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In response to the growing population, food production must be continuously increased to meet the 

world demand. Unfortunately this must be achieved in a situation where agricultural land is 

continuously decreasing. Moreover, the effect of global climate change exacerbates the situation 

because we have to grow crops in harsher environments such as less water, increased temperature, 

and increased soil toxicity. To help alleviate this problem we need breakthrough technology to 

develop new plants which are better adapted to such harsh environments. One of the potential 

approaches to help improve crops is through genetic engineering or transgenic approaches. 

The main advantage of transgenic approaches compared to conventional plant breeding is that the 

transfer of genetic material is not limited by a sexual barrier. With this technique we can transfer 

useful genes between different species, or even between different organisms. Using transgenic 

technology scientists have successfully developed new strains of crops which are more tolerant to 

environmental stresses such as drought, salinity and soil toxicity. For example, scientists have been 

able to develop a rice plant which is more tolerant to saline soil by introducing a tolerant gene from 

moss. 

While the food supply will become a major problem in this changing climate, the nutritional value of 

the foods is also crucial. Lack of nutrition in the daily intake can cause a hidden hunger for billion 

people particularly in developing countries.  By using genetic modification techniques we can use 

bio-fortification to improve food nutrition. The most popular example of bio-fortification through 

genetic engineering is the development of golden rice which contains high beta carotene (pro 

vitamin A) in the grain. This breakthrough technology has the potential to combat vitamin A 

deficiency which is wide-spread in developing countries. 

As genetic engineering is a new technique which requires high capital and resources, the research in 

this area is mainly conducted in developed countries. What is the position of developing countries 

such as Indonesia? Even though there are some research institution in Indonesia which conduct 

transgenic research, none of the transgenic product resulted by those institutions has been released 

into the field. Moreover, even though the utilization of transgenic product is permitted in Indonesia, 

no transgenic crops are commercially planted. The only transgenic crop which had been 

commercially grown in Indonesia was transgenic cotton but it was suspended by the seed company. 

Considering the beneficial impact of transgenic technology to maintain the sustainability of food 

production and to improve food quality, utilization of this technology in Indonesia is very important.  

This presentation will give an overview about the genetic engineering approaches in addressing the 

problems in global food production with an emphasis on rice as a staple food in Indonesia. The 

current situation and the potential application of the transgenic technologies in Indonesia will be 

also discussed.  

 


