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5.  BIOTECHNOLOGY

Introduction

The ecological environment of Jammu and Kashmir is fragile and therefore not conducive for large-scale industrial development in the conventional sense. The agriculture sector, on the other hand, continues to be important sector in the state economy as large sections of the population depend on it for employment as well as consumption. However, agriculture is still a subsistence sector, with the state purchasing large quantities from outside sources to meet its requirement for food grains. Decline in the availability of arable land to the agricultural population per capita, decreasing from 0.30 hectare in 1961 to less than 0.13 hectare now due to increased urbanization and population limits constraints on the production. Use of large-scale capital-intensive technologies also loses much relevance due to little area expansion possibilities. At the same time, highly intensive agricultural practices are feared to produce adverse environmental consequences. Biotechnology offers a wide range of technologies and products that can enhance both productivity as well as the quality of agricultural produce in a more eco-friendly manner. With better understanding of the biological processes and ability to manipulate genes of living organisms, it has been possible to modify products or improve them for the benefit of the humankind.

In this scenario, to raise the yield of food crops to keep up with the ever-increasing population, to shift agriculture from high-input low-productivity to sustainable agriculture, to reduce environmental pollution due to intensive farming, biotechnology has far-reaching benefits.

Rationale

Although the state is rich in natural resources such as fruits, medicinal and aromatic plants, forest produce, ornamental plants, livestock, etc., the richness and diversity of the region has not been tapped fully. The development, maintenance, productivity and exploitation of this diversity is an urgent need of the region. On the other hand, unabated and unscientific methods of extraction of this diversity have disturbed the eco system of the region. The application of biotechnological innovations like tissue culture for crop improvement; use of bio fertilizers as an answer to small farmers in cutting down their cost of fertilizer use and shift in international demand from fruits and cereals grown by using chemical fertilizers to those grown by using bio fertilizers; as a remedial measure to restore the eco system and make this bio diversity productive and exploitable for economic gains of the region could prove a boon for the state.

Challenges and Opportunities 

Challenges

The state of Jammu and Kashmir is divided into three geo-climatic zones, viz., subtropical, temperate and cold arid zone. Each zone has its specific needs. Most of the research in biotechnology has taken place in the temperate zones of the country. Technical innovations can’t simply be borrowed from other states. There is a need to develop indigenous technology for productivity enhancement and developing new varieties of crops, keeping in mind the local conditions and demands.

The only source of funding available for research in biotechnology is government funding. There is a need for more private companies to come forward and invest in R & D in the state.

Another important challenge for the development of biotechnology is the linkages between the research institutes and the cultivator. This gap becomes a hurdle in the commercialization of biotechnological research.  

Opportunities

The climate of the state is ideally suited for research and development in the field of biotechnology. Some infrastructure is already available for carrying out R&D, e.g., the Agriculture University of Jammu and Kashmir, Regional Research Laboratory, Jammu and the Field Research Laboratory, Leh.

Biotechnology is a knowledge-based approach, which offers unique solutions to the problems. Trained manpower is required for the development of the biotechnology industry. The state has sufficiently large manpower in this area. The Agriculture University of Jammu and Kashmir has a separate division for biotechnology. In addition to M.Phil and Ph.D scholars, a fairly good number of post-graduates pass out each year.

The state has a huge reserve of resources like minor forest produce, ornamental plants, and medicinal and aromatic plants. More than 50 per cent plant species used in British pharmacopocia are reported to grow in Jammu and Kashmir. 

Recommendations
Given the increasing tendency of farm labour moving to non-farm activities, the development of biotechnology to improve farm productivity and boost employment in the state gains more relevance.  

The following are potential areas where bio-technological approaches can play a significant role: 

· Since bio-technology has a vital role in plant propagation, improvement and protection, any initiative in this area will reduce the dependence on time consuming conventaional  breeding  and plant protection methods. Adoption of new techniques may not be possible at present due to lack of sophisticated infrastructure required. State government should take certain initiatives to build the infrastructure for biotechnology research. 

· The climate of the state is ideally suited for horticulture and vegetable cultivation.  But the output is far less than neighbouring states. The government should encourage private research initiatives in hybridization, micro-propagation, tissue culture and other biotechnological applications in horticulture to introduce plants which have a short gestation period. 

· The  demand of medicinal plants has seen a significant growth all over the world because of popularity of alternative systems of medicine. Both the Regional Research Laboratory, Jammu and Field Research Laboratory, Leh have done some commendable work on medicinal plants. In view of the exponential growth in demand for medicinal plants, private capital and enterprise need to be attracted in this sector. The state government needs to formulate a special package to attract investment in the sector. The financial incentive in such a package should be related to the employment potential of the units.
· Jammu and Kashmir provides a favourable climate for cattle breeding. In other parts of the country one has to create an artificial climate for cattle breeding and the success rate is low.  The state government should emphasize the use of biotechnology to introduce new and improved breeds. 

· Another important area for the use of biotechnology is seed production. Ladakh region of the state provides excellent soil and climate for the seed production.  The state government should encourage experiments in this area. 

· To encourage investments, the government can develop a Biotechnology Park where it can provide basic infrastructure along with various incentives to the private investors.

· Unavailability of fodder, in winters, is one of the major problems in Ladakh and Kashmir regions. Through biotechnological methods, low-cost, high-nutrition fodder can be developed. Agriculture University, Kashmir has done some research in this area, which needs to be commercialized. Further, the possibility of availing fruits of research carried out by various Europe-based institutes on high-yielding, nutritious fodder should be explored.  

There is a need for concerted effort to promote the use of biotechnology in the state. The state government’s role should be to underwrite investments by the private sector and provide infrastructure. The research institute/ academia should develop technology, transfer it to the users, train and advice them. The private /commercial sector should implement the technology developed on a large scale thereby creating jobs.
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