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 In efforts to promote food sustainability, the genetically-modified organisms (GMO) 
are introduced as one of the numerous methods to improve food sustainability globally. 

Besides, such technology also helps to increase the earnings of farmers as well as being 

space-efficient. Many people often question the benefits and the safety to consume 

genetically-modified products, worrying that it will harm their health. The cell mutation 

is the reason behind the criticism against GM technology. Penang has high density in 

terms of population scattered around the small Island itself - land scarcity has become a 
major issue. With the growing population, areas on the mainland have been allocated as 

agricultural land to fulfill the food demand of the people.  Statistics on agricultural land 

in Penang have been obtained to show the significance of food sustainability and how 
GM technology is able to help- without harming the environment. The GM technology 

is able to bring the nation to greater heights by developing the local economy. The 11th 

Malaysia Plan provides for the green growth as well as the betterment of the nation‟s 
ability to handle climate change, has unleashed the potential of GM technology in 

Malaysia.  
 

 

© 2015 AENSI Publisher All rights reserved. 

To Cite This Article: Rebecca Khoo Pei Shan, Muhammad Hafiz Othman. Genetically-Modified (GM) Technology for Food and Crops in 

the Malaysia. Aust. J. Basic & Appl. Sci., 9(32): 115-121, 2015 

 

INTRODUCTION 

 

 
 

Source: http://www.motherjones.com/blue-marble/2013/02/gmo-farming-crops-more-popular-than-ever-world-

charts 

 

Food sustainability has become a global 

concern. Genetically-modified technology (GM 

Tech) has become an alternative option to cope with 

the rising demand for food.  The GM technology is 

widely-used in many countries across the world. The 

diagram above shows 28 countries that use the GM 

technology widely, total up to more than 170 million 

hectares of land- to meet the demands and needs of 

the global population.  

Most widely grown GM crops contain new 

genes which are herbicide tolerant or insect resistant. 

Some of these crops are developed to have their 

nutritional value enhanced for food or feed use 

(Konig et al., 2004) – These translate into higher 

quality crops. Millions of hectares of land are being 

used globally to cultivate GMOs as well as to carry 

out the trial (Maghari and Ardekani, 2011). GMOs 

are created by inserting a gene from external source 

into unrelated and distinct species so as to encode for 

traits that protect against pests thus reducing a 

dependence on chemical insecticides - the use of 

recombinant DNA technology has the potential to 

allow the formation of an organism which is needed 

by and is beneficial to the human race (Langridge, 

2006; TED, 2015).  
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Enhanced performance of GM varieties and 

increased resistance to pests and diseases lead to 

higher agriculture yield. Besides that, GM crops 

improve stress tolerance which results in the ability 

to grow crops which are able to adapt well to climate 

change (Morris, 2011). The role of GMO in 

increasing yield and performance will benefit the 

world in terms of improving the global food 

sustainability; and reducing poverty among farmers 

by increasing their income through higher yield.  

 

Background Studies: 

The GM technology started with Stanley Cohen 

and Herbert Boyer who created the first genetically 

modified DNA organism when both scientists found 

that the development of genetic engineering is able to 

benefit the human race. Both scientists inserted genes 

from a toad into bacteria and they found out that 

humans can use such technology to produce valuable 

proteins which benefit human beings. This resulted 

in the development of the genetic engineering field 

and GM technology. GM technology is used in order 

to make food production sufficient to sustain every 

single human being on Earth and the ever-growing 

world population (GM Education, 2015).    

 

1. Problem Statement: 

In Malaysia, the biotechnology field has yet to 

be well-established. In the past and currently, the 

notable methods of planting within the country 

consist of urban agriculture, small-scale community 

agriculture, vertical planting, as well as hydroponics. 

Although these methods used are space-efficient in 

order to overcome the limitations of land scarcity, the 

results were not so convincing and capable of 

producing food within a shorter period of time. 

Hence, the Government should consider 

implementing and developing the biotechnology field 

in order to bring the agricultural sector within the 

country to greater heights. 

This paper aims to create awareness among the 

people, as well as to urge the Government to fund the 

biotechnology field; rather than just depend on the 

traditional, conventional ways. Given that the 

Government has just released the 11th Malaysia 

Plan- it is crucial to provide funding to the 

agricultural sector as the nation heads towards 

achieving the developed-country status par 

excellence.  

  

2. Literature Review: 

During early development, the biotechnology 

field initially aimed to only increase the yield of food 

production in a shorter period of time - to mitigate 

the hunger problem especially in those under-

developed countries. There was very minimal 

attention being paid to the quality of the products as 

to how it will benefit the consumers or whether it 

would harm the environment. In the era of 

globalization, people all over the world have become 

increasingly aware and concerned about the products 

they consume; and many environmentalists fervently 

champion the imperatives to protect and preserve the 

environment. Today, the stakeholders of the global 

society are now concerned about the efforts to 

eradicate poverty and curb terribly grievous 

malnutrition problems in impoverished nations. 

Malaysia is one of the countries that faces the 

challenge in the decrement of locally-produced food 

sufficiency levels which have been alarming (Razak 

et al., 2013). Hence, our government should look 

into this matter promptly. As of February 2014, the 

population within the country has hit 30 million (Chi, 

2014) and this clearly shows that food demand will 

be increasing. 

Case studies on crops, livestock as well as 

seafood are used as examples to show the importance 

of the GM technology as well as the GE technology 

all over the world. The agricultural landscape in 

Malaysia is being examined in order to foresee the 

viability of GM Technology in the country: how it 

impacts the economy as well the people, how should 

the Government respond to this challenge and 

allocate more funds to the agricultural sector.  

 

Cotton: 

According to Pray and Ma (2001), Bt crops are 

created by extracting the genes from Bacillus 

thuringiensis and inserting the gene into the Bt crop 

in order to put a stop the insect larvae life - leaving it 

with no chances of survival. These crops are created 

by inserting the gene from soil bacteria, Bacillus 

Thuringiensis - which brings no harm to human 

beings. With the production of Bt cotton, the farmers 

in China managed to save a lot of money due to the 

decrease in the usage of pesticides to curb the 

outbreak of pests locally (Pray and Ma, 2001).   

 

Golden Rice: 
Cases of blindness as well weak immune 

systems have been reported in poor countries 

especially in the African countries, as well as certain 

parts of Asia, due to the deficiency of Vitamin A in 

the daily diet (TED, 2015).  

Hence, “golden rice” is a prominent example 

developed by using genetically-modified technology 

which utilizes beta-carotene found in carrots 

(Langridge, 2006). By using this technology, the 

production of “golden rice” brings higher yields as 

well as better quality rice.  

Pamela Ronald, a plant geneticist, mentioned in 

her TED Talk- “The Case for Engineering Our 

Food”- that rice is also the staple food for more than 

half of the world‟s population. The genetic 

engineering for rice started in 1990s as a huge 

quantity of the potential harvest was lost to pest and 

diseases. Such a misfortune spurred farmers to start 

planting rice with the genetic basis for resistance to 

avoid making losses again in future harvests (TED, 

2015).  
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Rice is also the staple food for Malaysians. 

However, rice production in the country is unable to 

meet the local demand and the government has to 

incur high food import bills to do so. If GM 

technology can be applied in Malaysia, then the 

Government is able to save money and retain or even 

increase our foreign exchange earnings in the long 

run. 

Pamela Ronald also added that there were 70 

million rice farmers who face the challenge of paddy 

fields‟ flooding due to climate change; since the 

paddy plant cannot survive submersion in water for 

more than three days. The genetically modified rice 

known as IR64 with the “Sub 1” gene was developed 

using precision breeding, and this species is able to 

withstand two weeks of submersion in water unlike 

the original counterparts which could not withstand 

submersion in water for more than a period of three 

days (TED, 2015). 

 

Papayas: 

Back in the 1950s, there was a catastrophe when 

the papaya ringspot virus almost destroyed all the 

production of papayas in Hawaii. Having no 

alternative solutions, this then resulted in the creation 

of genetically-engineered papayas to control the 

disease, and up to this day, four-fifths of the papayas 

in Hawaii are all genetically modified to withstand 

the virus attack (TED, 2015). This reaction by the 

Hawaiian farmers is to protect and guard themselves 

against the papaya ringspot virus calamity occurring 

once again. All these genetically engineered papayas 

contain only a trace amount of the virus, unlike its 

customary traditionally or organically planted 

counterparts. (TED, 2015). 

 

GM Tech on livestock: 

Apart from crops, the GM technology can also 

be used to generate livestock for the country. One of 

the prominent cases that brought to the attention of 

the public is the “mad cow” disease that had started 

with a cow which died in England approximately 

three decades ago; causing millions of animals to be 

destroyed so as to prevent the disease from being 

contracted by human beings, leading to mortality 

(Meikle, 2012). Currently, there is still no cure for 

such a disease (Finucane, 2002). 

Another prominent example in the recent decade 

is the bird flu incidence. According to the National 

Chicken Council (NCC), the bird flu issue made 

headlines in the world especially in Asia for causing 

significant number of fatalities, should humans be in 

contact with the infected birds or their droppings; or 

in some cases, their blood.  The bird flu disease can 

also be contracted through open air - but this is 

atypical.  It was thus very devastating seeing millions 

of chickens destroyed in order to curb the avian 

influenza (NCC, 2012). 

If the world possess well-established skills and 

knowledge in the GM and GE technology, all these 

disasters can be avoided by altering the original gene 

of the animals and make them disease-resistant. 

 

GM Technology on Seafood: 

The global population is increasing which then 

leads to higher consumption. Not only vegetables 

and livestock are diminishing, the same goes for 

seafood. A prominent example is salmon, a greatly 

desired seafood both in Asia and Western countries. 

Thus this is where the farmed salmon comes in. 

According to Randall (2015), salmon farms are 

common in the Western countries and the production 

of the genetically-engineered salmon helps to 

increase the supply of salmon globally. With GM 

technology, the omega-3 in farmed salmon fish 

which helps to control the cholesterol level in human, 

can be increased. AquaBounty, a leading 

biotechnology company, created the genetically-

engineered AquaAdvantage salmon which is able to 

grow to full size in half the time needed by the 

normal salmon species, as it contains the growth 

hormone of another species – the Chinook.  

This land-based aquaculture is able to provide 

consumers with fresher salmon, since these salmon 

farms are located closer to consumers. The distance 

and time needed to travel to transport these salmon to 

the consumers will be shorter (Randall, 2015).  

This is in line with the call by „Save Our 

Seafood‟ (S.O.S.) to promote seafood sustainability 

and avoid extinction of certain species of seafood. 

 

Managerial Implications: 

Implications of GM Technology on Malaysia: 

Technology: 

In Malaysia, both science and the technology 

field are not well-developed. If the government was 

to allocate funds to run trials and thereafter, apply the 

use of GM technology in Malaysia – undoubtedly, 

the science and technology field will be greatly 

enhanced and further established. These government 

funds could be put into research and development in 

the field of biotechnology. This would enable 

Malaysia to achieve a developed nation status as 

envisaged by its Vision 2020, which is 5 years away. 

Our country cannot be lagging behind in the science 

and technology field if we want to be a developed 

and high-income nation. 

 

Environment: 

Apart from reducing malnutrition, the 

genetically-modified food and crops also help to 

protect the environment with the reduction in the 

usage of pesticides, herbicides and other chemicals. 

The decrease in the usage of chemicals on 

agricultural land and the practice of shifting 

cultivation can be reduced or even eliminated. Since 

lesser chemicals are used on the land,  there is a 

lesser or zero need to regenerate the soil capacity and 

replenish the degeneration and exhaustion of 

nutrients in the soil. Thus, farmers need not have to 
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keep the land crop-free or do frequent rotation 

planting of different species on the same piece of 

land which then avoids deforestation since the 

current piece of land can be used repetitively (Rasul 

and Thapa, 2003). There is no more need then to cut 

down more trees.  

 

Returns and productivity: 

With such technology, poverty among rice 

farmers can also be reduced as they are able to 

harvest more times in a year in comparison to the 

conventional methods of planting. This is due to the 

fact that GM technology allows rice farmers to gain 

better yield. Paddy plants which are pest-resistant 

yield better quality rice; thus lesser or no chemicals 

are needed. With this genetic-modifying technology, 

the usage of insecticide by farmers in Bangladesh has 

decreased drastically to almost zero-usage. This is 

thus evident that the genetic-modifying technology is 

beneficial to the farmers as it leads to savings for the 

farmers as the use of pesticides and insecticides can 

be reduced. Hopefully one day, the usage of these 

chemicals can be halted totally. 

With the application of GM technology and 

mechanisation in Malaysia, farmers are able to get 

higher returns since they can save more money and 

cut down their costs.  

Up to this day, there is no proof that GM 

products or food actually harm people‟s health. 

Instead the nutritional value of food such as the 

golden rice, is able to enhance the health of 

consumers. This is also the case with the farmed 

salmon which contains a higher level of Omega-3. 

 

Economy: 

With the application of GM Technology in 

Malaysia, it is indeed certain that the agricultural 

sector is able to generate more revenue and increase 

its contribution towards the development of the 

country. The genetically-modified food and crops are 

pest-resistant as well as herbicide-resistant- 

therefore, lesser use of pesticides and herbicides are 

required-which then leads to savings for the farmers. 

Farmers can use this savings to cultivate better 

quality crops instead of having to use the money for 

pesticides. As more often than not, the use of 

chemicals such as pesticides and herbicides cost 

farmers a large proportion of the money from the 

profits they make.  

Though Malaysia has evolved and transformed 

into a manufacturing-based country from being 

agriculturally-based, the agricultural sector still 

remains as one of the major sectors within the 

country. Many villagers or those living in the rural 

area are still depending on agriculture to make a 

living. Only when we improve the economy, would 

we achieve the status of becoming a high-income 

nation.  

Labour- Farm Management: 

Due to industrialisation, many young people 

from the rural areas have opted to move to the cities 

for better careers. This had caused labour shortage in 

the rural areas (Gomez and Saravananmuttu, 2013). 

However, if genetically-modified seeds are used in 

planting, the labour force could be reduced as the 

crops are pest-resistant. Hence, less care is needed so 

long as there is no new disease or viruses that attack 

the crops. Generally, the crops are able to be grown 

within a shorter period of time with higher yields.  

One can justify this by comparing and contrasting the 

time spent by farmers in a GM field which is 

definitely shorter than the time spent in a non-GM 

field ceteris paribus (Gardner, Nehring, and Nelson, 

2009). Definitely, farmers‟ income can be increased 

given that labour force required can be reduced with 

the application of the GM technology being 

introduced and implemented in Malaysia. 

 

In the Malaysian Context: Role of the Government 

and Authorities: 

The Federal Government of Malaysia has made 

the agricultural sector as one of the most important 

sectors that contributes to the national economy; and 

it is still being prioritized even though Malaysia had 

switched and moved its focus to the manufacturing 

sector. The government should be aware that the 

production of food within the country itself is 

insufficient for the needs of the local people since 

Malaysia still needs to import substantial amount of 

food from other countries; such as rice from 

Thailand. RM34.5 billion is spent on food imports by 

the government in order to have a sufficient food 

supply within the country (Razali, 2014).This will 

negatively impact the country‟s trade balance due to 

outflow of currency; and also it is not good for us to 

be dependent on other countries for food supply.  

In order to investigate the effects of GMO on the 

local economy and the agricultural landscape within 

Malaysia, it is important to gauge the suitability of 

such technology here. Apart from that, the authorities 

should also solve the problems faced by the farmers. 

In Malaysia, the conversion of the forests land into 

plantations has caused severe harm to the 

environment.  

 

Weather in Malaysia: 

Malaysia, a tropical country, has weather which 

is suitable for planting most of the crops all-year-

round. In Malaysia, various types of fruits and 

vegetables can be planted locally, which can enrich 

the fields;  such as papayas, bananas, corns, egg 

plants as well as the staple food for all Malaysians – 

rice. Apart from that, the weather in Malaysia is very 

suitable to plant bananas all year-long. The following 

discusses the possibility of inventing edible vaccines 

in bananas or other possible alternatives. 

 

The Agricultural Land in Malaysia- nation wide: 
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The area of land used to plant the paddy plants 

in Malaysia is 674.8 hectares as at year 2009 which 

is considerably a big area of land according to the 

Agricultural Department of Malaysia (Ministry of 

Rural and Regional Development, 2013). 

However, the rice production in Malaysia is yet 

not sufficient to sustain the demand of the people in 

the country. Therefore, the government should start 

running trials of cultivating genetically-modified 

crops especially rice to sustain the needs of the 

people so that the country need not have to import 

rice from Thailand. With such GE technology, higher 

yielding and better quality paddy crops will be able 

to be grown in a shorter period of time,  given that 

the crops are stronger. 

 

Agriculture in Penang: 

 

 
Source: http://penanginstitute.org/v3/files/quarterly_penang_statistics/2014/PQS-Q42014.pdf 

 

According to the information provided by the 

Agricultural Department for the state of Penang, 

paddy plants make up 12782 hectares of land, and 

vegetables as much as 5580 hectares of land (Penang 

Institute, 2015).  

Therefore, the state government may consider 

running the trial of cultivating crops in the state by 

using the GE technology since Penang faces a  land 

scarcity problem. Penang is just a small state with 

high density in terms of population. Hence, the 

agricultural land in Penang must be put into good, 

optimum use. 

The state government need not have to cut down 

more trees in order to pave way for cultivation of 

these GM crops; but it can actually use the current 

paddy land to cultivate the GM paddy plants to 

produce rice. This will also enable the state to 

contribute to the rice production for the country, not 

just Penang. 

 

Future of the GM Field: 

The Controversy of GM Food: 

Back in the 1990s, Charles Arntzen had the idea 

to develop edible vaccines in bananas. Arntzen was 

being inspired with this idea when he came across a 

mother who tried to use a banana to comfort her 

crying baby (Langridge, 2006).  

If edible vaccines can be produced in bananas, 

children in poor countries too have the opportunity to 

consume the vaccines- since bananas are reasonably 

cheap as compared to vaccinations. (Langridge, 

2006). Bananas can be planted in most countries- 

especially in tropical countries like Malaysia. This 

widens the spread of the edible vaccines to children 

worldwide without get any jabs.  

According to Langridge (2006), the immediate 

concern is that banana itself contains very little 

amount of protein which is needed to produce the 

vaccine. Currently, edible vaccine has yet to be 

developed, as scientists are still figuring out the 

method to induce higher production of protein in 

bananas. This is to ensure that the dose of vaccines in 

the bananas consumed by the baby, will solely 

suffice its needs, instead of having to take injections.  

However, there are some who question the 

viability of it. Some people are concerned with the 

consequences of babies consuming more bananas 

than they should. Some have been against this 

initiative of edible vaccines for babies and children, 

as bananas usually deteriorate quickly upon ripening, 

and are able to last only a few days. Hence, scientists 

should persist in the research of developing edible 

vaccines so that „vaccination‟ through ingestion, can 

reach every single child all over the world.  

Besides the concerns that arise with matters 

pertaining to edible vaccine, aspartame, a 

genetically-engineered sugar substitute is also said to 

be cancer-causing substance (Natural Revolution, 

2015).  According to Natural Revolution (2015), a 

test was conducted and it was shown that rats which 

were fed with genetically-modified potatoes exhibit 

cell mutation. This test has alarmed the public that 

most of the GM food, if not all, might also cause 

such harm to consumers. This controversy continues 

http://penanginstitute.org/v3/files/quarterly_penang_statistics/2014/PQS-Q42014.pdf
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with regard to the risk and benefit of using GM 

technology. However, this test is just one which is 

different from all other researches and experiments 

conducted which has proven that the GM technology 

is indeed safe; and benefits the consumers. 

 

What should be done?: 

11
th

 Malaysia Plan: The Direction Malaysia 

Heading to: 

With just a mere five years from now before 

year 2020, there is no time to waste. Since the 

Federal Government is concerned about green 

growth and sustainability, GM Technology is 

undoubtedly a good choice for it.(Eleventh Malaysia 

Plan, 2014). The focus areas are stated as follows in 

the 11
th

 Malaysia Plan:  

 Enhance the environment that makes green 

growth ecologically viable 

 Embrace and practise the sustainable intake 

demand and production concept 

 Preserve the natural treasures for the next 

generation 

 Strengthen the nation‟s ability towards handling 

weather change and natural catastrophe 

Since it has been stated in the 11
th

 Malaysia Plan 

which will be implemented and executed for the 

development of the country in the next five years, an 

opportunity to test the GM technology should be 

provided. This will ensure that  improvisations in 

science and technology continue while Malaysia is 

on its way to achieve the envisaged Vision 2020. 

Besides that, government provides great support for 

green growth in its plan in order to balance and 

protect the ecosystem in Malaysia. Green growth 

also helps to ensure the mitigation of natural 

disasters such as the flood tragedy that struck the 

East Coast of Malaysia at the end of 2014.  

 

5. Concluding Remarks: 

To sum up, the GM technology in Malaysia will 

provide better opportunities in green growth 

development which will help to conserve our 

environment.   

Since the GM products are able to solve social 

problems as well as improving the economy, the 

genetic engineering field should be given full support 

by the government.  

The relevant authorities, both at the Federal and 

State level have to endeavor to establish the 

biotechnology field in relation to the agricultural land 

within the country; and how transformation should 

be made from conventional planting to genetically-

engineered planting.  

The Government should also start considering 

the proportion of agricultural land to be allocated for 

genetically-modified plants throughout Malaysia to 

save our economy given that the value of the 

Malaysian Ringgit (MYR) has been decreasing 

tremendously lately.   
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