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BIODIVERSITY

All living beings are part of a great interdependent system. Non-living things such as water, rocks and soil also form a part of this system that makes all life possible. The various components of this system (called biodiversity) and their relationships, is what makes life possible on earth.

Biodiversity is the totality of genes, species and ecosystems in a region
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Biodiversity can be measured in four ways:

1. Genetic variability within a species – differences in body sizes, colors and other genetic differences.
2. Diversity of populations of a species – where different species can be found.
3. Diversity of species within a natural community – The variety of different species in a particular habitat.

4. Various natural communities and ecosystems throughout the world.

Today, scientists estimate that there are between 15 and 100 million species throughout the world! Biodiversity is important to people because we depend on other species and the ecosystems they create. This diversity gives us our food, fuel, medicines and other products needed daily. To beside, biodiversity also provides “nature services” such as forests to clean our air or wetlands to clean our water, economic benefits (e.g. eco-tourism), natural beauty and a community of life shared on planet earth.
The single greatest threat to biodiversity is the loss of natural communities to development and agriculture. However, other threats are:

a. Population growth and resource consumption.

b. Over-hunting and exploitation

c. Environmental degradation.

d. Exotic and invasive species (e.g. Africanized bees)

e. Global warming – this is a serious threat to  biodiversity since rise in temperatures changes the habitats of plants and animals and deprives them of homes, causing extinction of species and damage to ecosystems e.g. mangrove forests that are dying off in the Caribbean.
BIOTERRORISM
[image: image3.jpg]


[image: image4.png]Transfers of
new genes
into animal

Culture of
Plants from
Single cells

et Synthesis of
DNA, RNA Synthesis Cloning specific DNA
and proteins i | iy

[— proteins Moss |

Complete map Production Localization

ofthe human  New types of of human of genetic

genome plants and proteins disorders
animals

| Resouree bank

New types for rare human
offood chemicals

New
antibiotics Gene therapy




Bioterrorism is the intentional use of harmful biological substances or germs to cause widespread illness and fear. Smallpox and anthrax are examples of biological agents that could be used for bioterrorism. This is different from chemical, nuclear or radiation attacks since it would not be signaled by an explosion or other obvious sign and in fact, may not be recognized immediately. 

The threat of biological warfare has increased in the last twenty years with a number of countries working on using biological agents e.g. Iraq in 1991 experimented with anthrax and other toxins. There is a great concern among the western countries about the continuation of this type of research especially from countries hostile to the west.
FOOD SECURITY
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Food security ensures that all people, at all times, have physical and economic access to enough, safe and nutritious food for a healthy active life. In order for this to happen, food must be:
1. Available – globally, nationally and locally, this can be affected by climate, disasters, war, population growth and size, agricultural practices, environment, trade and social status .

2. Accessible - When there is a shortage of food, the rich do not go hungry but their demand for food increases the price and makes it harder for poor people to obtain food. 
3. Consumption – At the household level sufficient and varied food needs to be prepared safely for people to grow and develop and to prevent disease.
Why is there food insecurity?

a. Poverty - poor people lack access to resources to produce or buy food.
b. Health – without proper nutrition, the body slows down and makes the work of producing food difficult. The body is also less able to utilize the food available. HIV / AIDS has reduced food production since productive adults become ill or die and so reduces the amount of food produced.

c. Water and the environment – food production requires massive amounts of water, where water is scarce and the environment fragile achieving food security may depend on importing foods from other countries or what is called “virtual water”.
d. Gender equity – Women play a vital role in providing food and nutrition for their families but their perceived lower economic and social status limits their access to training, land ownership and credit to farm their own lands.
e. Disasters and conflicts – natural disasters can wipe out large quantities of food that is growing or being stored. Conflict causes farmers to leave their lands which may become contaminated with explosive debris or their farms and stores may be destroyed by soldiers or opposing groups.

f. Population and urbanization – population growth increases the demand for food. The already small farming lands are put to pressure to produce even more food to meet the needs of the population. It also increases the cost of producing food.

g. Trade – barriers to trade keep poor countries from competing in export markets against richer countries. This deprives poor farmers of income and the country from revenue that could be used to develop their nation.

What is being done to solve food security problems?
1. Improving food production to meet the needs of the growing population.
2. Economic growth and trade liberalization – increased food production leads to greater availability of food. Trade liberalization is opening up markets but slowly.

3. Proper distribution of food resources so that all people can get their fair share.

4. Recognizing the role of women to increase their efficiency as producers of food.

5. Food aid to areas that are distressed.
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ENVIRONMENTAL DEGRADATION
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Degradation is the act of reducing something in value or worth. Environmental degradation is the de-valuing of and damage to the environment. Loss of biodiversity, habitat destruction, depletion of energy or mineral resources and exhaustion of groundwater are all examples of environmental degradation.

There are four (4) major areas of global concern due to environmental degradation:

1. Marine environment – marine debris, farm runoff, industrial waste, sewage are contributors to marine pollution.

2. Ozone layer - use of chlorofluorocarbons (CFC’s) causes destruction of the ozone layer which protects us from harmful ultraviolet radiation.
3. Smoke and air pollution – Smog, acid rain, automobile emissions are major contributors.
4. The rain forest – with extensive logging and deforestation which causes massive destruction of habitat, there is a disruption in the biodiversity as well as disrupting the climate.
Environmental degradation is now of global significance and needs to be addressed by globally.

BIOTECHNOLOGY
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Identical Calves

Two of eight calves cloned from cells obtained from one adult cow stand in a field in Ishikawa, Japan. The calves were cloned by researchers at Kinki University in Nara, Japan. The results of the cloning experiment were published in 1998.

REUTERS/Kinki University

Microsoft ® Encarta ® 2006. © 1993-2005 Microsoft Corporation. All rights reserved.

A simple definition of biotechnology is the use of organisms by man e.g. using bacteria to make cheese, wine and bread and in cloning of animals. Biotechnology is the science of this century. Biotechnology or genetic engineering involves the transfer of DNA from one living organism to another and its products include antibiotics and insulin
Using techniques of gene splicing and recombinant DNA technology, we can now combine the genes of two or more living cells and place them into the cells of another organism. 
A few of the present and future uses of biotechnology are:

1. Genetic engineering – the science of manipulating and transferring chemical instructions (DNA) from one cell to another.

2. Human health - ever since the discovery of penicillin, biotechnology has played a key role in the treatment of human illnesses. A wide range of pharmaceutical products are now produced by genetically engineered microorganisms including TPA, Human Insulin and Human Growth Hormone. Biotechnology also helps in the detection and diagnosis of viral diseases and inherited disorders using monoclonal antibodies and gene probes.

3. Plant and Animal agriculture – Adjusting the nutritional content of plants and the production of disease resistant and herbicide resistant crops are some examples of biotechnology. Scientists also hope to produce plants that withstand extreme droughts, heat cold or salty soils so that previously useless soils can be cultivated. Using micropropagation techniques to produce large quantities of identical plants from single cells or small plant pieces are now used. Also, genetically engineered vaccines and the use of animal growth hormones should result in greater yield and better quality animal products.
4. Food Production – bread, cheese, yoghurt and vinegar are common products.

5. Waste management – Microbes are used to consume a range of solid waste materials as well as helping to solve industrial pollution (bacteria being used to breakdown oil and petrol pollution and oil slicks.
6. Fuels – microbes produce alcohol from sugar, cars are now being designed to be powered by fuel alcohol from sugar cane or from methane gas from waste or hydrogen gas from water.

WHAT BIOTECHNOLOGY MEANS TO FARMERS:

Farmers have relied on new technology to produce and enhance their production. Some of the benefits of biotechnology today are:

a. Disease resistance
b. Reduced pesticide use

c. More nutritious composition of foods

d. Herbicide tolerance

e. More rapid growth of crops

f. Improvements in taste and quality.

In the future, biotechnology is expected to improve the environment by:

1. Increasing a crop’s ability to fight pests and diseases

2. Reducing chemical stress on the environment.

3. Saving topsoil

4. Improving feedstock efficiency

5. Reducing the nitrogen burden.

6. Increasing the use of plant species.

GENETIC ENGINEERING
Genetic Engineering, alteration of an organism's genetic, or hereditary, material to eliminate undesirable characteristics or to produce desirable new ones. Genetic engineering is used to increase plant and animal food production; to help dispose of industrial wastes; and to diagnose disease, improve medical treatment, and produce vaccines and other useful drugs. Included in genetic engineering techniques are the selective breeding of plants and animals, hybridization (reproduction between different strains or species), and recombinant deoxyribonucleic acid (DNA).

Microsoft ® Encarta ® 2006. © 1993-2005 Microsoft Corporation. All rights reserved.
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While many argue that genetic engineering is safe, there are other arguments against it. Let us first look at some of the pros and cons to GM (Genetic Modification) food:
Opposition – 

1. GM food might have unforeseen consequences such as a decrease in biodiversity.

2. Those opposed to genetic engineering say that there is no way to ensure that genetically modified organisms will remain under control and poses risks for the future.
3. There is a fear that GM crops will further reduce biodiversity since the pests for which GM foods have been designed may no longer survive and so interrupt the natural ecosystems.

4. There is a fear that the pathogens that are being used in GM experiments may develop extremely infectious forms that could cause epidemics.

5. Animal rights groups have argued that the production of transgenic animals is harmful to other animals. Genetically engineered fish raise problems if they interbreed with other fish that have not been genetically altered.

6. There is a particular concern about milk produced from cows injected with genetically engineered BST (Bovine somatotropin) being safe for both cow and human.

7. Transgenic plants may transfer allergens from one crop to another e.g. soybeans containing a Brazil nut gene causing allergic reactions to people allergic to Brazil nuts.
8. Environmentalists fear that the transgenic plants may interbreed with weeds, producing weeds with unwanted characteristics, such as resistance to herbicides.

Support – 

1. Proponents of genetic engineering claim that the technology is safe.

2. GM crops will survive under hostile conditions.

3. GM crops will alleviate nutritional deficiencies.

4. Proponents argue that GM crops are not significantly different from those modified by nature or humans in the past.
5. Crossing the species barrier has already been done in the past when red wheat was created.
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GOOD AGRICULTURAL PRACTICES

The term Good Agricultural Practices can refer to any collection of specific methods, which when applied to agriculture, produce food that are safe and healthy while taking into account economical, social and environmental sustainability.
The underlying theme is one of knowing, understanding, planning, measuring, recording and managing to achieve identified social, environmental and production goals. There are 11 elements that make up GAP:
1. Soil – maintaining physical and chemical soil structure and biological activity.

2. Water – maintaining quantitative and qualitative water resources.

3. Crop and fodder production – Maintaining long term productivity.

4. Crop protection – following principles of Integrated Pest Management 

5. Animal production – maintaining a balance of space, feed and water.

6. Animal health – maintaining animal health by proper housing and management and treatments.

7. Animal welfare – maintain animals recognizing them as sentient beings.
8. Harvest and on-farm processing and storage – maintaining acceptable procedures.

9. Energy and waste management – making efficient use of energy and minimizing agricultural pollutants.

10. Human welfare, health and safety – maintaining social and economic welfare of farmers and making farming economically viable.

11. Wildlife and landscape – maintaining wildlife habitats while keeping farming economically viable.

HACCP – Hazard Analysis Critical Control Point
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Meat and poultry inspections follow a method known as Hazard Analysis Critical Control Points (HACCP), which was developed during the 1960s by National Aeronautics and Space Administration (NASA) to ensure that foods produced for astronauts were safe. HACCP involves a thorough analysis of the steps of processing to determine which steps involve the greatest risk of contamination. Monitoring and inspection then focus on those critical points. 

Microsoft ® Encarta ® 2006. © 1993-2005 Microsoft Corporation. All rights reserved.
HACCP is a management system in which food safety is addressed through the analysis and control of biological, chemical and physical hazards from raw material production to manufacturing, distribution and consumption of product. It is designed to minimize the risk of food safety.

GOOD MANUFACTURING PRACTICES
This is a set of regulations, codes and guidelines for the manufacture of drugs, medical devices, diagnostic products, food products and Active Pharmaceutical Ingredients (APIs)
ORGANIC FARMING
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Organic farming is a production system which avoids or largely excludes the use of synthetically compounded fertilizers, pesticides, growth regulators, and livestock feed additives. This system largely depends on crop rotation, crop residues, animal manures, legumes, green manures, off-farm organic wastes and biological pest control to maintain soil fertility, healthy plant growth, balance insect populations, and reduce air, soil, and water pollution.
Organic farming produce is becoming increasingly popular among consumers globally who are concerned about the following:

· Family health

· Food safety issues

· Care of the environment

· Overuse of fertilizers, herbicides and pesticides

· The sustainability of farming

· The use of genetically modified crops and animals.

BENEFITS OF ORGANIC FARMING 

    Organic Farming and Pollution  
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Chemical fertilizers and pesticides applied to crops often leach into the soil and are carried by rain to rivers, contributing to water pollution, one of the most critical environmental problems of the 20th century. Organic farmers minimize water pollution by using non-toxic fertilizers and pesticides. 

Encarta Encyclopedia, Oxford Scientific Films/Ben Osborne 

For consumers, the most obvious benefit of organic farming is health-related—the food produced has little or no pesticide residue. Some advocates of organic farming believe that organic food is more nutritious than food produced by conventional farming, although no valid studies support this claim.

Organic farming, however, has less obvious, longer-term benefits. Because it preserves and enhances topsoil, it increases the chances that future generations can continue growing food. It helps preserve aquatic life by minimizing the flow of toxic pesticides into streams, rivers, and lakes. And it encourages healthy populations of beneficial insects that keep destructive insects under control.

Microsoft ® Encarta ® 2006. © 1993-2005 Microsoft Corporation. All rights reserved.
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CARICOM SINGLE MARKET & ECONOMY (CSME)

In 1989, 13 of the 15 members of CARICOM decided on an integrated development strategy for the 21st century. The strategy focused on:
· Deepening economic integration by advancing to a Single Market & Economy.

· Widening the membership.

· Moving into the global trading system as a region (through trade agreements e.g. World Trade Organization, Lome´, European Union and FTAA)

The CSME is designed to represent a single economic space where people, goods, services and capital can move freely. It also means harmonization of policies among member countries.

Jamaica, Trinidad & Tobago and Barbados have agreed to lead the CSME implementation process by completing all of the required provisions by 31st December 2004 and fully CSME compliant by 1st January 2005. The CSME was launched regionally on January 1st 2006.

Under CSME the following have been achieved:

1. Caribbean Court of Justice.

2. Trade in Goods – goods trading from the members must meet regional standards.

3. Regional accreditation – common qualifications awarded to people so that there is equivalency.

4. Work permits and movement of factors – allows freer access to jobs in other member states.

Since its launch in 2006, the following benefits are granted to its members:

a. Trade in Services - CARICOM owned companies can establish and operate businesses in any CARICOM member state; CARICOM service providers will be able to offer services throughout the region.

b. Harmonization of Legislation – 

c. CSME and external trade agreements – This will enable CARICOM countries to adjust to more liberal international trade and investment arrangements as they seek to enter into agreements such as FTAA as a single entity.
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World Trade Organization (WTO), international body that promotes and enforces the provisions of trade laws and regulations. The World Trade Organization has the authority to administer and police new and existing free trade agreements, to oversee world trade practices, and to settle trade disputes among member states. The WTO was established in 1994 when the members of the General Agreement on Tariffs and Trade (GATT), a treaty and international trade organization, signed a new trade pact. The WTO was created to replace GATT.

Microsoft ® Encarta ® 2006. © 1993-2005 Microsoft Corporation. All rights reserved.
The World Trade Organization (WTO) is the only international organization dealing with the global rules of trade between nations. Its main function is to ensure that trade flows as smoothly, predictably and freely as possible,
THE TEN BENEFITS of WTO
1. The system helps promote peace

2. Disputes are handled constructively

3. Rules make life easier for all

4. Freer trade cuts the costs of living

5. It provides more choice of products and qualities

6. Trade raises incomes

7. Trade stimulates economic growth

8. The basic principles make life more efficient

9. Governments are shielded from lobbying

10. The system encourages good government
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FREE TRADE AREA of the AMERICAS
The Free Trade Area of the Americas (FTAA) was launched by President Bush in 1990 as a proposal to integrate the economies of the countries in the Western Hemisphere. The goal of the FTAA is a free trade area stretching from Alaska to Tierra del Fuego by 2005.
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LOME CONVENTION
Lomé Convention, trade and aid agreement between the European Union (EU) and 70 African, Caribbean, and Pacific (ACP) countries, first signed in February 1975 in Lomé, Togo. The Lomé Convention provided a framework of cooperation between the European Community (EC)—the EU’s predecessor—and former British, Dutch, and French colonies in the developing world. The agreement enabled most ACP agricultural and mineral exports to enter the EC free of tariff. In addition, the EC provided assistance to ACP nations to protect against fluctuations in the world prices of agricultural and mineral exports. 

Microsoft ® Encarta ® 2006. © 1993-2005 Microsoft Corporation. All rights reserved.
EUROPEAN UNION
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The European Union (EU) is a supranational and intergovernmental union of 27 states in Europe. It was established in 1992 by the Treaty on European Union (The Maastricht Treaty). The EU is the current stage of a continuing open-ended process of European integration. The EU is now the largest political and economic entity in the World, with around 493 million people and a nominal GDP of €10.5 ($13.7) trillion. It has its own currency, the euro - already adopted by 13 member states.

INTERNATIONAL SUGAR AGREEMENT

Objectives

The objectives of the International Sugar Agreement, 1992, in the light of the terms of resolution 93 (IV) adopted by the United Nations Conference on Trade and Development, are:

(a) To ensure enhanced international cooperation in connection with world sugar matters and related issues;

(b) To provide a forum for intergovernmental consultations on sugar and on ways to improve the world sugar economy;

(c) To facilitate trade by collecting and providing information on the world sugar market and other sweeteners;

(d) To encourage increased demand for sugar, particularly for non-traditional uses.
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