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Introduction


 An herbal renaissance is happening all over the globe and people are returning to the naturals with the hope of safety and security. Over three-quarters of the world population relies mainly on plants and plant extracts for health care. More than 30% of the entire plant species, at one time or other, were used for medicinal purposes. Our forests are the largest repository of medicinal and aromatic plants and it is our bounden duty to preserve and use them for human benefit. The vast genetic resources combined with the infrastructure available in the country if properly used can put India on the top of the world countries in production and export of medicinal and aromatic plants and their products. 

The combined market worldwide for pharmaceuticals, agrochemicals and seed is over $200 billion annually. It is estimated that the returns from potential new drugs exceed $100 billion in value to society as a whole. By the beginning of the next century, the predicted global market for medicinal and aromatic plants will be around $20 billion. The world market for plant derived drugs may account for about Rs.2,00,000 crores. Presently, Indian contribution is less than Rs.2000 crores. Indian export of raw drugs has steadily grown at 26% to Rs.165 crores in 1994-’95 from Rs.130 crores in 1991-’92.   The annual production of medicinal and aromatic plant’s raw material is worth about Rs.200 crores. This is likely to touch US $1150 by the year 2000 and US $5 trillion by 2050.

Present Status

Kerala Agricultural University (KAU) is perhaps the first among the Universities in India to have established an exclusive research centre at Odakkali for aromatic and medicinal plants. Though initially research and development activities were concentrated on lemongrass, it was later diversified to cover all tropical aromatic and medicinal plants. The research efforts initiated by the University were recognised by the ICAR by granting All India Co-ordinated Research Project on Medicinal and Aromatic Plants for KAU which was established at KAU headquarters, Vellanikkara. Aromatic and medicinal plants have become an integral part of the curriculum in B. Sc. (Agri.) degree course and research projects are undertaken in both Masters and Doctoral degree levels.  Location specific research programmes are also undertaken at various other research stations of the university.


For the past 10 years, KAU has given much emphasis on the intensification of research on aromatic and medicinal plants foreseeing the worldwide importance of herbs and herbal products.  The KAU has rightly recognised the need for domestication of many of these wild plants to meet the growing demand of the industry.  Exploration, conservation and documentation of the existing economically important herb species; utilisation of the genetic variability for crop improvement, multiplication and supply of authentic and quality planting materials, standardisation of agrotechnology for economic crop production and development of post harvest technology were initiated.

 
In early nineties, the Directorate of Research with the help of scientists engaged in research and development activities on medicinal and aromatic plants in the university has laid down the thrust areas of research on these group of plants and the research programmes of the university were re-oriented accordingly.

 
The Aromatic and Medicinal Plants Research Station, Odakkali of KAU is recognised as the largest genetic biodiversity conservation centres in the world on lemongrass (Cymbopogon flexuosus) with 406 accessions.  These accessions have been described and catalogued.  OD 19 (Sugandhi) variety released by KAU is the most popular and nationally accepted lemongrass variety.  The accessions are being further evaluated for better yield and quality and several superior types are in the pipeline.  Chemotypical evaluation of these accessions has resulted in the identification of an alternative source of geraniol (60 –70%) accession (OD 455 – Cymbopogon parkeri) and the isolation of the richest natural source of geranyl acetate – a high grade perfumery compound, from the accession OD 468 (Cymbopogon gidarba).


Germplasm of palmarosa, vetiver, citronella, cinnamon, kacholam and Piper longum are also maintained at Odakkali and Vellanikkara centres.  ODP 1 (Amaravathi) and ODP2  (Haldwani) selections of palmarosa, ODV 3 (Nilambur) selection of vetiver, ODC 130 selection of cinnamon are better types isolated from the respective germplasm which are gaining acceptance among cultivators.  Viswam – a high yielding Piper longum variety is the first variety of medicinal plants released from KAU.


Aromatic crops like citronella, eucalyptus, patchouli, sweet basil, clocimum, etc and medicinal plants like Dioscorea floribunda, Solanum viarum, Rauvolfia serpentina, Plumbago zeylanica, etc have been evaluated and found to be potential crops suited to Kerala conditions.


Morphological characteristics of various Cymbopogon species have been studied and floral characters were described.  Various methods of crop improvement have been carried out for evolving better types having high oil yield and quality.  Selection, poly-cross breeding, hybridisation and mutation breeding have been tried in lemongrass and palmarosa.  Potential strains have been evolved and are in various stages of development.


The station is involved in the development of Agrotechnology for various Medicinal and Aromatic Plants, which were hither to grown wild. The domestication required development of cultivation technology without hampering the quality of the raw materials.  Optimum seed rate, viability of seeds, planting density, methods of planting, fertilizers and manuring practices, nutrient uptake and requirement, weed control measures, nursery techniques, harvesting stage and techniques, post-harvest handling requirement etc. of many aromatic and medicinal plants have been standardised.


The distillation and oil extraction technology of various aromatic plants involving design of equipment, duration of distillation, optimum steam requirement, pre-distillation treatment of materials, storage and handling of essential oils etc. have been studied in detail and procedures standardised.


Quality evaluation procedures in line with international quality requirement have been laid out in selected essential oil crops.  Identification of active principles in selected medicinal plants and standardisation of quality testing procedures are being undertaken in the Regional Analytical Laboratory.

Vision for 2020


The world population is likely to reach 11.5 billion by the year 2020.  Assessing the current status of health care system, inadequacies of synthetic drugs are likely to be more glaring in the coming years.  Increased emphasis on the usage of plant material as a source of food, medicine, fragrance and flavours, dyes, and items of daily use will be imminent.  Kerala Agricultural University will have to gear up to meet this impending demand.  The Research focus on medicinal and aromatic plants should be reoriented, infrastructure developed, short, medium and long term result oriented action plan chalked out and skilled man power developed for meeting this emerging challenges.  Aromatic and Medicinal Plants Research Station (AMPRS), Odakkali, should be equipped in the following lines in order to shoulder the research and development needs in this field.

1. Bioconservation


Biodiversity is the vital and major factor for improving biological productivity.  About 700 species of medicinal plants available in Western Ghats are extensively used in various Ayurvedic/Tribal medicines.  Considerable traditional knowledge (both documented and undocumented) on use of these plants for human benefit is available but needs revitalization.  In Kerala, many governmental (NBPGR, KFRI, TBGRI, etc.) and non-governmental (Kottackal, etc.) organizations are engaged in bioconservation.  KAU should concentrate on the bioconservation of those plants, which are likely to be cultivated for large scale production.  Inventory on all the plant species used for medicinal purpose in Kerala has to be prepared.  Comprehensive computer data base may include all the pertinent data for judicial use and conservational purposes, like scientific/vernacular/trade names; geographical distribution; demand/supply status, description of plant part used, method of collection, uses, major chemical constituents, biological activity, pharmacological and toxicological data, source of planting materials, etc.

2. Bioproduction


The conserved genetic variability of commercially potential medicinal and aromatic plants should be utilized for evolving better varieties for higher production of superior quality raw drugs.  Appropriate production technology with emphasis on organic and eco-friendly farming should be developed in tune with Good Agricultural Practices (GAP).  Safety limits of pesticide residues, heavy metals and microbial and radioactive contaminants for all plant materials used in herbal medicines should be laid down conforming to WHO guidelines.  Each plant including its parts, which are being used in formulation of herbal drugs, should be standardized using modern scientific tools.  Emphasis on cultivation of medicinal and aromatic plants in homesteads, wastelands, avenues, public places, creation of groves should be integrated with social and cultural life. Efficient and imaginative research on post harvest technology and product development should be undertaken to make cultivation of medicinal and aromatic plants stable and attractive.

3. Bioprospecting

It is high time that we initiate a concentrated attempt for biodiversity prospecting (bioprospecting) for meeting the challenges of health care systems and natural products based industries in the coming years.  Bioprospecting integrate the systematic research of new sources of economically valuable products.  This will help in the sustainable use of genetic resources and their conservation and helping the socio-economic development of the biodiversity rich Kerala.  This would help to create regulations on access to our genetic resources, to develop technologies for value addition to our genetic resources and create new sources for industrial utilization.  Plants, especially those related to traditional systems of medicine need to be screened for pharmaceuticals.  Biosynthetic pathways for the formation of secondary metabolites have to be studied.  The structure and functions of specific enzymes involved in the synthesis of secondary metabolites will have to be investigated.  The emerging information will be useful for the manipulation of the genetic control mechanisms of bio-synthetic pathways to obtain higher yields of economically important metabolites.

        Isolation of natural food colourants, fragrance and flavours hold an exciting industrial utilization of our biodiversity.  The research will lead to identification of high yielding natural resources of aroma flavour and dyes development of economically viable and efficient process technologies.

      Biocide preparations from herbs, extraction and production of plant growth regulators, and allelochemicals are other areas of utilisation of our indigenous knowledge and biodiversity resources.

      This potential area of development needs substantial input from biotechnology and phytochemistry and the infrastructure at the station are to be developed accordingly.

4.   Quality Assurance

      This is one area where much attention needs to be given in order to push our natural products to international market.  Quality control of raw materials with respect to their collection, storage, packaging etc. for maintaining international standards should be strictly laid down.  Quality control parameters (both physical and chemical) right from raw material stage, through processing stage, to final product stage have to be standardized.  This involves, modernization of processing procedures, photochemical screening of raw materials and final products.  The most modern analytical tools should be used in line with ISO standards for strict quality control.

5.   Technology Management

      Proper linkage between every ring of the production system is to be assured through effective technology management.  The fruits of research are to be linked with farmers who are the producers of raw material to the industry and the end users.  The management system should ensure fair sharing of profits, build material trust and effective multidirectional flow of information.  This involves resource generation for research and development, patenting of technology and marketing of technologies developed.

6.   Scientific man power

      A multi-disciplinary team should be built up at the station involving plant taxonomists, agronomists, phytochemists, biotechnologists, pharmacologists and technology managers.  They should work out areas of collaboration with other R & D institutions and industries for commercialization of technologies and resource sharing.  The team should ensure continuity of the Research and Development efforts by grooming future generations of multi-disciplinary teams.

7.   Infrastructure

      The Regional Analytical Laboratory at Odakkali should be further strengthened with necessary analytical equipment such as HPTLC, GC-MS, vacuum concentrators etc.  Biotechnology facilities should be established in a phased manner.  Facilities for conducting systematic plant genetic resources survey, establishment of germplasm, cataloguing and documentation biodiversity, creation of database etc are to be further strengthened.

      Aromatic & Medicinal Plants Research Station has a great vision.  The vision of being one of the leading natural product technology development centres of the country.  The vision is based on the self-confidence attained over decades of dedicated teamwork.
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Dt: 11-9-1997

From

        
The Associate Professor & Head

To

        
The  Director of Research,

 
Kerala Agricultural University


Vellanikkara PO, Trichur
Sir,


Sub: Vision 2020- submissin reg.


Ref: No. R5-66819/98(i)  dt. 14-8-1998

 As directed by the Associate Director, RARS, Pattambi, I am submitting herewith  a copy of the Vision 2020 – a perspective plan for the coming two decades, covering all aspects including technology, research support required, developmental activities to be carried out at AMPRS, Odakkali.

         Yours faithfully,

Associate Professor and Head

Encl : as above

CC to ADR, RARS, Pattambi
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