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Introduction

The Indigenous Technical Knowledge (ITK) is regarded as the
information gained over a period of time passed on from generation to
generation by the word of mouth. Wang (1988) defined ITK as “the sum
total knowledge and practices which are based on people’s accumulated
experiences in dealing with situations and problems in various aspects of
life and such knowledge and practices are special to a particular culture.”
Indigenous technical knowledge (ITK) refers to the unique, traditional,
local knowledge existing within and developed around the specific
conditions of women and men indigenous to a particular geographic area
(Grenier, 1998). ITK is stored in people's memories and activities, and is
expressed in the form of stories, songs, folklore, proverbs, dances, myths,
cultural values, beliefs, rituals, community laws, local language and
taxonomy, agricultural practices, equipment, materials, plant species and
animal breeds. ITK is shared and communicated orally, by specific
examples and through culture. An African proverb says "When an old
knowledgeable person dies, a whole library dies” indicating the
importance of ITKs.

Of late, the policy makers, the scientific community and the extension
workers started recognizing the value and importance of ITKs in
agriculture. The inherent nature of ITKs prevent from over-exploiting
natural resources, thus paving the way for sustainable agriculture.
Sustainable agriculture can be defined as “an exploitation of renewable
natural resources and conservation measures for long-term maintenance of
resources’.

! Principal Scientist, XSM Division, NAARM
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The basic characteristics of the ITKs provide for conservation and efficient
utilization of resources by being eco-friendly, less capital intensive, cost-
effective, and efficient byproduct and waste recycling and use. Most of the
ITKs are location — specific, using locally available materials and are
products of informal research. ITKs are found to be socially desirable,
economically affordable, sustainable, and involves minimum risk to users
and widely believed to conserve resources. Thus, ITK provides basis for
problem solving strategies for local communities. In addition, the use of
ITK assures that the end user of specific development projects are
involved in developing technologies appropriate to their needs (Warren,
1991).

When the use of ITKSs in agriculture was studied, it was found that most of
them are in use in complex diverse and risk prone areas, practiced mostly
by small and marginal farmer in developing countries. These ITKs have
scientific parameters, and, the latest approach in the technology generation
of scientific agriculture include ITKs integration into the research process
by testing their scientific validity for providing comprehensive and
effective location-specific solutions in agriculture. Moreover, whenever
group action is planned to support developmental programmes, and to
generate favorable environment for quick information exchange and
technology transfer, interventions of farmers’ participation at the highest
levels is envisaged. The ITKs and the farmers’ local experience provide
for higher farmer participation in strengthening group action. It is also
noted that preserving ITKs is vital for the survival of the aboriginal
communities and farmers as they are ingrained or deep rooted in their
culture and traditions. Thus, it is regarded that recognition of ITKs bring
pride to the farming community, and, there is an urgent need to integrate
them into the Agricultural Knowledge and Information System (AKIS). In
the present context of the Intellectual Property Rights (IPR), it is necessary
to document the ITKs and direct the flow of benefits to the farming
community who are the rightful owners and architects of indigenous
knowledge.

Role of ITKSs in the traditional non-chemical agriculture

Successes in agricultural front with high production levels, especially in
food grains have indeed been achieved. But more energy in the form of
mineral fertilizers, chemical pesticides and farm machinery are required
every year to produce the same quantity of farm products
(Swaminathan,M.S. 1991). The yield plateau of crops in Punjab, Haryana,
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Western Uttar Pradesh and other states strongly indicate that there is a
disturbance in our natural resources management and the present practices
are not conducive to sustainable agriculture (Deb, 1994). Area covered by
soil degradation has increase by almost 800 lakh hectares. Soil degradation
has already consumed 57 per cent of the country’s area. Apart from soil
erosion, in-situ degradation like water logging, salination and nutrient
depletion is responsible for a loss of up to 26 per cent of the annual
agricultural output. Another major cause of concern, particularly in the
core Green Revolution belt, has been the decrease in genetic diversity of
major HYV crops, which has increased the potential danger for sudden
widespread loss of crops from unknown / uncontrollable diseases (Maji
and Bhattacharya, 1994).

Depletion of natural resource base due to deforestation, over grazing,
desertification, excessive agricultural intensification, over fishing and
agriculture on marginal lands leads to decline in agricultural production
potential leading to decrease in the sustaining / carrying capacity of
agriculture. Natural resources (soil, water, nutrients) have boundaries and
improved management is needed to reverse the degradation of this
resource base and develop agricultural production systems that sustain our
ecosystem. It is estimated that without conservation measures on the rain-
fed lands for soil erosion by wind or water, salination or alkalination,
depletion of plant nutrients and organic matter , deterioration of soil
structure and pollution total productivity loss will amount to 29%, and loss
of 544 million hectares of cropland all over the world (FAO, 1984a) Thus,
sustainable agriculture involving sustenance of our agricultural systems
should be the major emphasis for all technological innovations involving
land and water use so that there is no adverse effect on the biological
productivity of the resource base in the long run (Deb, 1994). Sustainable
agriculture is the sustainable exploitation of renewable natural resources
including annual and perennial cropping, agro-forestry and livestock as
well as the conservation measures needed for long term maintenance of
resources.

The intensive agriculture resulted in depletion of nutritional status of soils,
erosion of biodiversity, natural habitats, forests and water resources.
Indiscriminate use of chemical pesticides and fertilizers affected the agro-
ecosystems, caused pollution of soil and water resulting in human and
animal health hazards and contributed significantly to destabilize the
traditional systems of agriculture. When the farmers practiced integrated
crop management, integrated nutrient management and non-pesticidal
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management which are the major components of sustainable agriculture,
the cost of cultivation reduced by 6.7 percent, and net income increased by
57 percent in Pigeon pea; in Paddy due to adoption of sustainable
agriculture practices, the cost of cultivation reduced by 15.2 percent and
net income increased by 98 percent; in vegetables, the cost of cultivation
reduced by 27.5 percent and the net income increased by 36.3 percent
(CWS, 2003). The traditional practices especially regarding water
management, nutrient management and pest management have been
classical examples of non-exploitative and non- polluting methods of
natural resources leading to sustainable agriculture as presented below.

Water management

In Sri Lanka, as perhaps in other countries, methods for forecasting rain
and managing water are typical examples of knowledge that is passed
down orally from generation to generation (Herath T. N., 2001). The agro-
ecological dry zone of Sri Lanka is characterized by mean annual rainfall
of less than 1750 mm, with a pronounced dry season. To the farmers, it
has always been of vital importance to have methods for conserving water
and to possess knowledge about rain and the patterns, times and quantities
in which it falls. When farmers could forecast the amount of rainfall to
expect in the coming season, they could decide which crops and crop
varieties to plant. In the dry zone, there had been a system of tanks
constructed in a sort of cascade, with one tank below the next. The excess
water from one tank automatically flowed to the tank just below it. Only
water from seasonal rains was collected in these small tanks. At the level
just below each tank, land was prepared and always grown with paddy.
Vegetables and cash crops were also grown on this land. Since tanks were
constructed in a cascade, the areas fed by the tanks were also arranged in a
sort of cascade. Bunds and hedges separated the areas fed by the various
tanks. Normally there were several canals running parallel to each other
from the tank's water sluice. The first canal provided water for the first
section of land. The farmers who worked this first section were not
entitled to take water from the second and third canals. If they did so, they
were punished. The second canal went to the end of the second section of
the field and so on. Thus, each farmer was ensured of water. In fields fed
by tanks, paddy was normally grown in two seasons: the rainier one from
September to January, and the drier one from March to July. The
documented methods for conserving water include the selection of
drought-resistant seed varieties, and the careful timing of ploughing. The
normal system is to sow paddy after a second ploughing has made the field
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muddy. But, the farmers of Selveheragama, Thimbiriwewa and
Mawathawewa followed a remarkable technique by strewing paddy seeds
during the second ploughing that enabled them to make efficient use of
rainwater. By the time they needed to draw water from a tank, the paddy
plants had been thriving for 15 days or more.

Farmers engaged in cultivation activities had discovered several ways of
forecasting the amount of rain that would fall in the coming season. These
methods were based on observations of environmental factors such as
flora, fauna over the years. These predictions were useful for making
decisions about the crops or the varieties to be sown. It was observed that
if at the beginning of the season wood-apple trees (Feronia alephantum),
karamba (Carissa carandas), and meegon karapincha (Clausena indica)
bear more fruit than usual, there would be more rain than usual. Farmers
observed that if the wasps make their nests larger and the spiders make
their webs larger after the first two or three showers of the season, the year
would not bring sufficient rain. The same will be true if the crabs build
their hollows closer to the source of water (tank, lake, etc.). On the other
hand, if the crabs built their hollows on high ground farther away from
water reservoirs and wet places it is predicted that heavy rains would fall
during that year.

Many farmers in India traditionally adopted water harvesting measures
such as farm ponds, check dams, shallow wells dug in depressions to
collect rain water, diversion channels (khuls), brick lined tank, channels
constructed through hilly rivers (pynes), tank cascades, Bandhara, Khadin,
Nalla check, Pat system, Phad system, Chauka system and Haveli system
etc. The age old well-maintained water supply system of Sindhu Valley
civilization, Grand Anicut system in 2nd century A.D. by Chola kings,
huge tanks that were developed in Deccan during medieval times are
serving people even today for their needs of irrigation, drinking water and
aquaculture.

Soil conservation and Nutrient Management

Traditional farmers have found ways of improving soil structure, water
holding capacity, nutrient and water availability without the use of
artificial inputs. Their systems are sophisticated forms of ecological
agriculture fine-tuned to the specific environmental conditions.
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The farmers in Gundlupet taluk of Mysore district in Karnataka have been
using Khus (Vetiver grass) as vegetative barrier for soil conservation in
the dry lands and vulnerable areas where rills would have formed
otherwise and to protect waste-weirs and stabilize drop structures. When
the waste-weirs and drop structures are to be treated, clumps of Khus are
placed at appropriate locations. Even in plain fields farmers grew khus to
mark boundary lines. As a perennial fodder it was able to give 3-4 cuts at
45 day interval. Farmers of Tumkur district observed that growing Khus
prevented the occurrence of Striga - a root parasite Khus is planted across
the slope on small section bunds formed on sloped land or in plough
furrow in the plain land 2-3 slips per rill at 20-30 cms interval. The
inflorescence axles are avoided at planting by chopping the tops. Khus
established well when planted after first monsoon shower and, even
without irrigation hedges in about an year. Slips for further planting are
collected from 3 year old hedges (Subramanya, S.& Sastry, K.N.R., 1990).
On establishment, Vetiver completely stopped sheet erosion of soil,
slowed runoff, let water seep through the entire length of the hedge,
trapped silt behind grass barrier to form natural terrace over the years.
Vetiver exhibits wide adaptability, from over 2000 meters in Himalayas to
deserts of Rajasthan, swamps near Delhi and waste lands of Andhra
Pradesh. It costs less than 1/10™ of the engineered soil conservation
systems, and, unlike the other systems, with this system of contour
ploughing and planting between stabilized hedges, food crops can be
produced safely on 100% slopes (45°) and vast areas of unstable lands can
be brought under cultivation (Grimshaw, R.G., Vetiver Information
Network, World Bank).

Bio- pesticides for Pest Management

For generations, using neem leaves in storage bags as a means of
preventing damage by pests has been employed by farmers in India. It is
observed that farmers of West Bengal, Bihar, Andhra Pradesh and Tamil
Nadu used it to protect paddy, and those in Madhya Pradesh, Uttar
Pradesh, Haryana, Punjab and Maharashtra to protect wheat (Samanta,
R.K., Prasad, M.V., 1995).

The bins, baskets or cans used for storing the grains are generally made of
thatch bamboo, wood or thin sheets of aluminium. Grain is also stored in
large earthenware pots, and many of the farmers in the low- income group
make use of bamboo baskets, or gunnysacks (bags made of jute fibres).
The quantity of grains stored in a bag or basket generally varies from 50-
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100 kg. For every 50 kg of grains, about 200 grams of neem leaves,
together with a few of the more tender branches, are added. The amount of
leaves is increased with the quantity of grains. It has been reported that in
the first 2 to 3 months, the grains stored together with neem leaves are not
affected by pests of any kind. If the baskets are kept completely airtight,
the occurrence of pests in the grains is reduced virtually to nil. It is also
reported that after three months various pests are to be found in the
bamboo baskets and in gunnysacks where grains are stored. In all cases,
the occurrence of pests in grain storage baskets is reported to be negligible
due to the use of neem leaves. It has been suggested that when used in
appropriate quantities and kept in almost airtight storage bins, neem leaves
prevent damage to grains by pests. The neem leaves in the storage bins
should be replaced every six to eight weeks. This technique can also be
used for other types of grain elsewhere in the country and in other parts of
the world.

In the southern part of Satpura plateau, of Madhya Pradesh, seven most
effective indigenous practices for dealing with soybean insect pests are
identified (Singh, R.K., 2001).

* Dry mahua flowers (Madhuka india J.F. Emel.) are applied to the field at
the rate of 10-15 kg/hectare without any other mixture to control
Gaygwalan (Scalopendra spp) pest that causes economic losses to crop
amounting to 20 percent by sucking sap from both leaves and buds of
soyabean. The insect, after feeding on the flower, becomes unconscious
for 20-25 days, which is enough to save the crop.

 6-8 kg of freshly collected green neem leaves (Azardirachta indica) are
boiled in 10 liters of water until the liquid turns dark brown. After 10-12
hours, this is mixed with 80-100 liters of clean water and sprayed on the
fields for controlling the girdle beetle (Oberia brevis), Bihar hairy
caterpillar (Dicrisia oblique) and other pests in soya bean.

* 1.5 - 2 kg of dry tobacco leaves are placed in 5-6 litres of water and
boiled until the liquid is reduced to 1-1.5 liters and has turned dark black.
After 10-12 hours the solution is filtered and mixed with 80-90 liters of
fresh water to spray one hectare, early in the morning to control the larvae
of Heliothis armigera.

 Farmers collect 1000-1200 fresh leaves with buds from ipomea bushes.
The leaves are placed in 30-35 liters of water and boiled until the liquid
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turns milky white. Ipomea leaf extract is a bit difficult to process because
it is poisonous. The solution has to be sprayed within four days of its
preparation to control the larvae of Heliothis armigera, spotted bollworm
and armyworm. It was found that the ipomose and anthacin glucoside it
contains help in controlling pests.

» 100-150 grams of asafoetida is placed in one litre of fresh water and
boiled for 10-15 minutes. After 2-3 hours, this is mixed with 40-50 liters
of water and sprayed over crop in a hectare. Asafoetida is used to help
control the larvae of Heliothis armigera and other small insects, but
slightly expensive.

* In Ayurvedic medicine, Dikkamani (gardenia: Gardinia gummifera L.F.)
is used to treat stomach ailments in humans. It is also used by farmers to
combat Heliothis armigera on soybean and other small insects on
vegetable crops such as cauliflower, tomatoes and cabbage. The process of
preparation is the same as for asafoetida, except that the mixture is boiled
for 25-30 minutes.

* Both rich and poor farmers in the area collect the larvae of major insects,
especially the girdle beetle (Oberia brevis) and Heliothis armigera. 2 to 2.5
kg of larvae are placed in 2 liters of clean water and boiled for 45-60
minutes until the water turns dark brown. After 5 to 6 hours, the solution is
mixed with 25-30 liters of fresh water and sprayed over the crop in one
hectare. The odor acts as a repellent to larvae of the same species, which
quickly flee the field, leaving it entirely free of that particular species.

Similarly, there are several traditional practices subscribing to non-
chemical agriculture and efficient utilization of natural resources followed
in various parts of the country as given below:

Other Uses of ITKSs:

In fisheries
» Salting followed by sun drying is effective method of fish
preservation
» Immediately after dressing and cutting fish into pieces, mustard oil,
salt and turmeric powder are rubbed to prevent spoilage.
» Banana stems are put in the ponds after harvest, to make water
alkaline, to increase fish growth.
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To catch more fish, thorny bushes are used as aggregating devices
— especially in summer to enable fish to take shelter and then catch
with net.

Glue made from tamarind bark is used for strengthening fishing
nets.

Cow dung slurry is used to control the ‘Euglena’ bloom.
Supernatant of the cow dung slurry is used as disinfectant for the
preparation of dry fish.

Ray fish’ oil is used for painting boats for leak proofing.

Cashew shell oil, coal tar and sardine oil are used for preservation
of boats and nets.

Saw dust and ice are used for fish preservation and live transport
Boiled extract of Tamarind seed powder and the bark of “Kalasha’
are used to treat fishing nets for improving their strength.

Lime spray is used to rectify water pollution signified by green
water coloration

In crop husbandry

YV VWV VV VVYV

Stubbles are burned in the field for controlling pests.

Neem leaves are buried in soil for termite control

Ash is applied in seedbeds and in the field of Onion before sowing
and planting for development and improvement of quality of bulbs.
Residues of Tobacco are incorporated into soil to control termites.
Deep ploughing is taken up in summer in drylands for avoiding
hard pan in soil, improving water holding capacity and pest control
Seeds of Coriander are mixed with Sorghum seed before sowing to
completely control Striga (parasitic weed).

To prevent storage pests in Paddy, neem leaves and ‘Kanjanam-
korai’ plants which emanate pungent smell are kept along with
grains.

The filtered extract of half Kg. of well crushed cloves of garlic
mixed in kerosene and left for overnight, filtered solution of 50
grams crushed chillies in one litre of water and 100 grams of
detergent powder dissolved in sufficient quantity of water is mixed.
The mixture of these three solutions is used at the rate of 25 ml in
16 litres of water and sprayed on the Pigeon pea crop for
controlling pod borer. (It is found scientifically that garlic has
volatile sulphur containing oil which is vaporized with raising
temperature, Chillies contain capsaisin which irritates skin,
detergent helps in spread of solution and adherence to crop.)
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One Kg jaggery is mixed with 10-12 litres of water, and, 5-6 litres
of this solution is sprayed on one acre of Cotton crop to control
whitefly up to 40-50 percent.

Cotton seeds are dipped in cow dung slurry and shade dried before
sowing to facilitate better germination.

Pulse seeds are treated with red earth slurry and shade dried for
prevention of storage pests and better germination.

Sheep and Goat are penned in fields prior to ploughing, to enrich
fertility status of the soil.

Intercropping Sesbania with Tomato during summer is found to
enhance the yield of Tomato crop.

Intercropping castor, Bhendi and Cluster beans with Cotton
reduced pest and disease incidence in Cotton.

Using Neem and Pungam leaves in storage bins controlled damage
by storage pests in cereals.

Green manuring is practiced by planting trees like Karanj
(pongamia glabra) and using their leaf, or by sowing sesbania,
crotalaria, green gram or Pillipesara in field and ploughing back
into field to improve soil fertility.

Dung and crop wastes are used as organic manure and cow's urine
spray for the pest control.

In animal husbandry

>

>

Spices of mango pickles (afara) and neem leaves are fed to animals
to cure bloat

A bandage with jowar, kerosene and yellow soil is applied for Foot
and Mouth disease in cattle

Leaves of ‘Dikkamani’ (Gardenia resinifera) and seeds of
‘Bendval’ (Dendrophthoe falcata) plant are pounded and the
mixture is fed to animal to cure the constipation within a day.

To cure swelling of udder caused due to Mastitis, bites of
poisonous insects or mechanical injury or improper milking, 200
grams of soil from the termite mounds is collected and boiled in
water, and the boiled suspension is given to animal give relief
within a day. This is very effective in summer, not so effective in
monsoon season.

Flatulence caused due to excessive grazing or feeding of green
fodder which is common during the monsoon, can be cured by
giving whey milk, onion and leaves of custard apple to the animal.

10
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» For the animal suffering from gastric trouble, 10 grams of Hing
(asaphoetida) is dissolved in 500 grams of edible oil and given to
have a carminative and smoothening action.

» For de-worming the young calves, a small quantity of curd or
buttermilk is kept overnight in a copper container overnight to get
a blue-green colour, diluted and given. The effect is seen from the
next day.

» To treat FMD affected animals, the hooves and mouth are washed
with warm salt solution, and the mixture of leather ash and Sesame
oil or groundnut oil is applied to affected area.

» Neem leaves and turmeric powder is used as a paste on external
injuries to cure the wounds and other skin disorders.

» Hot fomentation with bags containing salt and boiled Tamarind
leaves is used to relieve sprains and inflammations in cattle.

» Oral administration of castor oil mixed with neem leaf or bark
extract is used to cure constipation in cattle.

Traditional or indigenous knowledge of agricultural operations is of help
to agricultural scientists, as they develop and disseminate cultivation and
management practices for various crops and types of vegetation. This
process deepens our understanding of nature and agriculture by combining
the generations of experience of local farmers with the latest scientific
knowledge.

Strategies for integration of ITKSs into scientific research process

Today it is widely accepted among agricultural scientists throughout the
world that the reassessment of indigenous technical knowledge is an
indispensable part of the introduction of new agricultural technology. It is
recognized that the knowledge of farmers must be taken into account
before any new technology is developed and disseminated. This view is
based on the assumption that

= farmers have a wealth of knowledge pertaining to their own
environment;

= farmers have developed specific skills designed to make the best
use of that environment.

The four important steps in inclusion of the ITKs in technology

generation, reassessment and adaptation process are, Documentation,
Validation, Refinement and Integration.

11
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S.No. | Steps Methods
1. | Document the ITKs Surveys / RRA / PRA/
Observations/
Documentary evidences
2. | Validate the ITKs / Assess | Survey/ Laboratory Analysis/ On-
the ITKSs for Scientific farm testing
Logic
3. | Refine the ITKs for Input to Research/ On Farm
increasing its Research /Farmer Participatory
applicability on wider scale | Research / Laboratory Studies
4. | Patent the Valid and Guard and legalize the ITKSs,
Refined ITKs ensure
ownership to local communities
5. | Promote the Use of Involve local communities, use
validated and media
refined ITKs mix, integrate indigenous networks,
publicize & reward

Criteria for Validating ITK:

The following criteria are to be considered while validating the ITK:

VVVVYVYYVYYYV

Efficacy
Cost-effectiveness
Availability

Complexity

Cultural appropriateness

Effect on different groups in communities, and

Environmental soundness
Constraints

Once the ITKs were found valid and refined through On Farm Research /
Farmer Participatory Research / Laboratory Studies the ITKs need to be
guarded and legalized to ensure the ownership to local communities and
flow of benefits to the rightful owners. Therefore, it is essential to
understand the relevance of the Intellectual Property Rights (IPR), in the
context of ITKs.

12
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IPR and ITKs

The potentials of indigenous technical knowledge (ITK), both for
expanding scientific technical knowledge and for empowering its owners,
are overwhelming. Within farming systems, ITK embraces people's
knowledge of tools and techniques for the assessment, acquisition,
transformation, and utilization of resources that are specific to a particular
location. ITK can encompass:

« Vernacular: technical knowledge held by all or most individuals in
a specific locality, e.g., knowledge of crop rotation, or pest and
weed control;

» Specialized: the technical knowledge of certain skilled 'resource
persons', e.g., medicine, charcoal-making, black smithery and
varietal testing;

« Controlled: knowledge held by dominant groups in society, such as
the specialized knowledge referred to above, or skills in animal
breeding, hunting or water divining;

« Social: knowledge belonging to the group (clan, caste or tribe) or
community, e.g., grazing rights, fishing controls and tenure
regulations.

The categories often overlap, but in all cases local knowledge is the main
resource which is controlled by at least part of the 'rural people’, whilst
lands, natural resources and labor have been appropriated by outside
powers (McCall, M.K., 1995).

To improve the role of IPR in the benefit sharing of traditional
knowledge, current Intellectual Property debates need to study
systematically the ‘tradition of Invention’ instead of ‘inventing a tradition’
(Gupta, 1993). 80 per cent of modern plant-based medicines are used for
the same purpose for which native people discovered their use
(Farnsworth, 1981). The correlation between claims of local communities
and the evidence from modern pharmacological science was more than 85
per cent in the studies pursued in a part of Nigeria (Iwu, 1996). Chinese
right holders held about 45 per cent of all herbal-based patents in 1996,
followed by the Japanese and Russia with 22 per cent and 16.5 per cent
respectively (Gupta, 1999). Therefore, the indigenous practices need be
systematically documented, validated and integrated in the scientific
process as a part of strategic programme planning for sustainable
agriculture and for initiating patenting process.

13
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Conclusion

The Indigenous Technical Knowledge (ITK) is socially desirable,
economically affordable, sustainable, involves minimum risk and focus on
efficient utilization of ecofriendly resources. The context of local
knowledge systems combining traditional skills, culture and artifacts with
modern skills, perspectives and tools is not something that has happened
only in the recent past. From time immemorial, new crops were introduced
from one part of the world to another and cultural and ecological
knowledge systems evolved while adapting these crops, animals, trees,
tools, etc., into their new contexts. This is an ongoing process. What may
set the traditional ways of dealing with local resources and external
knowledge and inputs apart, may be a slower trial and error approach
which may not necessarily be unscientific. But, it may not be fully
compatible with modern methods of experimentation, validation, and
drawing inferences. In some cases, the correspondence is close but in
many case it may not be. However, it is possible that through flexibility,
modification and mutual respect and trust, traditional knowledge experts
can and may work with the experts from modern scientific institutions to
generate more effective solutions for contemporary problems (Gupta,
2003). Therefore, The need of the day is to establish a foundation at the
national level that helps in building national register of innovations, file
applications for patents, provides micro-venture capital support for
enterprises based on indigenous knowledge and non-material incentives
such as recognizing or honoring innovators and community holding
indigenous knowledge. Policy reforms need to be aimed at building local
ecological knowledge in educational curriculum, development of markets
for the indigenous and organic products and supporting collective resource
management institutions reinforcing conservation ethics. It is only through
multi-pronged comprehensive approach that the sustainable agriculture
can be accomplished on a long term.

14
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