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I
The world population has topped six billion people and is predicted to double in the next 50 years. Ensuring an adequate food supply for this booming population is going to be a major challenge in the years to come.  To meet this growing demand, genetically-modified (GM) foods have been introduced in the market. The term GM foods or genetically-modified organisms (GMOs) is most commonly used to refer to crop plants created for human or animal consumption using the latest molecular biology techniques. These plants have been modified in the laboratory to enhance desired traits such as increased resistance to herbicides or improved nutritional content. 
II
There are over 40 plant varieties that have completed requirements for GM foods commercialization. Some examples of these plants include tomatoes that have modified ripening characteristics, soybeans that are resistant to herbicides, and corn with increased resistance to insect pests. While there are very few genetically-modified whole fruits and vegetables available on produce stands, highly processed foods, such as vegetable oils or breakfast cereals, most likely contain some tiny percentage of genetically-modified ingredients because the raw ingredients have been pooled into one processing stream from many different sources. The enhancement of desired traits has traditionally been undertaken through breeding, but conventional plant breeding methods can be very time consuming and are often not very accurate.
III
Genetic engineering, on the other hand, can create plants with the exact desired trait very rapidly and with great accuracy. For example, plant geneticists can isolate a gene responsible for drought tolerance and insert that gene into a different plant. The new genetically-modified plant will gain drought tolerance as well. Not only can genes be transferred from one plant to another, but genes from non-plant organisms also can be used. The best known example of this is the use of Bacillus thuringiensis genes in corn and other crops. Bacillus thuringiensis, is a naturally occurring bacterium that produces crystal proteins that are lethal to insect larvae. Bacillus thuringiensis crystal protein genes have been transferred into corn, enabling the corn to produce its own pesticides against insects such as the European corn borer, which is a pest of grains.
IV
Genetically engineered plants help to ensure adequate food supply to the booming world population. This is because crop losses from insect pests can be staggering, resulting in devastating financial loss for farmers and starvation in developing countries. To prevent this, farmers typically use many tonnes of chemical pesticides annually. However, this activity causes potential hazards and consumers too do not wish to eat food that has been treated with pesticides. Furthermore, agricultural wastes run-off from excessive use of pesticides and fertilizers can also poison the water supply and cause harm to the environment. Thus, growing GM foods such as Bacillus thuringiensis corn can help eliminate the application of chemical pesticides.
V
Another advantage of genetically engineered plants is that the plants can tolerate the use of herbicides. For some crops, it is not cost-effective to remove weeds by physical means such as ploughing, so farmers will often spray large quantities of different herbicides (weed-killer) to destroy weeds, a time-consuming and expensive process that requires care so that the herbicide does not harm the crop plant or the environment. Thus, crop plants genetically-engineered to be resistant to one very powerful herbicide could help prevent environmental damage by reducing the amount of herbicides needed. For example, an agricultural company named Monsanto has created a strain of soybeans genetically modified to be unaffected by their herbicide product ‘Roundup’. When grown, these soybeans only require one application of weed-killer instead of multiple applications, reducing production cost and limiting the dangers of agricultural waste run-off.
VI 
Finally, GM foods from genetically engineered plants can be made to be more nutritious. In third world countries where malnutrition is common, impoverished people rely on a single crop such as rice for the main staple of their diet. However, rice does not contain all necessary nutrients to prevent malnutrition. If rice could be genetically engineered to contain additional vitamins and minerals, nutrient deficiencies could be alleviated. For example, blindness due to vitamin A deficiency is a common problem in third world countries. Researchers have created a strain of ‘golden’ rice containing an unusually high content of beta-carotene (vitamin A). Since this rice was funded by a non-profit organization, they hope to offer the ‘golden’ rice seed free to any third world country that requests for it. Besides this, plans were underway to develop another type of ‘golden’ rice with increased iron content. However, the grant that funded the creation of these two rice strains was not renewed, perhaps because of the vigorous anti-GM food protesting, so this nutritionally-enhanced rice did not come to market at all.
VII 
Despite the many advantages offered by genetic engineering plants, environmental activists, public interest groups and other scientists have all raised concerns about GM foods. Last year, a laboratory study showed that pollen from Bacillus thuringiensis corn caused high mortality rates in monarch butterfly caterpillars. Monarch caterpillars consume milkweed plants, not corn, but the fear is that if pollen from Bacillus thuringiensis corn is blown by the wind onto milkweed plants in neighbouring fields, the caterpillars could eat the pollen and perish. 
VIII
There is also a growing concern that introducing foreign genes into food plants may have an unexpected and negative impact on human health. Many children have developed life-threatening allergies to peanuts and other foods. There is a possibility that introducing a gene into a plant may create a new allergen or cause an allergic reaction in susceptible individuals. A proposal to incorporate a gene from Brazil nuts into soybeans was abandoned because of the fear of causing unexpected allergic reaction. Extensive testing of GM foods may be required to avoid the possibility of harm to consumers with food allergies.
IX
Governments around the world are hard at work to establish a regulatory process to monitor the effects and approve new varieties of GM plants. Yet, depending on the political, social and economic climate within a region or country, different governments are responding in different ways. Japan has announced that health testing of GM foods is mandatory. Japanese supermarkets are offering both GM foods and unmodified foods, and customers are beginning to show a strong preference for unmodified fruits and vegetables. India's government has not yet announced a policy on GM foods because no GM crops are grown in India. However, it is likely that India will decide that the benefits of GM foods outweigh the risks because Indian agriculture will need to adopt drastic new measures to counteract the country's endemic poverty. Some states in Brazil have also banned GM crops entirely, and they have filed suit to prevent the importation of GM crops.
X
Genetically-modified foods have the potential to solve many of the world's hunger and malnutrition problems. They also help protect and preserve the environment by increasing yield and reducing reliance upon chemical pesticides and herbicides. Yet there are many challenges ahead for governments, especially in the areas of safety testing, regulation and international policy. Many people feel that genetic engineering is the inevitable wave of the future and that we cannot afford to ignore a technology that has such enormous potential benefits. However, we must proceed with caution to avoid causing unintended harm to human health and the environment as a result of our enthusiasm for this powerful technology.
Adapted from
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1. State the main idea of each of the following paragraphs.
	(a)
	Paragraph  I
	:
	What is GM food.

	(b)
	Paragraph  II
	:
	Examples of genetically engineered plants.

	(c)
	Paragraph  III
	:
	

	(d)
	Paragraph  IV
	:
	

	(e)
	Paragraph  V
	:
	

	(f)
	Paragraph  VI
	:
	Nutritional value of GM foods.

	(g)
	Paragraph  VII
	:
	

	(h)
	Paragraph  VIII
	:
	

	(i)
	Paragraph  IX
	:
	Policies of governments on GM foods.

	(j)
	Paragraph  X
	:
	Future of GM foods.


 (5 x 1 m = 5 marks)
2. Find ONE word from the text which is a synonym of the following words.  The number in parentheses refers to the paragraph where the answer can be found. Write your answer in the space provided.  

(a)
defense (paragraph II)_____________________________________________

(b)
shocking (paragraph IV) ___________________________________________

(c)
poor (paragraph VI)_______________________________________________ 
(d)
die (paragraph VII)________________________________________________
(e)
widespread (paragraph IX)__________________________________________
(5 x 1 m = 5 marks)
3.

How are genetically modified plants created?
(a)
________________________________________________________________

________________________________________________________________
(b) ________________________________________________________________

________________________________________________________________
 (2 x 1 m = 2 marks)

4. State TWO hazards of excessive use of pesticides and fertilizers.

(a)
________________________________________________________________

________________________________________________________________
(c) ________________________________________________________________

________________________________________________________________
 (2 x 1 m = 2 marks)

5.
Identify TWO disadvantages of genetic engineering of plants.

(a)
________________________________________________________________

________________________________________________________________
(b) ________________________________________________________________

________________________________________________________________
(c) ________________________________________________________________

________________________________________________________________
(2 x 1 m = 2 marks)
6. 
What are the future issues for government in regulating GM foods.

(a)
________________________________________________________________

________________________________________________________________
________________________________________________________________

(d) ________________________________________________________________

________________________________________________________________
________________________________________________________________

(2 x 2 m = 4 marks)

7. 
Based on the text, explain TWO ways how GM foods could benefit mankind?
(a)
________________________________________________________________

________________________________________________________________

(b)     ________________________________________________________________

 _______________________________________________________________
(2 x 2 m = 4 marks)
8.
Based on your understanding of the text, what would happen if ‘golden’ rice is genetically engineered and planted in Malaysia.
 (a)
________________________________________________________________

________________________________________________________________
 (b)    ________________________________________________________________

________________________________________________________________
(2 x 2 m = 4 marks)

9.
Why do different governments around the world have different policies on GM foods? 
_____________________________________________________________________
_____________________________________________________________________
            _____________________________________________________________________
_____________________________________________________________________
 (2 marks)
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