops that are de-vegetated or planted with a non-insect-pollinated crop that discourages insect pollinators from leaving a GM crop), “crop barriers” (a non-GM crop planted around the borders of the same GM crop that serves to dilute GM pollen, increase the distance that GM pollen has to travel to outcross, and buffer the GM crop in the center from foraging insect pollinators), or other types of vegetation barriers. Clearly, such approaches will have to take into account changing weather and environmental conditions that might promote long-distance pollen dispersal19. For a certain number of years following harvest, land-use restrictions may also be necessary to allow monitoring, removal, and destruction of plants arising from volunteer seeds.(Daniel)   but this stuff is covered in (Eastham)
Conclusions

One of the most challenging issues in assessing environmental effects is in deciding what constitutes an acceptable or unacceptable environmental impact. Discussions of this type tend to step outside the realms of science into value judgments about the relative importance of different living things. A question often asked is: should the environmental impacts of GM crops be compared with those from conventional, organic, or integrated farm management practices? This is a fascinating and important area of debate, but it is outside the scope of this review. For our purpose here, environmental impacts will be compared against a baseline of non-GM conventional agricultural practice that is the predominant form of agriculture internationally. (dale)

In considering the impact of agriculture on the environment, the variables are numerous. However, there is extensive experience to draw upon in past studies of the environmental impact of conventional agricultural crops. It is important to examine the different potential impacts of GM crops within the context of this wider knowledge. As a consequence of the discussions about the commercialization of GM crops in some parts of the world, questions are being asked that were rarely considered for conventionally bred crops.
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