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Dt. 19/6/1999

From
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To


The Director of Research


Directorate of Research,


K. A. U., Vellanikkara, Trichur

Sir


Sub: - AMPRS, Odakkali - Preparation of perspective plans KAU 2020 – reg.


Ref:- R6-69198/99 dt. 22/4/99


Referring to the above circular, I am submitting herewith the perspective plan for the station taking into account the present needs for research and development on aromatic and medicinal plants. The matter has been thoroughly discussed among all the scientists of the station and other staff.


We do have a vision and I request adequate support may be given to realise the vision.










Yours faithfully









Associate Professor and Head 

Encl. As above
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PERSPECTIVE PLAN 2020

Introduction


Herbs are staging a comeback and herbal ‘renaissance’ is happening all over the globe. The herbal products today symbolise safety in contrast to the synthetics that are regarded as unsafe to human and environment. Although herbs had been priced for their medicinal, flavouring and aromatic qualities for centuries, the synthetic products of the modern age surpassed their importance, for a while. However, the blind dependence on synthetics is over and people are returning to the naturals with 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. The annual production of medicinal and aromatic plant’s raw material is worth about Rs.200 crores. This is likely to touch US $5 trillion by 2050. 

Kerala Agricultural University 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, but were later diversified to cover all tropical aromatic and medicinal plants. Exploration, conservation and documentation of the existing economically important herbs species; utilisation of genetic variability for crop improvement, multiplication and supply of authentic and quality planting materials, standardisation of agro-technology for economic crop production and development of post harvest technology were initiated.

1. Specific objectives


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 as given below.

(a) Exploration, collection and evaluation of germplasm of aromatic and medicinal plants.

(b) Crop improvement in medicinal and aromatic plants.

(c) Standardisation of agro-techniques for selected aromatic and medicinal plants as pure and intercrop.

(d) Management of disease and pests of medicinal and aromatic plants

(e) Utilisation and marketing of medicinal and aromatic plants.

The research programmes of the station were re-oriented to cover the above thrust areas of research.

2. Critical Problems in the area for which institution is mandated

i) To provide research support to the development of lemongrass cultivation.

The specific mandate has been successfully achieved. The largest germplasm on lemongrass in the world was established at Odakkali and the station evolved the most popular variety on lemon grass viz. Sugandhi (OD19). The agro-technology for lemongrass cultivation has been developed and efficient post harvest processing, handling and storage were developed. Now the centre is recognised internationally as the lead centre for lemongrass research.

     ii)   To act as the Lead Centre for aromatic and medicinal plants research 

Lemongrass Research Station was renamed as Aromatic and Medicinal Plants Research Station in 1982 diversifying the mandate crop from lemongrass to all other essential oil and medicinal plants. Introduction of other essential oil crops like palmarosa, citronella, eucalyptus, patchouli, sweet baisl, closimum, etc and medicinal plants like Dioscorea floribunda, Solanum viarum, Rauvolfia serpentina, Plumbago zeylanica, etc were successfully undertaken. Improved varieties like ODP-1 and 2 in palmarosa, ODV-3 in vetiver, ODC-130 in cinnamon were developed. An herbal garden constituting more than 300 species was established. 

The station is involved in the development of Agrotechnology for various Medicinal and Aromatic Plants which hither to were 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 selected aromatic and medicinal plants were 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 selected essential oils were  studied in detail and procedures developed.

Quality evaluation procedures in line with international quality requirement have been laid out in selection of 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.

For the past 10 years significant achievements could be made in the area of research on medicinal and aromatic plants and the contributions have been recognised nationally. Now the station has the foundation to meet the emerging challenges of the new millennium. In the context of the emerging challenges, the mandate of the station has to be redefined. 

The mandate redefined


The existing mandate of the station is only partially achieved. Thrust should be given with renewed vigour to achieve the objectives in toto. In the emerging global scenario of natural resource management, the station should emerge out of the narrow field of concern to a broader perspective for meeting the emerging challenges. Accordingly, the mandate of the station should be revamped to tackle the research and development needs  in the fields of  bioprospecting, bioproduction, phytochemistry, botanicals development and technology management. In tune with the development of the station, from the humble beginning as Lemongrass Breeding Station (1951), to Lemongrass Research Station (1954) and then to Aromatic and Medicinal Plants Research Station (1982), the station should rise to the status of Centre for Advanced Research on Botanicals (CARB). 

The revised mandate on aromatic and medicinal plants research at the station is as follows.

a) Strengthening research on bioprospecting to include biodiversity conservation and management, establishment of gene bank, herbarium and museum and  biotechnology, 

b) Strengthening research on bio-production comprising eco-farming, seed technology, development physiology, development of agro-technology

c) Strengthening phytochemical research covering quality assurance, product development, botanicals development

d) Strengthening technology management comprising entrepreneurial  training, intellectual property rights protection (IPR), industrial liaison and information technology  

3.  Strategies proposed for fulfilling the mandate of 

       Centre for Advanced Research on Botanicals (CARB)

The burgeoning population, limited natural resources and expanding biotic and abiotic stresses to the environment of the state of Kerala have made it imperative to boost agricultural productivity continuously using environmentally sustainable technologies. Sustainable agriculture should involve the successful management of resources for agriculture to satisfy changing human needs while maintaining or enhancing the quality of the environment and conserving natural resources. Accordingly, the research and development 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 at the Centre for meeting the emerging challenges in the new millennium. 

Bio-prospecting Centre

Scope

It is high time that we initiate a concentrated attempt for bio-diversity prospecting (bio-prospecting) for meeting the challenges of health care systems and natural product based industries in the coming years.  Bio-prospecting integrates 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 bio-diversity rich India.  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 biosynthetic pathways to obtain higher yields of economically important metabolites.

Components

Bio-diversity Conservation: Bio-diversity is the vital factor for improving biological productivity. To ensure availability of raw materials of medicinal and aromatic plants in future, its intra-specific genetic resources must be conserved. For effective conservation, it is vital to identify the plants, outline their distribution and assess the scarcity or abundance. Steps should be taken to reintroduce the highly depleted species into those areas where they once grew wild. Priority for ex-situ conservation should be given to species whose habitat has been destroyed or cannot be safeguarded. Considerable traditional knowledge (both documented and undocumented) on use of these plants for human benefit is available but needs revitalization. Comprehensive data base is to be generated with all the pertinent data for judicial use and conservation, like scientific/vernacular/trade names, geographical distribution, status of availability, description of plant part used, method of collection, uses, major chemical constituents and biological activity, pharmacological/toxicological data, source of planting materials, demand/supply status etc. 

Gene Bank: Gene banks have to be created on medicinal and aromatic plants. These have to be put to in-depth characterization from conventional taxonomy to cellular and molecular levels. Future exploitation and utilization of genetic diversity of conserved resources mainly depends on the level of characterization and comprehensive understanding of genetics. 

Biotechnology: If information technology holds today’s fate, biotechnology will determine the future of the coming millennium. Our rich bio-diversity will provide the base for the revolution to take off. The thrust under biotechnology in medicinal and aromatic plants is to be given on genetic identity (molecular fingerprints), relatedness (molecular diversity), structure (genotype) and gene location (DNA sequence).  Techniques using “molecular markers” has direct utility right from identification, documentation to IPR protection and management of biological wealth.

Herbarium and museum:  The centre should act as a single point reference on medicinal and aromatic plants and natural products in the University. This is essential to display and preserve seeds, specimens, raw drugs etc in the herbarium and museum for research, demonstration and reference purpose. 

Infrastructure requirements

Biotechnology Laboratory

Phytotrons

Herbal garden and germplasm

Gene bank with cryo-preservation facilities

Herbarium and museum

Bio-production Centre

Scope

The ecological foundations essential for sustained advances in biological productivity and the atmosphere are experiencing gradual degradation or depletion. There is much to learn from the past in terms of the ecological and social sustainability of technologies. New developments have opened up new opportunities for developing technologies, which can lead to high productivity without any adverse effect on the natural resource base. Blending traditional and frontier technologies leads to the birth of eco-technologies with the combined strength of economics, ecology, equity, energy and employment. There is need to conserve traditional wisdom and practices which are often tending to become extinct. 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 these guidelines.  Each plant including its parts, which are being used in formulation or 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, etc should be integrated with social and cultural life. Domestication and cultivation form the most formidable challenge for the use of medicinal plants as many species are still gathered from the wild and continued exploitation can endanger the survival of the species.  


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 to be studied in detail and procedures standardised.

Components

Crop improvement: The conserved genetic variability of commercially potential medicinal and aromatic plants may be utilized for evolving better varieties for higher production of superior quality raw drugs. Conventional genetics and plant breeding methods are to be further supported by genomics research, which seeks to unravel the structure, function and evolution of whole genomes. Application of genomics in mediculture would make metabolic pathways for the synthesis of pharmaceuticals, industrial and agricultural chemicals more efficient in host plants. Mediculture genomics will provide plant genotypes for economic production of a spectrum of valuable compounds through cropping in the field or tissue culture in bio-reactors.

Eco-farming: Eco-technologies enable adoption of ISO 9000 and ISO 14000 standards of environmental management. Appropriate production technology with emphasis on organic and eco-friendly farming should be developed in term with Good Agricultural Practices (GAP). Emphasis on cultivation of medicinal and aromatic plants in homesteads, wastelands, avenues, public places, creation of groves, etc should be integrated with social and cultural life. Domestication and cultivation form the most formidable challenge for the use of medicinal plants as many species are still gathered from the wild and continued exploitation can endanger the survival of the species.

Seed technology and seed security: Today genetic engineering is capable of introducing genes for desirable traits transgressing species barriers. Significant progress has been made in developing transgenic plants with the desired characters. Terminator seed and Traitor seed technology have surfaced. This is obviously a means to make the farmer dependent on multinationals forever for seeds. It is a common phenomenon observed in practise that unexpected shoot up in market price of a plant raw material is always succeeded by a shortage and rise in market price of seeds for the succeeding crop. Unscrupulous trades take advantage of the situation, making the seeds beyond the reach of common farmers. For farmers, the right to seed is a fundamental right, not a concession. To overcome such difficulties, a system should be evolved to take care of such contingencies to help the real cultivators.

Development physiology: 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 biosynthetic pathways to obtain higher yields of economically important metabolites.

Soil and plant analytical laboratory: In depth analysis of  soil-plant relationship is an integral component of bioproduction. This supports the maximisation of aromatic and medicinal plants production on a sustainable basis in different agro-ecosystems. There is a felt need for providing soil and plant analytical support to the farmers of the locality. 

Infrastructure requirements

Bioproduction laboratory comprising soil and plant anallyses, seed technology and crop physiology units

Phytochemistry Centre

Scope

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 to be under taken in the phytochemical Laboratory.

Components

Product development:  Isolation of natural food colorants, fragrance and flavors hold an exciting industrial utilization of our bio-diversity.  The research will lead to identification of high yielding natural resources of aroma, flavour and dyes and development of economically viable and efficient process technologies. The traditional system of medicine requires detailed scientific input for modernizing products in tune with international demand. This calls for collaborative efforts with leading ayurvedic medicine manufacturers and allied industrial houses.

Quality assurance: Quality assurance is one area where much attention needs to be given in order to push our natural products to international market.  Quality control guidelines for 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 and phytochemical screening of raw materials and final products.  The most modern analytical tools should be used in line with ISO standards for strict quality control.

Infrastructure requirements

Strengthening of Regional Analytical Laboratory 

Generator House

Botanicals development Centre

Scope

Tremendous traditional knowledge on use of botanicals in every sphere of human activity is available in our culture. There is a renewed interest in the use of botanicals in agriculture. Crop resource and research infrastructure built up already at the station offer tremendous opportunity for development of botanicals. Biocide preparations from herbs, extraction and production of plant growth regulators and allelo-chemicals, etc are other areas of utilization of our indigenous knowledge and bio-diversity resources. The failures and non-sustainability of the chemical route to agriculture and health care provides an opportunity to re-evaluate our traditional knowledge systems on safe use of plant extracts for pest and disease management. Use of neem, other non-edible oils and extracts of many medicinal plants are well known.

Components

Biocides: Work on this line has already been initiated at this centre with the ICAR funded project on eco-friendly management of banana pseudostem weevil. Initial observations indicate the usefulness of various essential oils and plant extracts for pest management. This system is highly relevant for vegetable production in the state. 

Allelopathy:  The study of biodiversity and the ecosystem is likely to generate information on crop associations and interactions in nature. This could be effectively used in modeling crop associations for higher productivity.

Plant growth regulators: Exudates or extracts of aromatic and medicinal plants are reported to exhibit plant growth regulation. This line of work has now been initiated in this university. Our diverse plant wealth offers splendid scope for utilizing this virgin area of commercial importance.

Infrastructure requirements

Biocide laboratory

Insectary

Growth chambers

Technology Management Centre

Scope

In the coming millennium, nature, humanity and technology must work in harmony. 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 who are its end users.  The management system should ensure fair sharing of profits, build mutual trust and effective multidirectional flow of information.  This involves resource generation for research and development, patenting of technology and marketing of technologies developed. This is further enabled by the great information technology advancements allowing systematic assimilation and dissemination of relevant and timely information and dramatically improving the ability to access the universe of knowledge and communicating through low cost electronic networks.  

Components

Database and documentation: Considerable traditional knowledge (both documented and undocumented) on the use of these plants for human benefit is available but needs revitalisation. Comprehensive data base is to be generated with all the pertinent data for judicial use and conservation, like scientific/vernacular/trade names, geographical distribution, status of availability, description of plant part used, method of collection, uses, major chemical constituents and biological activity, pharmacological/toxicological data, source of planting materials, demand/supply status etc. A multi-disciplinary team should be built up at the national and regional levels involving plant taxonomists, agronomists, phytochemists, biotechnologists, pharmacologists, industrialists, practitioners and technology managers.  They should work out areas of collaboration with other Research and Development 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 laying out short term, medium term and long term policies in judicious management of our plant genetic resources. The team should be able to stop biopiracy and intellectual piracy and evolve a foolproof protection system for bio-diversity and indigenous knowledge systems. Database on the heritage of use of aromatic and medicinal plants for human welfare in the state is to be created and preserved.  

Intellectual Property Rights Regime: It is a reality that the economic future of any country lies in the number of patents it holds. In fact it is the number of patents and not the quality of patents that is going to add value to the market oriented research.   The decision of the World Intellectual Property Organization (WIPO) to explore the intellectual property needs, rights and expectations of holders of traditional knowledge, innovations and culture is an important step in widening the concept of intellectual property. In a unipolar world, patent literacy is going to decide the economic winners of tomorrow. Aromatic and medicinal plants resources of the state has great relevance to the emerging issues of IPR and the University has to rise up to the occasion. 

Training:  The centre should be able to develop entrepreneurship in the emerging areas like ecomanagement, aromatherapy, product development and utilization. The extension activities should tackle socioeconomic issues of the state concerning natural resource management.  

Infrastructure requirements

Information superhighway system

Training complex
Prioritisation   of objectives

Sl. No.
Objectives
Components
Phase I

(2000-2005)
Phase II

(2006-2010)
Phase III

(2011-2015)
Phase IV

(2016-2020)

1.
Strengthening research on bioprospecting to include biodiversity conservation and management, establishment of gene bank, herbarium and museum and  biotechnology
Bio-diversity Conservation

Genebank

Biotechnology

Herbarium

Museum
*

*

-

*

*
*

*

*

*

*
*

*

*

*

*
*

*

*

*

*

2.
Strengthening research on bio-production comprising eco-farming, seed technology, development physiology, development of agro-technology


Crop improvement

Ecofarming

Seed technology

Seed security

Crop physiology

Soil and Plant analysis Lab
*

*

-

*

*

*


*

*

*

*

*

*


*

*

*

*

*

*


*

*

*

*

*

*



3.
Strengthening phytochemical research covering quality assurance, product development 
Product development

Quality assurance
*

*
*

*
*

*
*

*

4.
Botanicals development
Biocides

Allelopathy

Plant growth regulators
*

-

-


*

-

*
*

*

*
*

*

*

5.
Strengthening technology management comprising entrepreneurial  training, intellectual property rights protection (IPR), industrial liaison and information technology 
Information Superhighway system

Intelluctual Property Rights Regime

Training
*

*

*
*

*

*
*

*

*
*

*

*

Physical targets and financial implications

Infrastructure
Estimated cost (Rs. Lakh)@

Bio-prospecting Centre
23

i. Biotechnology Laboratory
10

ii. Phytotrons
3

iii. Herbal garden and germplasm
2

iv. Gene bank with cryo-preservation facilities
5

v. Herbarium and museum
3




Bio-production Centre
27

i. soil and plant analyses lab
15

ii. seed technology lab
5

iii. crop physiology lab
7

Phytochemistry Centre
35

i. Strengthening of Regional Analytical Lab 
30

ii. Generator and House
5

Botanicals development Centre
18

i. Biocide laboratory
12

ii. Insectary
1

iii. Growth chambers
5

Technology Management Centre
23

i. Information superhighway system
11

ii. Training complex
12

@Based on 1999 costs.
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