WILL GENETICALLY MODIFIED CROPS SOLVE HUNGER?
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Will GM technology feed the world or increase food supply as the Ag-biotech industry claims? There is little evidence today to suggest that this might be the case. Although the technology has the potential to create crops that could be more relevant to the needs of the small farmers and the poor, it is not doing so at present. The main crops on offer are soya, cotton, corn and canola and the two predominant traits are herbicide tolerance and insect resistance. Soya is principally meant for animal feed and the corn is yellow corn that is used for animal feed and for making a sugar substitute, fructose syrup. GM research is not targeted at the white maize, which is a staple food in Africa and which is very susceptible to disease. To reduce hunger and poverty, GM technology would need to address food crops like millets and pulses and traits like drought tolerance and better nutrient uptake.

Countries like India that have food security concerns and have small and marginal farmers practicing an integrated type of agriculture have specific problems for which they seek solutions. GM technology has been developed for the large land holding, mechanized agriculture of industrialized countries. There is little available in the GM arsenal today that is geared to increase food production. India could use a toxin free variety of the khesari dal (Lathyrus sativus)  grown on marginal lands and consumed by the very poor. Consumption over time leads to a form of paralysis because of the poison but sometimes it’s the only food available. India could use salt tolerant and drought tolerant crop varieties that could grow on degraded lands or in arid areas where nothing much grows at present. This would help food production and bring money and food to marginal farmers living in difficult areas. 

Instead of crop varieties aimed at alleviating hunger, GM technology at present offers just four major crops - soybean, corn (yellow corn used for animal feed and industrial use, not white corn used for food), cotton and canola. The most prevalent characteristic for which the crops are bred is herbicide tolerance followed by insect resistance, as with Bt cotton. There are no crop varieties, which have enhanced nutrition, high protein cereals for example, which would be needed in India and developing countries. 

Let us take the two crops in question in India, Bt cotton and GM mustard. The economics of Bt cotton is unfavourable since the seed costs about four times as much as the other successful varieties in the field (Rs. 1600, compared to Rs. 400). With the first Bt crop, the evidence is clear that pesticide savings do not make up the difference in seed price for the farmer. Small land holdings become even more uneconomic if farmers have to divert 20 per cent of their land as an insect refuge, as recommended by the GEAC. If there is no refuge, the insects will quickly develop resistance and the Bt cotton will fail. A fundamental problem with cotton is the crashing prices. Maharashtra, an important cotton area, has a monopoly pricing system because cotton prices have been plummeting these past few years, the situation exacerbated by the government’s ad hoc decision to import cotton, causing cotton prices to crash further. So what real life problem facing farmers will Bt cotton solve?

GM mustard is a variety using an unstable gene construct with possible undesirable effects, to make hybrid mustard varieties. In India we have good non-GM alternatives for hybrid production so the MNC variety is of little use. Being a food crop, GM mustard will have to be examined very carefully. Even if there were to be benefits, they have to be weighed against the risks posed to human health and the environment. Sarson ka saag is a popular vegetable, mustard oil widely used in cooking is extracted by manual crushing which can leave organic (and genetic) matter in the oil and mustard oil cake is used as animal feed. Apart from this, mustard is a cross-pollinating crop and pollen with their foreign genes is bound to reach non-GM mustard and wild relatives. We do not know what impact this will have.

The most worrisome aspect about deciding whether GM crops are good or bad is the complete lack of information about how decisions are being made. Both GM crops belong to MNCs and given their track record, there is apprehension that influence is being ‘bought’ in scientific and regulatory agencies for favorable verdicts. The GEAC is a secretive insider club taking ad hoc decisions, resolutely refusing to acknowledge the public’s right to know. In such a climate, GM crops cannot be good for India. 

Roundup Ready ( Herbicide Tolerant) Maize should not come to India

Monsanto has begun the process for introducing another genetically modified crop into India, its proprietary maize variety called Roundup Ready corn. The government’s Review Committee on Genetic Manipulation (RCGM) has given permission for Monsanto to bring in breeding material and start its work. 

Roundup Ready corn is a herbicide tolerant maize variety which offers no advantages to the Indian farmer with respect to yield, no protection against disease, no ability to tolerate saline soils, no drought tolerance and no improvement in the quality of the grain, to mention a few of the reasons why new varieties are introduced. Monsanto’s herbicide tolerant maize is a variety which contains genes that will allow it to tolerate the poisons contained in the herbicide Roundup, which when sprayed, will kill all the other plants, which become weeds in the field. So after spraying Roundup in the field, the Roundup Ready variety will be the only vegetation left standing, everything else will die. 

Roundup is an herbicide (a chemical used to kill weeds) which also belongs to Monsanto which until very recently held the patent on it. This means that the farmer has to buy the package, the Roundup Ready variety and its matched herbicide, Roundup, since one is dependent on the other. Herbicide tolerance is a clever strategy developed for the company, not the farmer. It allows Monsanto to make a double killing, first on the seed and then on the herbicide. Monsanto has succeeded in promoting its herbicide tolerant crops to the extent that globally, herbicide tolerance is the single most prevalent trait in the cultivation of GM crops, the other being insect resistance, that is Bt. In 2002, of the total acreage of GM crops, over 80 per cent was devoted to herbicide tolerant crops and the remaining to Bt crops. 

Herbicide tolerance was developed as a trait in crops to address the problems of agriculture in industrial countries where landholdings run into a few thousand acres and where practically no labour is available for farm operations. With just two to five per cent of the population in farming, agriculture is largely mechanized. Weed control therefore cannot be done by hand. The preferred way of controlling weeds in these countries is by aerial spraying which is a wasteful and ecologically destructive method. 

In developing countries, agricultural holdings are small and densely packed. Fields growing different crops neighbor one another and agricultural fields are set within or border natural ecosystems with natural biodiversity. So, if fields of other crops and even borders of natural vegetation or the forest edge flanked a field growing Monsanto’s Roundup Ready maize, then spraying the Roundup herbicide would affect the neighboring crops and natural vegetation (which do not have Monsanto’s Roundup resistant gene) and kill them. Surely this leap in GM technology cannot be considered desirable either from the point of view of farmers or the biodiversity.

Herbicide tolerance as a trait should actually not be allowed in India or other developing countries for important economic and health reasons. In these countries weeding is a source of many benefits to the rural community. A weed is only a plant that is growing at the wrong place at that time. It is not a useless plant. Weeding provides wage labor to agricultural labor, which is usually the land-less farmer. In addition, women mostly do the weeding, providing them with a direct, and often only, income source. Using the Roundup Ready approach will kill this source of income. So in India, rather than the chemical route of herbicide tolerant plants and the double deal for the company with the proprietary herbicide, the socio-economic interest of the community lies in manual weeding.

Even more importantly, the rural household consumes all the plants that are collected as weeds. Many of these are leafy greens like amaranth (the same plant which is contributing the protein gene for the efforts to make a protein rich GM potato), a rich source of vitamins and minerals. This highly nutritious source of food is available for free and goes into the cooking pot of poor rural families, one of the reasons why rural nutrition is far better than urban nutrition. What the family does not consume serves as fodder for the livestock maintained by the family as an additional source of income.

The last thing that rural India needs is Monsanto’s herbicide tolerant maize or any other herbicide tolerant crop for that matter. If GM technology is to be used in India, it should be directed at the real needs of Indian farmers, it will have to be proven safe for human and animal health and for the environment. There are many question marks at the level of the science and the policy. 

Safe and meaningful GM technology may one day play a role in alleviating hunger but other factors will remain overwhelmingly important. A dispassionate appraisal of existing varieties in the field will indicate that almost all crop varieties that are important for food security are still emerging from conventional breeding. Comparing investments in the two technologies, it is clear that conventional breeding has been more effective and productive and has offered greater number of varieties of both food and cash crop compared to GM technology. If the same amount of money and resources that have been invested in GM technology were to be invested in conventional breeding and in crops and traits of importance to developing countries, then it is very likely that we would see problems in agriculture being solved more readily and more quickly. 

It needs to be kept in mind that genetic improvement either through the transgenic or the conventional route will not result in better crops unless there are accompanying skills in farm management and optimal management of resources, which are often scarce in developing countries. This over expectation from any one agent of change, genetic, biological or chemical, is unlikely to solve agricultural problems and could end up being a recipe for disaster.

Apart from that, hunger is a complex issue. It is not just about food production, it is also about international trade policies, access to water, soil quality, the size of land holdings, the nature and extent of agricultural subsidies, the availability of easy credit, the availability of good quality agricultural inputs and so on. The multiple, interwoven factors resulting in rural food insecurity are shown in a diagram below (Figure 1)
Figure 1: Factors associated with Food Insecurity in Rural India 











Source: Food Insecurity Atlas of Rural India, MS Swaminathan Research Foundation and World Food Program, Chennai, 2001, .5.
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