
RESEARCH COMMUNICATIONS 

people of the state in terms of economically important 
plants need to be documented to prevent them from being 
lost forever. Commercialization of natural dyes can be 
successful in the state with systematic and scientific approach 
for identification of resources, extraction, purification, 
chemical structure elucidation and promotion of use of natural 
dyes, thereby enhancing the economy of the local people. 
As a whole, systematic approaches with scientific attitude 
would help in conserving the economically important plant 
resources, in addition to the rich indigenous knowledge 
base available in Arunachal Pradesh. 
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Farmers-to-farmers training programme (FFTP) is a tool 
to build and strengthen capabilities of farmers, exten
sion workers associated with NGOs and government 
department in selecting potential species and enhancing 
the area under medicinal and aromatic plant (MAP) 
cultivation in the Himalaya. The programme has helped 
participants change their attitudes considerably towards 
the role and values of medicinal plant in current 
changing scenario at the local, regional, national and 
global level. These programmes are conducted in the 
farmers' field itself, and this enables the participants 
to have a better understanding of the problems faced 
by the farmers and how they overcome them. During 
these programmes, a holistic understanding of domes
tication (nursery raising) and cultivation and conser
vation of medicinal plants and exchange of indigenous 
knowledge are facilitated among participants. 

Scientific assessment and impact analyses carried 
out by researchers identified the need for further research 
and sustained government programme interventions 
to strengthen the infrastructure and extension inputs. 
Furthermore, the programme has shown that there is 
a need to adopt appropriate policy, which must inte
grate the cultivation of MAPs with local people's 
socio-economic development and also develop location
specific technologies so as to maximize the use of local 
resources and reduce the use of external inputs. 

A large proportion of the world's population depends on 
traditional medicines to meet its needs. According to esti
mates, the proportion of the world's population using tradi
tional medicines ranges between 70 and 80%. Furthermore, 
the popularity of traditional medicines in developed countries 
has grown enormously during the recent years. With re
newed interest in the Indian system of traditional medi
cine, the domestic demand for medicinal plants increased 
many folds. The market of traditional systems of medicine 
in India is estimated to be about Indian rupees 4000 
crores per year l

-4 

The Himalayan region is a reservoir of a large number 
of medicinal and aromatic plants (MAPs). This is largely 
because of the diverse ecological and climatic conditions 
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existing in the area. Although the Himalayan region occupies 
only 15% of the country's geographical area, it accounts 
for about 30% of the endemic species found in the Indian 
subcontinent5

. Medicinal and aromatic substances present 
in plants/animals are secondary metabolites produced by 
these organisms growing under specific environmental 
stresses. MAPs found in the Himalayan region include species 
of high ecological and economic potential (high value, 
low volume crops). Though such species are known to 
have restricted habitat or distribution limits, the quality of 
active ingredients, i.e. medicinal or aromatic compound, 
varies with the environmental gradient they are found. 

A large proportion of medicinal plants are collected from 
the wild. The commercial demand for herbal drugs and 
dependence on produce harvested from the wild has led 
to rapid depletion of a number of MAPs4

,6-9 from their 
natural habitats. Domestication and cultivation of MAPs 
is one of the viable options to meet the growing demands 
from the industries and to reduce the extraction pressures 
in the natural habitats of MAPs. Cultivation of MAPs 
could provide an opportunity to enhance incomes of people 
residing in harsh environments, such as high elevation 
zones of the Himalaya. The available data suggest that culti
vation of MAPs can be economically more profitable for 
farmers compared to the traditional crops being grown 
currently in such environments5

. There are no specific 
studies at present to support the ecological benefits of such 
interventions that are obvious as long as they are man
aged in the traditional cultivation systems. 

Cultivation of medicinal plants at present has limitations 
due to a number of factors. The most important among them 
is the availability of material at low prices due to large
scale collections from the wild with only collectors' labour 
as input. Other factors responsible for slow pace of tech
nology adoption by the farmers include lack of appropriate 
agro-technology for the diverse mixtures preferred by the 
farmers as a contingency measure to ensure some returns 
even in the bad years, shortage of desired planting materials, 
long gestation periods and lack of ensured marketing op
portunity in remote areas. 

Over the last eight years (1996-2003), a team of scientists 
working in Sustainable Development of Rural Ecosys
tems (SDRE) programme of G.B. Pant Institute of Hima
layan Environment and Development (GBPIHED), has 
been actively involved in organizing farmer-to-farmer 
training programmes (FFTPs) on medicinal plant domes
tication, cultivation and conservation. The research team 
was encouraging the farmers and local people of the region 
to cultivate economically valuable medicinal plants. This 
programme was initiated with the objectives of: (a) shar
ing indigenous knowledge of agronomic practices and use 
of different MAPs grown throughout the region, (b) ex
change of germplasm between/among the farming com
munities of different localities, (c) two-way interaction of 
farmers with researchers, traders, policymakers, etc. and 
(d) encouraging farmers to start domestication (nursery 
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raising) and large-scale cultivation of medicinal plants. 
Before initiating this programme, an in-depth rapid appraisal 
survey was carried out in selected villages of Uttaranchal 
to identify and select farmers having knowledge related 
to agronomic practices and uses of MAPs and also those 
interested in medicinal plant cultivation, as potential trainers 
and trainees. During the training programme, the package 
of practices documented for some MAPs was demonstrated 
and literature was distributed. Publications were written 
in Hindi 10 and this enabled the farmers to refer to them at 
their own pace and time. Scientific experts, field/extension 
workers of NGOs, officials of government departments 
and local knowledgeable people were invited to deliver 
lectures on various themes associated with medicinal 
plant cultivation, marketing, etc. either in Hindi or in the 
local dialect, so that participants may easily understand 
the subject. Trainees worked in the demonstration sites where 
various cost-effective technology experiments related to 
yield improvement of MAPs, i.e. biocomposting, polyhouses, 
vegetative propagation, seed germination, etc. are being 
conducted (Figure 1). 

Though the training programme was initiated mainly to 
provide technical inputs to farmers/local people in the area of 
medicinal plant cultivation and conservation, a number of 
issues started emerging during such interactions, leading 
to designing, testing and development of appropriate strate
gies and approaches that were incorporated for making the 
programme more effective (Figures 2 and 3). 

The goal of each training programme is that every partici
pant must acquire full knowledge imparted during the 
training. To accomplish this, farmers are encouraged to draw 
their experience and knowledge of local medicinal plants 
and related traditional health care system. The process is 
an intensive participatory learning and sharing of knowledge 
base in this field. Participants are selected in consultation 
with village leaders who officially announce those selected 
as participants in village council meetings. Having some 
knowledge and interest in this field, is one criterion for 

Figure 1. Demonstration of cost-effective rural techniques to enhance 
yield of MAPs. 
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selecting the participants. Village councils preferred peo
ple representing economically weaker sections as one crite
rion for selection. Such selection criteria for participants 
enhance equity in villages and also the desire to perform 
better in the training programme. 

Consistent monitoring, high level of motivation, team 
work, problem-solving ability and extensive facilitator's 
preparation are needed to achieve widespread implemen
tation of the medicinal plant cultivation programme. With 
passage of time and experience of conducting training on 
MAPs, trainers sharpen their interactive skills, thus con
verting a field problem into a learning opportunity. An 
experienced trainer is assisted by a new trainer in organizing 
and providing technical know-how about cultivation of 
MAPs8

. Thus it is a two-way leaming process, where trainers 
and trainees improve the capabilities of each other. A 
number of experienced farmers become master trainers 
after receiving some training in facilitation techniques and 
communication skills. These master trainers were selected by 
the research team based on potential participant back
ground, expertise in medicinal plant identification, interest 
in diversitying crops, indigenous knowledge, etc. The master 
trainers are always available for interaction and to sort out 
the problems being faced by other farmers, as they are 
part of the villages. Other NGOs, government departments 
and industries also involved the master trainers trained in 
this programme to train and guide others. Two farmers and 
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Figure 2. Promoting cultivation of MAPs through farmers' training 
and participatory action research. 
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master trainers of our programme, were invited as resource 
persons for training programmes organized by Forest De
partment, Dabur Pharmaceuticals Company, etc. There 
are several examples where these trainers have helped ori
ent people towards, and convinced them of the economic 
benefits from medicinal plant cultivation using examples of 
their personal field experiences. 

The training process brought out a number of problems 
being faced by the farmers while attempting to undertake 
cultivation of MAPs. Availability of seed of potential spe
cies and seedling stock, market access and marketing 
were indicated as some of the priority areas. Thus, based 
on the end-user requirements and potential of economic 
upliftment of intereseted farmers, the SDRE programme 
of GBPIHED started experimental research in farmers' 
field, with their active collaboration/participation. 

At a time when much of the thinking on development 
of the MAPs sector calls for specific responses appropriate 
to particular situations and areas, it was realized that there 
was an urgent need to improve existing practices and sup
plement these with more efficient, innovative, cost-effective 
and appropriate practices and technologies (e.g. biocom
posting, water harvesting, use of polyhouses and polypits, 
shade net, value addition to raw produce, etc.), so as to im
prove the yield and economic returns from medicinal plants 
under cultivation. 

Cultivation of medicinal and aromatic plants is a labour
intensive activity. Thus, this consumes significant amount 
of the farming family's time to tend to the fields and is 
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MAPs. 
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Figure 4. a, Large-scale cultivation of Picrorrhiza kurrooa. b, Large-scale nursery raising of Saussurea costus. 

Table 1. Medicinal and aromatic plant spe
cies listed for promotion of cultivation by the 

Uttaranchal Government 

Local name 

Kutki 
Sarpagandha 
Lavender 
Atis 
Tagar 
Jatamansi 
Chiraita 
Kuth 
Bankakri 

Botanical name 

Picrorrhiza kurrooa 
Rauvolfia serpentine 
Lavendula angustifolia 
Aconitum heterophyllum 
Pleurospermum densifolium 
Nardostrachys jatamansi 
Swartia chirata 
Saussurea costus 
Podophyllum hexandrum 

economically remunerative. This reduces the feeling of 
lack of employment opportunities and migration of young 
adults to other areas in search of work. Government pro
grammes encourage people to invest in large-scale culti
vation, but there is scarcity of proper propagation materials. 
There is an urgent need to develop huge quantities of 
quality propagation materials developed by the scientific 
institutions, which can be considered as certified materials 
till proper mechanisms for quality certification are in place. 
Simple and cost-effective propagation in farmers' fields 
for many of these medicinal plants is not yet standardized. 
Therefore, some of the potential medicinal plants were 
propagated using low-cost propagation techniques and 
their biomass/active component accumulation under dif
ferent experimental conditions/treatments was tested (Figure 
4 a). Techniques and propagation material found suitable 
for extensive cultivation were provided to trainees. 

Initially the programme planned to provide detailed knowl
edge and training regarding cultivation of 16-20 medicinal 
and aromatic plants. The training materials were prepared 
and distributed. However, feedback from the early training 
programmes and interaction with government planners 
made us realize that emphasis needs to be given on species 
having greater economic potential. The Uttaranchal govern
ment has prioritized potential species for the state (Table 
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1) and has signed a memorandum of understanding with 
several companies/industries for the assured buy-back arran
gements. The buy-back system by large trading compa
nies with farmers/growers provides provision for supply 
of crucial farm inputs and buy-back the produce at prices 
declared in advance, making it profitable to both, for the 
farmers as well as industries. The system is yet to become 
fully effective due to the 3-5-year gestation period between 
the demands from industries and production. A concerted 
effort and infrastructure development by the government 
will help the system function more smoothly. 

The main focus of the FFTP in the recent past is on 
Picrorrhiza kurrooa, Saussurea costus, Aconitum hetero
phyllum and Lavender (Lavendula angustifolia) (Figure 
4 b). This approach enabled inclusion of new components 
required for sustainable farming, such as promoting iden
tification and selection of quality planting materials. Besides, 
appropriate cost-effective technological options for improve
ment of soil and enhancing yield of medicinal plants, viz. 
application of mulching, leaf-litter, bio-composting, etc. 
were integrated. Gradually, experimentation and hill-specific 
rural technology was also included in this programme 
through participatory action research (PAR), which incor
porates the principle of exploring various science and 
technology inputs and option on issues identified for qua
lity seeds/planting materials development and yield improve
ment of selected medicinal plants. 

Some value additions to the traditional approach by inte
grating experimentation through PAR and facilitating 
multi-stakeholder concerted effort in organizing farmers' 
training programme were made by the SDRE programme 
of GBPIHED. Various stakeholders involved include officials 
of Department of Forest; scientific experts of High Alti
tude Plant Physiology Research Centre, HNB Garhwal 
University; officials of the Block Development Office; field 
workers of NGOs and farmers. The FFTP started to build 
capabilities of farmers and field/extension workers associated 
with NGOs in cultivation and conservation of MAPs with 
just four NGO partners in 1996, and expanded to a dedicated 
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group of over 20 NGOs by 2004. A total of 14 farmers' 
training programmes on MAPs were organized in Bageshwar, 
Chamoli, Almora, Pithoragarh, Rudraprayag, Pauri, Tehri 
and Uttarkashi districts of Uttaranchal, where a total of 
536 participants (469 farmers, 39 extension workers from 
NGOs and 28 members of the government) were trained 
(Table 2). 

Forward and background linkages playa major role in 
farmer's participation and adoption of MAPs cultivation. 
Participation of all the stakeholders is essential for enabling 
farmers in leveraging the support for application of rural 
technologies/techniques in a sustained manner. Towards 
this end, farmers/participants of Ghuni-Ramni village, 
Chamoli district were linked to the district cooperative bank, 
by which they could access financial assistance ( credit) 
for large-scale cultivation of MAPs. Though at present there 
are no prescribed guidelines for the amount of credit that 
can be given for a MAP entrepreneur, based on the cost
benefit analyses from research work4

,1O, stage-wise credit 
requirements are being worked out by the policy planners 
(Table 3). 

Most of the institutions working on medicinal plants culti
vation and conservation in the Himalayan region are still 
largely organized along conventional and sectoral lines, 
while the challenges of medicinal plant cultivation/conser
vation call for approaches that cut across disciplines, sectors, 
ecological conditions and institutions. Given these concerns, 
the need to establish linkages among different departments 
of central and state governments and among government 
and NGOs is indeed great. Networking and direct collabora
tion of different agencies would go a long way towards 
identifying and developing appropriate solutions through 
the exchange of knowledge on a regular basis. Effective 
mechanisms should be identified to promote and sustain 
institutional collaboration and networking 1 

1. The cross
sectoral approach should include mechanisms for cultivation, 
conservation, management, marketing, etc. which can im
prove the economic returns of the people while conserving 
natural resources. Institutional arrangements have to ensure 
peoples' participation through a bottom-up rather than a 
top-down approach, ensuring that each household takes 
part in the decision-making process. The components of the 
bottom-up approach of development should be identified 

based on an in-depth analysis of traditional knowledge 
and institutions 12,13. 

The Uttaranchal government has proposed to implement 
an identification scheme of medicinal plant producers, 
wherein details of area and species under cultivation will 
be documented in the identity book given to each of the 
farmers. Officials from Forest Department will make an 
estimate of harvestable produce before the farmer plans 
to harvest the crop. These details are entered in a permit 
given to the farmers to export the material to the end-user 
or agent with whom they have contracts. Though this 
procedure is felt as a bottleneck for cultivators, the export 
of produce from the wild could be reduced by strict im
plementation of such schemes. The government also insists 
that the end-users declare their source of produce to restrict 
harvest from the wild. The government can increase the 
area under cultivation by ensuring similar credit facilities for 
crops and MAPs. 

A survey carried out as a part of follow-up evaluation 
of farmers' training on MAPs showed many of the limitations 
faced by the majority of the trainers/participants while 
implementing/starting cultivation of MAPs under different 
agro-climatic conditions. It revealed that fewer number of 
farmers, particularly in Almora, Bageshwar, Chamoli and 
Pithoragarh districts have started cultivation and nursery 
raising (Table 4). The main reasons are: 

(i) Lack of consistent support in terms of technical know
how. 

(ii) Little experience or capacity. 
(iii) Problems in getting planting materials (seeds/seed

lings) to start nursery and cultivation. 
(iv) Lack of credit for purchase of planting materials, land 

improvement, etc. 
(v) Lack of promotional activities to familiarize farmers 

with potential of MAPs as cash crops. 

Steps taken by the Central and State governments and 
their line departments to remove the above-mentioned diffi
culties have not been sufficient. The resources devoted and 
programmes designed for the development and diffusion 
of agro-technologies need to be augmented. Efforts to de
velop planting materials, processing and semi-processing 

Table 2. Capacity building for medicinal plant cultivation/conservation through farmer-to-farmer training pro
gramme (FFTP) and participatory action research 

NO.ofFFTPs Farmers/local NGO staff Government 
District organized people trained trained organization staff trained Total 

Almora 40 5 2 47 
Bageshwar 2 36 4 40 
Pithoragarh 4 45 3 48 
Chamoli 4 180 20 12 212 
Rudraprayag 68 2 4 74 
Pauri 75 5 8 88 
Uttarkashi 25 2 27 
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Table 3. Economic (Rs/ha) cost-benefit analysis of medicinal and aromatic plant cultivation in Uttaranchal (after Nautiyal et al. 10) 

Gross cultivation Income: expenditure 
Botanical name Local name expenditure Gross income Net income ratio 

A. heterophyllum Atis 3560 78750 75190 22.3 
Allium humile Ladum pharan 2957 37620 34663 13.0 
Allium stacheyi Iimbu pharan 2618 29220 20702 9.0 
Angelica glauca Choru 2998 27750 24752 9.0 
Arnebia benthamii Balchari 4870 54000 41130 1l.0 
Carum carvi Kalajeera 1630 40000 38370 25.0 
Dactylorrhiza hatagirea Hathajari 2680 33750 31070 12.5 
Megacarpaea polyandra Barmaoo 1999 12750 10571 6.0 
N. jatamansi Iatamansi 3047 58500 55453 19.2 
Plantago ovata Isabgola 2900 12000 9100 4.0 
Picrorrhiza kurrooa Kutki 2817 27500 24683 8.7 
Pleurospermum anglicoides Chhippi 2998 27750 24752 9.0 
Poligonatum verticilatum Salam mishri 3870 66150 62260 17.0 
Potentilla fulgens Vajradanti 4570 55250 50690 12.0 
Rheum australe Archa/Dola 4150 57000 52850 12.7 
S. costus Koot 3360 30625 27265 9.0 

Table 4. Impact assessment/follow-up of training programme on MAPs 

Total no. No. of participants No. of Participants approaching Participants Participants not 
of participants started raising participants started line department for seeking interested (due to 

District (farmers) nurseries of MAPs cultivation of MAPs seed/planting material financial support various reasons) 

Almora 40 12 3 
Bageshwar 36 9 2 
Pithoragarh 45 4 10 
Chamoli 180 46 10 
Rudraprayag 68 4 
Pauri 75 3 
Uttarkashi 25 

Total 469 79 25 

facilities at important collection and cultivation points to 
add value to the raw materials, proper and better marketing 
opportunities through farmer's cooperatives and appro
priate insurance schemes to reduce farmer's risk need to 
be promoted. 

Even before and after the creation of the state of Uttaran
chal, medicinal plant cultivation and conservation has clearly 
been identified as a potential resource for uplifting the 
state's economy. With a change in the development para
digm, that is bringing people to the centre of all activities, the 
issue of medicinal plants cultivation has been prioritized. 
The newly created hill state of Uttaranchal has identified 
medicinal plants cultivation and its marketing as an important 
aspect of the state's economic sector. 

Government policies have so far had a marginal impact 
on the cultivation and marketing of medicinal plant produce 
and have thus indirectly favoured illegal collection from 
the forests. If MAPs cultivation is to be made economically 
and ecologically sustainable, there is a need to adopt appro
priate policy, which must integrate the cultivation of MAPs 
with the local peoples' socio-economic development. The 
policies governing medicinal plant cultivation/development 
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16 6 10 
25 2 2 
12 4 18 
00 28 29 
26 18 26 
23 12 50 
15 2 7 

117 72 142 

and the role of the government, e.g. ground rules for medici
nal and aromatic plant cultivators/farmers, market and 
marketing, timely availability of good quality of seeds, 
planting materials, etc. need to be given due importance. 
Certain policy recommendations are to be considered, exam
ined and implemented to fully utilize medicinal plants for 
socio-economic development of the region14

. 

Major outcomes of the farmers' training programme on 
MAPs are the following. 

FFTPs on MAPs have built up the capabilities of farmer 
groups/local people, extension workers from NGOs and 
government organization (GOs) involved in promoting 
cultivation and conservation of MAPs in the region. It has 
helped participants change their attitudes considerably 
towards the role and value of medicinal plants in the current 
changing scenario at the national and global level. 

• Establishment of nurseries for raising quality planting 
materials of MAPs for large-scale cultivation. 

• FarmerslNGOs who learnt the agro-technology of specific 
species (one or two) started experimenting with other 
species. 
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• Ankur, an NGO trained through this programme, started 
raising a large number of seedlings of P. kurrooa and 
S. costus and the income generated is being used to 
strengthen the on-going activities of the organization. 
Several farmers started earning money by selling 
planting materials raised in their nurseries. 

• Demonstration of efficiency of combining indigenous 
knowledge with scientific technologies resulting in 
innovations. 

If participatory action research is to achieve a real impact 
on promotion of cultivation of MAPs, their productivity and 
livelihoods, appropriate technologies for capacity building 
and dissemination of information have to be developed. 
Participatory approaches and training programmes facilitated 
the farmers' demand for knowledge and provided them 
with an opportunity to choose, test and start cultivating 
MAPs according to their land capability and climate. 
GBPIHED is one among several organizations which are 
involved in testing, developing and demonstrating action re
search to create a conducive atmosphere and relation between 
farmers, extension officers and R&D institutions. These 
relationships are thought to be a fundamental tool, allowing 
scientists to collect appropriate data/information and to 
transform them into developed technologies/products adapted 
to farmers' needs. 

No single institution can meet all the challenges involved 
in the medicinal plant sector. The problems can only be 
overcome by building effective partnerships between farmers/ 
growers, extension agents, private sector, NGOs/GOs, re
searchers and policy makers and, more importantly by 
enhancing information exchange. Experiences from farm
ers training on MAPs in Uttaranchal have shown that the 
training components and information manuals, etc. can be 
used to stimulate information exchange, design and test 
agro-technology and increase the pace of MAPs cultivation. 
The challenge is to bring indigenous, and science and techno
logy inputs together under one umbrella to meet the grow
ing demand of the society. The experience of medicinal 
plant sector confirms that government policies dealing 
with MAPs cultivation, collection and marketing must be 
set in the context of wider development objectives and a 
well-defined direction of social change. Though the govern
ment of Uttaranchal has introduced policies to promote and 
strengthen cultivation and conservation together, these 
policies have not shown desired results. In developing a 
policy regarding the medicinal plant sector, inputs from all 
the stakeholders not only provide important insights, but are 
also necessary for developing effective management plans. 
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