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Introduction


Civilization would not be developed to the point where it is today without the arrival of agriculture over 14,000 years ago. Agriculture was responsible for the first human population boom and suppressed much of the desire to migrate to distant lands for food. Much of what is found on modern dinner tables today also complemented the tables of ancient people. Beef and diary cows date back over 8,000 years ago. Many of the grains used to make flour were grown and harvested on large farms throughout the Middle East before written history.

Ancient agriculture strove for a farming strategy called monoculture. Monoculture encourages the planting of crops or rearing of livestock having consistent characteristics. Uniformity was important for ensuring animals and the plants that grew well from year to year. This was done to ward off famines resulting from inadequate food supplies for the population. Aside from food, agriculture provided a source of raw materials for textiles used to making clothing. Cotton was one of the preferred textile crops because it was soft and easily woven into fabrics. It was also simple to dye, making more versatile the animal fur and other plant fibers.

Unfortunately, agriculture became an environmentally unfriendly operation as populations grew. Modern plowing needed to condition the soil caused soil to run off into nearby bodies of water. It also created air pollution formed by dust from disturbed soil. Agricultural chemicals such as fertilizer, herbicides, and pesticides became a common practice to ensure adequate yields. All of these chemicals created significant pollution problems that compromised the health of humans and wildlife. Farmers are not likely to change to agricultural practices that reduce their productivity and income. However, many are willing take on agricultural practices that decrease environmental decay. However, some of the strategies used to lessen agricultural pollution do not go over well with many people. 
Background 


Traditional agriculture requires using chemicals that are known to cause environmental harm and pose a public health risk. A strategy called sustainable agriculture applies ways of reducing farm chemical use without significantly affecting the yields of crops and livestock. Farmers in South Carolina unfortunately find that sustainable agricultural practices can be very expensive leading to diminished profits. Farming is an expensive practice that leaves many of the farmers with very little income for the amount of money and effort spent. This is especially true for cotton growers in the South. The demand for cotton has dropped because of the use of artificial fibers in producing many types of textiles.

Genetically modified crops developed by biotechnology companies offers promise to South Carolina cotton farmers. Geneticists at these companies have developed cotton plants that naturally resist plant diseases. Cotton is particularly susceptible to insect predation. This is counteracted by genetically modified cotton called Bt Cotton. It contains a gene extracted from bacteria that produces a secretion called BT toxin. Bt toxin kills a variety of insects known to decrease crop yields. These plants need little if any pesticides to control the insects, thereby reducing pesticide pollution.

Another gene introduced into cotton reduces the need for herbicide treatments in cotton fields. Normally, farmers must deposit tons of herbicides into a field to control weeds that compete with the cotton for nutrients and water. Heavy herbicide use is known to kill off natural vegetation and may even harm humans and wildlife. Certain herbicides are known to disturb the endocrine system causing severe developmental and reproductive problems disrupting an area’s biodiversity.
The Issues 

Genetically modified crops are proving to be cost effective for Southern cotton growers. The plants produce a high yield and do not need an abundance of costly farm chemicals that cause environmental problems. Farmers are finding themselves heavily penalized for any pollution coming off their farms. So, they feel coerced to use sustainable practices or biotechnology options. Cotton is a marginal profit crop in the United States leaving farmers with few decisions about the environmentally safe strategies they can use.

Environmentalists disagree vehemently about the environmental impact of genetically modified crops. Many feel that these plants can transfer their new genetic traits to wild plants creating monstrous weeds that cannot be controlled. These “superweeds” can reduce the biodiversity of the region. A group of scientists believe they have evidence that crops such as Bt cotton harm beneficial insects such as butterflies. Other people believe that the plants are some how unhealthy because they do not contain a naturally occurring genetic makeup. A large group of people generally detest biotechnology feeling that it is unnatural and has unpredictable consequences. Many surveys show that Americans have little understanding of biotechnology and would rather avoid using food and materials made from genetically modified organisms.
Some scientists feel that these fears are unfounded and have little scientific basis. They believe that new genetically modified plants are designed to prevent these problems and are well tested for their environmental safety by the United States Department of Agriculture. These scientists favor using these plants over traditional chemical-intensive agricultural practices. They have ample evidence that the continuation of current practices will destroy the environment. It is also felt that biotechnology fits into the philosophy of sustainable agriculture because it in effect protects the environment compared to traditional practice. Plus, it permits a better profit margin for farmers. A study at Clemson University showed that a random sample of crop producers understand genetic engineering and favor using it in agriculture.     
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Key Principles 
1. Agricultural

2. Bioethics

3. Biotechnology
4. Genetically modified crops

5. Sustainable agriculture

Ethical Considerations 

1. What role should public attitudes and emotions play in determining environmental policy?
2. Who should determine the environmental costs and benefits of changing to new agricultural practices?  

3. How does a society weigh the overall risks of using biotechnology in agriculture?
4. Who should pay for the extra expenses of carrying out agricultural practices that do little or no harm to the environment.

Civic Engagement & Service Opportunities

1. Volunteer for a local community group involved in environmental policy community awareness in your area.

2. Write or e-mail your local politicians about controversial agricultural practices in your area.

3. Form a student group having an environmental preservation mission.

4. Set up a public forum at your school discussing the agricultural practices in your area.

Learn more about community service as part of your educational enrichment by visiting the following websites: http://www.learnandserve.org/, http://www.servicelearning.org/, http://www.aahe.org/service/srv-links.htm.
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