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Foreword

CFRE with its Headquarters at Dehradun is an apex body in the national

forestry research system that promotes and undertakes need based
forestry research and extension. The Council that came into being in
1986 has a pan India presence with its 9 Regional Research Institutes
and 5 Centers in different bio-geographical regions of the country. Since
then research in different fields of forestry has been a major focus of
ICFRE.

There is an earnest need of publication of its research to the stakeholders
in a simple and lucid manner, to improve the visibility and relevance of
ICFRE. Therefore it was decided that the information available on the
technologies, processes, protocols and practices developed by ICFRE
has to be updated and may be published in the form of operational
manuals/user manuals. It was also expressed that the manuals should
be a comprehensive national level document depicting extent of
knowledge in applicable form.

Accordingly, 18 scientists of ICFRE were nominated as National Subject
Matter Coordinators (NSMCs) to carry out the task on the specified
subject. These NSMCs were assigned the task to select and nominate
nodal officers from other Institutes of ICFRE as well as other
organizations if necessary, collect and collate the information on the
subject from various sources in coordination with the nodal officers of
ICFRE institutes.

This manual "Cultivation of Selected NWFPs" is compiled and
developed in the form of operational manual having direct field
applicability. Information pertaining to cultivation techniques of around
43 important NWFPs covering all the regions of the country has been
included. The operational manual has been prepared to meet the
requirements of individuals interested in setting up NWFPs nurseries,
diversification of traditional agriculture/ horticulture through medicinal
plants cultivation, local communities, farmers, field staff of state forest
departments, NGO’s etc.

All the NWFP species included in this manual have separate chapter
focusing on cultivation and related practices. The manual has been
prepared in simple language with very less technical words for greater
acceptability among different stakeholders.

Further, the manual has got good number of new initiatives to facilitate
research through innovation. | hope that the manual will provide useful
information to the diverse stakeholders and prove to be helpful literature
for planning future programmes in research for development.

Dr. Suresh Gairola



Preface

|ndia has been striving hard for doubling the farm income by 2022. Many

innovative ways need to be included in the existing farming practices to
achieve this goal. To augment rural income/ farm income, allied sectors also
need to play major role in this gigantic task. Around 23.34% of geographical
area of the country is under forest on which rural communities are dependent
for livelihood and some additional income generation since time-immemorial.
Cultivation of Non Wood Forest Products (NWFPs) for diversification of
traditional agriculture/ horticulture is the need of the hour and is the best
practice against vagaries of climatic change i.e. global warming and shift in

rainfall/ snowfall pattern, especially in Himalaya.

The country is endowed with huge amount of NWFP’s which include products
used as food and food additives (edible nuts, mushrooms, fruits, herbs, spices and condiments, aromatic
plants), fibres (used in construction, furniture, clothing or utensils), resins, gums and plant and animal products
used for medicinal, cosmetic or cultural purposes. The livelihood benefits of NWFPs have been widely
acknowledged, however, it has not been economically evaluated to actual potential. They are attracting great
attention in recent years as source of additional income to local communities. Sustainable use of these NWFPs in
the country presents a challenge, requiring careful planning, vigilant maintenance and judicious exploitation.
Many NWFP species are becoming increasingly vulnerable due to rapid developmental activities and excessive
removal since last few decades. It is high time to meet the ever increasing demand of NWFPs by encouraging
their cultivation outside forest areas particularly in farmer’s field.

Among the various NWFPs, medicinal plants have recently attracted attention of the world community. These
plants are globally valuable sources of herbal products and they are disappearing at alarming pace. It is
estimated that 80% of people in developing countries are totally dependent on herbal drugs for their primary
healthcare and over 25 % of prescribed medicines in developed countries are derived from wild plant species.
More than 85% of herbal medicines used in traditional health care systems are derived from medicinal plants and
ensure the livelihoods of millions of people, especially in the rural India. To meet the growing demand for these
plants, it becomes important to popularize their commercial cultivation and by adopting various measures for
their sustainable harvest from the wild. Emphasis on cultivation of the wild forms, rather than collecting from the
wild would also ensure botanical identity, quality and continuity in supply. Also, in order to meet the escalating
demand of these resources, cultivation of these plant species in farmers field is imperative. Apart from meeting
the present demand, cultivation will result in conservation of the wild genetic diversity of Non-Wood Forest
Products including medicinal plants.

Cultivation practices of many NWFP species have been developed in the past by ICFRE institutes and other
organizations working in this field. The information available has been compiled and developed in the form of
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operational manual having direct field applicability. In this Operational Manual, information pertaining to
cultivation techniques of 43 important NWFPs covering all the regions of the country has been included. It
provides a brief botanical description of each species, its distribution, economic importance, seed
characteristics, methods of seed collection, treatments to enhance seed germination, nursery techniques,
cultivation or field planting, harvesting, yield etc. The operational manual has been prepared to meet the
requirements of individuals interested in setting up NWFPs nurseries, diversification of traditional agriculture/
horticulture through medicinal plants cultivation, local communities, farmers, field staff of state forest
departments, NGO’s etc.

All the nine ICFRE institutes and University of Horticulture and Forestry, Nauni, Solan (H.P) have been actively
involved in preparation of this operational manual. The nodal officers collected and compiled the information for
this manual from their respective institutes/ organizations. Dr Joginder Singh, CTO and Sh. Kuldesh Kumatr, STA,
HFRI, Shimlaimmensely helped in compilation of this manual. All the NWFP species included in this manual have
separate chapter focusing on cultivation and related practices. The manual has been prepared in simple
language with very less technical words for greater acceptability among different stakeholders.

Dr. Sandeep Sharma
National Subject Matter Coordinator
Cultivation of Selected NWFPs
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INTENT AND PURPOSE OF MANUAL

This manual is a step towards providing basic information about cultivation of NWFP’s, especially medicinal plants. It has

been attempted to bring together the available information on the cultivation techniques of important NWFP species. The

manual has developed in such a way so as to make the information available in a user friendly manner. Species included

in the manual are of the following category:

NWFP species, which arein hightrade and demand by the herbal industry.
NWFP species, which are commerciallyimportant and can augment the income of the growing community.

Medicinal plant species, which withess a high degree of collection from the wild and hence, require possible remedial
measures to sustain the population.

NWFP species which are recommended by the local communities as they are found in the local trade.
Species which are already in cultivation to a certain extent.

NWFP species, which are red listed, hence require possible remedial measures to replenish the stock.

Objectives of Manual

Preparation of the manual focuses on the following objectives:

To make the stakeholders understand the significance of raising nurseries of commercially important NWFP species
including medicinal plants.

To orient the stakeholders towards the techniques for raising and managing NWFP species including their nurseries.

To familiarize the stakeholders with the propagation/cultivation methods of commercially important NWFP species
including medicinal plants.

To provide an overview of the cultivation status of commercially important NWFPs including medicinal plants.

HOW TO USE THIS MANUAL

The manual is user friendly. It can readily serve as a training tool. The manual has to be referred and used by stakeholders

as a field guide for training and orientation of the local communities about the propagation and cultivation of NWFPs

including medicinal plants. Details of the cultivation techniques of selected NWFPs have been included to guide even the

beginners in this field. Manual explains the methods and shows the techniques of propagating selected NWFPs. All the

prescriptions and procedure of the individual species as detailed in the manual need to be followed carefully for the

cultivation success.
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INTRODUCTION

Non Wood Forest Products (NWFPs) is a term used generally to forest products other than wood. NWFPs may be
gathered from the wild, or produced in forest plantations, agro-forestry schemes and from trees outside forests. The
other synonymous terms used for NWFPs are forest by-products, minor forest products, non-wood goods and benefits,
non-wood goods and services, other forest products, secondary forest products, special forest products, etc., by
different groups and countries. NWFPs include products used as food and food additives (edible nuts, mushrooms,
fruits, herbs, spices and condiments, aromatic plants, game), fibres (used in construction, furniture, clothing or utensils),
resins, gums and plant and animal products used for medicinal, cosmetic or cultural purposes. The use of NWFPs is as
old as human existence. Several million households worldwide depend heavily on NWFPs for subsistence and for
income. About 80 per cent of the population of the developing world use NWFPs for health and nutritional needs. At local
level, NWFPs also provide raw materials for small-scale and cottage industrial processing. Some NWFPs are also
important export commaodities.

At present, at least 150 NWFPs are significant in terms of international trade. These mainly include honey, gum arabic,
rattan, bamboo, cork, nuts, mushrooms, resins, essential oils and plant and animal parts for pharmaceutical products.
NWFPs have also attracted considerable global interest in recent years due to the increasing recognition of their
contribution to environmental objectives, including the conservation of biological diversity. Work on NWFPs assessment
is an important activity in the FAO Forestry Department, involving expertise from various technical units, in particular the
Forest Resources Division and its flagship programme for the Global Forest Resources Assessment (FRA) and the Forest
Products Division (through its Non-Wood Forest Products Programme). With the sprawling global market there has been
a spurt of trade in NWFPs including medicinal and aromatic plants. The international market for medicinal plant based
products is estimated to be US$ 60 billion and is growing at the rate of 7 percent per annum. The unethical growth of
pharmaceutical industry is taking its toll. For immediate financial gains, the sustainable harvesting practices have been
over looked. Plants and their parts are being exploited without taking into consideration their further regeneration. With
the increasing demand and the low and unpredictable prices, the markets encourage unsustainable harvesting
practices.

Over the past two decades an increasing number of governmental and non-governmental organizations (NGOs) and
institutions, as well as the private sector have become involved with the promotion and utilization of NWFPs. Plenty of new
information has been collected on the socio-economic importance and potential of NWFPs utilization and their effect on
the environment. A better understanding of NWFPs’ overall socio-economic contributions to the subsistence and income
of local communities and to national economies facilitates better programme response. NWFPs play an important role in
food security, nutrition and community health. Their benefits are relatively more important for poorer households, women
and disadvantaged groups and this has important consequences for planning NWFPs activities. For harnessing the full
benefit of NWFPs, it is essential to involve people’s participation in the development process and the equitable
distribution of benefits among all the members.

Approaches for cultivation, sustainable harvesting and protection against existing threats should be developed for the
conservation of medicinal plants and other Non-wood Forest Products and for livelihood enhancement of local
communities. In order to meet the escalating demand of NWFPs, cultivation of these plant species need to be
encouraged. Besides, meeting the present demand, cultivation will conserve the wild genetic diversity of those species.
The frontline field functionaries of state forest departments, NGO’s involved in this sector and farmers are major target
groups of this operational manual on Cultivation of NWFPs’. Target groups presently do not have updated any field
applicable information on ‘Cultivation of NWFPs’. Taking this into consideration, the present operational manual has been
designed and developed. This manual will be of great use for various stakeholders.
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Challenges for Medicinal Plants and other NWFPs Development
* Mostofthe medicinal plants and other NWFPs are often associated with traditional uses that are not widely known

* Transactions related to NWFPs largely take place in households and small-scale units, mostly outside the
established marketing systems/channels, thus forming part of unorganized and informal sector.

* They are often seasonal and for these reasons, they are often overlooked by planners and their local uses go
unrecorded.

* Timber-orientation of forestry profession and the bias of planners in favour of large-scale enterprises often leave
NWFPs including medicinal plants at disadvantage.

* Lack of knowledge about the potential of NWFPs to support sustainable and remunerative enterprises is a major
constraint.

* Unorganized market for NWFPs is also big bottleneck in development of this resource.

Management of Medicinal Plants and other NWFPs

Management of NWFPs resources is critical to the future of remaining natural forests. A first step is better assessment of
the resource and sustainable harvest level of different forest produces. NWFPs can play a role in sustainable forestry
through multiple use management for wood and non-wood products. Sustainable NWFPs harvesting can also take place
in forest reserves and buffer areas. Domestication of species (e.g. through agro-forestry) is one alternative for minimizing
the impact of increasing NWFPs especially medicinal plants demand. Research is needed to assess and learn from local
knowledge and to improve management systems, harvesting and post-harvest technologies for NWFPs especially for
medicinal plants in high demand.

Marketing and Trade in Medicinal Plants and Other NWFPs

Information on NWFPs including medicinal plant resources, harvests, processing and trade is scarce and dispersed.
Many of the medicinal plants and other NWFPs contribute significantly to augment the rural income of the local
communities and many NWFPs products contribute to the national economy. The main example of contribution to
national economy in India is Tendu leaves collection. However, there is not much organized market for medicinal plants.
Actual status of the trade in medicinal plants is not known and this aspect deserves utmost attention. With increasing
pressure on forest resources, well-informed NWFPs marketing strategies could be crucial for maintaining the resource.
Producers need better information on the nature and volume of existing medicinal plants and other NWFPs trade,
markets and product standards. With the increase in green consumerism, knowledge of international market concerns
and quality standards of products is needed. More reliable, rational and transparent market transactions throughout the
production/market chain are needed for producers to receive a more equitable share of the product value. A greater
appreciation of marketing and market information is needed by producers, medicinal plants and other NWFPs -
programme planners and NGOs.The role of middlemen and their profit need to be marginalized. Minimum Support Price
(MSP) for NWFPs under commercial cultivation need to be fixed along with procurement by corporations or cooperatives
under state governments.



NWFPs STATUS IN THE COUNTRY

India is a country of vast diversity lying at the juncture of the big-geographic provinces of Afro-Eurasia and the Orient.
Because of the country’s diversified climatic and physiographic factors, India is blessed with all types of vegetation
ranging from tropical, subtropical, temperate to sub alpine and alpine. Due to its wide-ranging environmental regimes
and diverse biological communities, the country is one of the world’s top 12 ‘mega diversity’ nations. Non Wood Forest
Products (NWFPs) are derived from over 3,000 species. These products are classified as leaves, bamboos, gums, resins
and oleoresins, oil seeds, essential oils, fibres and flosses, grasses and fodder trees, tans and dyes, medicinal plants
and spices, animal products, edible products etc. Itis estimated that 60 percent of all NWFPs are consumed locally and
are not accounted in the calculation of revenues. There are many products which are not extracted fully or which go to
waste because of insufficient knowledge of their use or because they occur in inaccessible locations. The basic
objectives of the National Forest Policy of 1988 include conserving the national flora and fauna, meeting the needs of rural
and tribal populations and encouraging efficient utilization of all forest produce. The policy states that NWFPs which
provide sustenance to local communities should be protected and improved. It provides for research into the
conservation and management of forest resources and for increasing productivity through the application of modern
scientific and technological methods.

Traditionally, the collection of NWFPs have been of low intensity and generally sustainable. However, as the economic
potential of NWFPs has become apparent, the intensity of collection has increased and more significant infrastructures
for trade and processing have developed. This has raised concerns for the sustainability of the resources and the
distribution of the benefits derived from them and hence, many state governments have taken over the control of a
number of NWFPs. The state regulations bringing certain NWFPs under monopoly trade with the objective of preventing
unscrupulous intermediaries and their agents from exploiting NWFPs collectors, to ensure fair wages to collectors, to
enhance revenue for the state, to ensure quality and to maximize the collection of produce. In most cases, trading is
controlled through state-owned institutions such as state forest development corporations, federations, cooperatives
and tribal societies.

Among different NWFPs species, medicinal plants are attracting greater attention. Medicinal plants are globally valuable
sources of herbal products and they are disappearing fast. These plants are source of new drugs. With the increasing
demand for herbal drugs, natural health products and secondary metabolites of medicinal plants, the use of medicinal
plants is growing rapidly throughout the world (Chen et al., 2016). Unplanned development and overexploitation of
medicinal plants from un-managed natural resources has not only resulted in shortage of various herbs but extinction of
several species in nature. According to the International Union for Conservation of Nature and Natural Resources (IUCN)
and the World Wildlife Fund (WWF), there are between 50,000 to 80,000 flowering plant species used for medicinal
purposes worldwide. Among these, about 15,000 species are threatened with extinction from overharvesting and habitat
destruction (Bentley, 2010) and 20 % of their wild resources have already been nearly exhausted with the increasing

human population and plant consumption ( Ross, 2005).

More than 85% of herbal medicines used in traditional health care systems are derived from medicinal plants (Prasad and
Bhattacharya, 2003) and ensure the livelihoods of millions of people, especially in the Indian Himalayan region (Phondani

Xii
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etal., 2011). The wide altitudinal variation, different habitat types and varying microclimatic conditions in the Himalayan
region form an ideal environment for the growth and development of MAPs (Kala, 2005). In order to meet the growing
demand for these plants, it becomes important to conserve these plant species either by way of domestication and
cultivation or by other ex-situ and in-situ conservation measures for their sustainable use. Commercial cultivation may
have to be initiated under well defined conditions showing micro-climates similar to the niche requirements of the various
species. In many countries medicinal plants are collected from the wild vegetation. But in response to the combined
impacts of dwindling supplies due to overexploitation of the natural resources and increasing demands due to
population growth and growing global markets, now medicinal plants are also increasingly introduced into farming
systems. Such cultivation often takes place in multiple cropping systems including agro-forestry systems. For instance,
medicinal plants may be planted in the lower strata of multi-strata systems such as home-gardens (Rao et al., 2004).

Keeping in the view the indiscriminate extraction of medicinal plants from the wild and other concerns, approaches for
cultivation, sustainable harvesting and protection against existing threats should be developed for the conservation of
medicinal plants and livelihood enhancement of local communities. This has become a priority agenda as part of meeting
the international obligations under the biodiversity convention (Rao et al., 2003). As such, medicinal plants cultivation is
emerging as a sector of self-employment generation and an option for livelihood enhancement versus the cultivation of
traditional food crops (Phondani et al., 2011). Cultivation of many medicinal plants on private land is required both to
conserve the species and to ensure the supply of quality raw material to the industry. This is particularly important when
demand for a variety of MAP species is increasing with the expanding growth of human population (Maikhuri et al., 2003).
Information on the propagation of medicinal plants is available for less than 10% and agro-technology is available only for
1% of the total known plants globally. This trend shows that developing agro-technology should be one of the thrust
areas for research. Furthermore, in order to meet the escalating demand of NWFPs including medicinal plants, farming of
these plant species is imperative. Apart from meeting the present demand, farming may conserve the wild genetic
diversity of medicinal plants. Farming permits the production of uniform material, from which standardized products can
be consistently obtained. Cultivation also permits better species identification, improved quality control and increased
prospects for genetic improvements. Selection of planting material for large-scale farming is also an important task. The
planting material therefore should be of good quality, rich in active ingredients, pest and disease-resistant and
environmental tolerant (Kala et al., 2006).
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FOREST RESEARCH INSTITUTE (FRI)
DEHRADUN

Aloe barbadensis (Miller)
Syn. Aloe vera

* English Name/ Trade Name :  Aloe

® Common/Local Name : Hindi: Ghikanvar,
Ghikuamr, Gar pattha and
Rambans

Sanskrit: Ghritakumari,
Ghritkumari, Ghrtakumari
and Grhakumari

®*  Family : Liliaceae
® Part Used (s): Leaves
Aloe vera Plant
INTRODUCTION

Aloe barbadensis (Aloe vera) is a popular medicinal plant. Aloe belongs to the old world and is indigenous to Eastern and
Southern Africa, the Canary Island and Spain. The species spread to the Mediterranean basin and reached the West
Indies, India China and other countries in the 16" century; and certain species are now cultivated for commercial
purposes, especially in some of the West Indian islands of the north coast of South America. It is also cultivated
throughout India. Of late, because of high price of allopathic medicines with its known side effects, medicinal plants and
Ayurvedic medicines are becoming popular. World trade worth about 80 million US$ exists now and this is likely to
increase by 35-40 percent within 5 years. USA dominates the market (65%) while India and China have a share of 10
percent each which could be enhanced by its commercial cultivation.

GEOGRAPHICAL DISTRIBUTION

Aloe species are indigenous to Africa, but now have wide distribution in the tropical and subtropical regions of the world.
Species is grown in warm climates, both as wild and cultivated plants, in southern, eastern and northern African
countries, in countries bordering the Mediterranean and Red Seas, islands of the Indian Ocean, in India and in China.



Aloe plants may be found in temperate zones as cultivated crops or ornamentals, but must be protected from freezing
water.

BOTANICAL DESCRIPTION

It is a perennial plant; growing to the height of 45 - 70 cm. Aloe does not have a true stem but produces bloom-stalks. Its
fleshy leaves are about 60 cm long, 10 cm broad and 1.5 to 2.0 cm thick and have spiny margin with thin walled tubular
cells. The two sides of the leaves have thorny structure with a thorny tip. The inner substance of the leaves is jelly like.
Normally it flowers during October to January and the long inflorescence has large number of small pink flowers all
around arranged in auxiliary spikes. Most of the species are male, sterile, with scarcely any fertile pollen. Fruits develop
during February to April, which do not produce many viable seeds.

USES

A. vera plant has been known and used for centuries for its health, beauty, medicinal and skin care properties. Leaves are
used for stomach disorder, cosmetics and piles. The juice of leaves and flowers are used as medicine. Intake of juice of
leave, improves hunger and indigestion. Juice when mixed with sugar cures cough and cold. Besides these, it also cures
nervous weakness, asthma, jaundice, etc. The leaf flesh (about 7-8g) mixed with honey, taken in morning and evening
cures constipation. It contains various organic compounds, which cures diseases. Of these, the main compound is
aloine. Besides, it contains 12 types of vitamin, 20 kinds of amino acids, 20 kinds of minerals, 200 different types of
polysaccharides and various kinds of glycol-protein, which are used for human health. Aloine A and Aloine B, are
principle constituents of the ayurvedic medicine.

PROPAGATION

A.verais found as wild herb along the coast of South India. Itis under cultivation in fairly large areas in many parts of India,
viz. Chhatisgarh, Maharashtra, Madhya Pradesh, Gujarat etc. and also grown as ornamental plant. It is a sure cash
spinner and progressive farmers can go for plantation of the species. Cultivation of this herb in large scale can make India
move towards the leadership in global herbal market and this will fetch India good foreign reserves as well as domestic
economic prosperity. Indiscriminate over exploitation coupled with insufficient attempts for replenishment of wild stock
have contributed to its threatened status requiring scientific efforts for conservation and commercial cultivation.
Commercial cultivation of Aloe has been started in many parts of India.

Natural Regeneration

Regeneration through seeds s less due to low seed viability and germination rate. In nature, species regenerate through
rhizome. However, due to over exploitation of species from its natural habitat, natural regeneration of speciesis less.

Artificial Propagation

Itis normally not propagated through seeds. Vegetative propagation is easy and convenient.

Nursery Raising

Aloe is hardy plant and grows on a variety of soil. It does well in the sandy coastal to loamy soils of the plains with pH
up to 8.5. Waterlogged condition and problematic soil do not suit it cultivation. Aloe is usually cultivated between
March and June. The plant has a wide adaptability. It grows well in warm, humid or dry climate.
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Vegetative Propagation

The plants are generally propagated through
root suckers. Plant raised in polythene bags
during the previous year will be best for
planting during April and May.

Transplantation and Planting Density

About 2-3 ploughings are done to make the
soil weed free and friable. After that land
leveling is done. Along the slope, 15-20 feet
apart drainage are made. Before land
preparation, about 8-10 tonnes FYM/ ha is
applied. Before the last ploughing, 35 kg N, 70 e E i B -
kg P,0. and 70 kg K,O/ha are added. In Seedlings raised through vegetative propagation in FR.I nursery beds
September-October about 35-40 kg N as top-

dressing may be applied. If the soilis rich in organic matter, N dose can be reduced.
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Plantation is done in April-May. About 15-18 cm tall root suckers are planted at the spacing of 60 x 45cm in such a
way that two-third portion of the root-sucker should be under ground. Soon after planting, the land should be
irrigated. Generally, 4-5 irrigation per year is sufficient. However, water should not be allowed to stagnate near the
plant. Leaf mulching is useful to suppress weeds and save the labour.

SILVICUTURAL AND MANAGEMENT PRACTICES

Irrigation

Species is slightly tolerant to drought, but very sensitive to water logging. Therefore, proper drainage is more
important than irrigation. As per need, light irrigation during drought is enough. In India, number of irrigations in this
crop may be required between 4 and 10 depending on the area and climate.

Weeding

Generally, two weedings are enough in a year. In the beginning, when plants are small weeding is essential. In fully-
grown crop, neither the weeds could become dominant on the crop nor is it easy to perform weeding operation in the
field by conventional implements. At this stage, entire land is covered with crop. The leaves are full of gel and juice. If
they are disturbed in the weeding operation, they might break, causing damage to the crop. After 40 days, weeding
and earthing up are done. Earthing up is also practiced after top dressing of fertilizer.

Diseases and its Management

A. vera is infested by various insets and pests. Special care is needed for their control in medicinal plants like Aloe-
verawhere the juice of the leaves is directly taken as medicine. Use of organic source of plant protection materials like
raw garlic juice, neem oil (10,000 ppm) 2-3 ml /litres, tobacco extractant 20 ml/ litres gave reasonably good result. For
controlling termites problem, 350-400 kg Neem Cake / ha may be applied.

HARVESTING OF CROP

Plucking of old leaves can be started eight months after planting and older leaves must be harvested first. The leaves can
be carefully removed manually at the base in a rotating style, 2 or 3 leaves at time. An aloe plantation gives a commercial



yield from the second year up to the age of five years. Sharp knife is used for harvesting. Care has to be taken to reduce
the loss of juice from the cut portion. If harvesting is done once in a year, October-November are the best period for
harvesting. Second year gives maximum yield and upto 4-5 years, plant can be harvested. To harvest leaves, start by
selecting mature leaves from the outermost section of the plant. Cut them from as close to the base as possible without
disturbing roots. Too much old leaves do not give good quality gel. New and immature small leaves also contain least
quantity of gel.

POSTHARVEST MANAGEMENT

After harvesting, leaves are thoroughly washed with fresh water with mechanical washer, shade dried firstand then in sun
before storage. Flowers are collected in December — January and preserved after proper drying. Yearly 110-115 quintals
raw leaves and 350 —400 kg flowers / ha are obtained.

Drying and Storage

For the purpose of gel or juice the plant has to be used immediately after harvesting. Butin many ‘Ayurvedic’ preparations
whole plantis used in dried form. For this, it may be stored after drying the whole plants. Since its leaves contain pulp and
more than 90% water, they take long time to dry. For fast drying they may be dried in oven fitted with fan. While drying the
temperature of oven should not exceed 60°C and preferably it should be between 50 and 60°C. The plants should not be
kept in the oven immediately after harvest. Before keeping in the oven they should be dried in open air in the sun light for
some time to reduce the moisture level of the leaves. Excess moisture at high temperature in the oven may decompose
some important plant constituents. The dried plant material may be keptin jute bags for one year.

YIELD

The yield of dried rhizomes and roots varies from 110to 115 quintals / ha.

ECONOMICS OF THE SPECIES

S. No Expenses and Income Rs./ha

1 First year expenditure 2,25,000.00
2 2nd year cost 75,000.00

3 3rd Year cost 75,000.00

4, Total cost 3,75,000.00
5 Estimated income in 3 years (Price Rs.15/Kg) 25,59,000.00
6 Profit at the end of 3 years (estimated) 21,84,300.00
7 Profit / year / ha (average) 7,19,766.00

Maitra Sagar, Annadata, January (2010).

Note: In the business of herbs, there is still a situation of uncertainty, so in this economics the change/shuffle is
possible according to the market prices nowadays. Market price of this species vary from Rs. 1/kg to Rs. 15/kg
and accordingly profit may reduce drastically.
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Crepidium acuminatum (D.Don) Szlach. Syn.
Malaxis acuminata D. Don and Microstylis wallichii Lindl.

®* English Name/ Trade Name :  Jeevak

® Common/Local Name : Jeevak
* Family : Orchidaceae
* Part Used (s) : Pseudo-bulbs, Tubers
Jeevak
INTRODUCTION

Jeevak is a highly exploited medicinal terrestrial orchid. The orchid is a critically endangered species because of its
extensive use in Ayurvedic preparations like Ashtaverga, Jivinyaverga, Maduraverga and also in Chyvanprash as a health
tonic, blood purifier, aphrodisiac and also as an antioxidant. In Uttarakhand, its collection from the wild has been banned
because of its dwindling population. However illegal exploitation of the orchid continues and the resource may vanish
unless concrete steps are taken-up immediately. The rapid socio-economic changes in recent years and unscientific
collection of the plant without focused conservation lead to the depletion of the plant density in natural habitat of the
Himalayan region. The medicinal orchid is already highly endangered in its natural habitat due to increasing demand for
herbal drug. No scientific and sustainable harvesting procedures are available so far. Therefore, Forest Research
Institute, Dehradun (UK) developed techniques for its conservation and replenishment in natural habitat.

GEOGRAPHICAL DISTRIBUTION

The species is found in temperate to sub-alpine ranges of the Himalayas, between 1800 m and 2300 m altitude. Its
distribution is scarce and restricted. It is a shade loving species and needs rich humus and soil moisture. Itis distributed
in temperate to sub-alpine areas of the Himalayan region. Uttarakhand is the richest hub of the orchid species having
total 237 species of orchids have been recorded from the state of Uttarakhand, of which 127 are terrestrial, 99 epiphytic
and 11 saprophytic. Jeevak shows the highest density in the Banj-oak, mixed oak and Oak- pine forests. This species



grows in colonies and one colony may contain 5-25 individuals. The species forms colonies in shady places, moist
ground and inthe area that are wet and mossy.

BOTANICAL DESCRIPTION

Jeevak is an erect, tuberous, small, terrestrial orchid, having 20-25 cm height. The stem tends to be pseudo-bulbous at
the base. New plants arise from the rootstock and the mother plant decays as the daughter plant grow. Leaves are
simple, three or five in number and sheathing at the base. Flower deep pink in bunches, terminal dense to lax racemes,
bracts deflexed, bloom in mid-May and the plant remains in full bloom until October. Fruiting is completed in
October-November, after which it enters into dormant stage. Fruit is a capsule, 6-8 mm long, broadly ovoid-oblong,
ribbed and of light yellow colour.

USES

Jeevak is important for its medicinal uses in traditional system of medicine since Vedic period. Jeevak plant is
rejuvenating tonic, styptic aphrodisiac and antioxidant. It has a cooling action and cures bleeding diathesis, fever and
burning sensation. It is an important ingredient of Ashtaverga, under Jivaniya Verga of Charaka Samhita, which literally
means ‘life-giver. The pseudo-bulbs form an ingredient of Ashtavarga and are used in the preparation of Chyawanprash.
Itis considered as nutritive tonic, enhance sperm formulation and as a cure for tuberculosis. Paste of pseudo bulb can be
applied externally in case ofinsect bites.

PROPAGATION

Demand for a wide variety of wild species is increasing with growth in human needs, numbers and commercial trade. With the
increased realization that some wild species are being over-exploited, a number of agencies are recommending that wild
species be brought into cultivation systems. No report on its commercial cultivation is available in the market for the
pharmaceutical industries and medical practitioners. Therefore, its collection is from forest areas alone. Samples collected
from the market contain pseudo-bulbs which are too small to be harvested or used. Collectors take out the whole plant mass
and do not leave even the small bulbs for future growth thus endangering its survival in the wild. The Forest Research Institute,
Dehradun developed ex-situ and in-situ cultivation of the speciesin natural area as well in nurseries.

Natural Regeneration

In nature, species regenerate through seeds and pseudo-bulbs. However, due to over exploitation of species from its
natural habitat, natural regeneration of species is less. Seeds are very minute, difficult to separate them and
germination percentage is also very low.

Artificial Propagation

Species is propagated through seeds and vegetative propagation.

Nursery Raising

It grows in loose sandy loam soil, rich in humus, mainly on upper stratum of organic layer, in the wet localities. The



Propagation through Seeds

CULTIVATION OF SELECTED NWFPs A MANUAL

requirement of mean annual rainfall ranges between 1000 mm and 1500 mm and the optimal mean annual
temperature range is 10-15 °C. Mycorrhizal association is necessary for increasing nutrient uptake efficiency in this
orchid is recommended. Application of FYM and leaf mould @ 40-50 tonnes per hectare is optimum for the crop
growth. The organic manure is applied in two doses. Mature bulbs may be collected from the wild sources in the rainy
season. The crop is raised by planting whole, half or segmented pseudo-bulbs directly in main field in the first

fortnight of May.

Orchids are characterized by very small seeds that
are not fit for propagation. Studies conducted on
this species suggest that seeds show poor
germination and produce seedlings of low vigour.
Also, the fruiting pods are very small and most of
the seeds are dispersed before collection. Seed

viability studies are also not available (Fig: 1-3)

Fig 1: Mature Pods of Jeevak
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Fig 2: Pod of Jeevak Fig 3: Seeds of Jeevak

Vegetative Propagation

Only vegetative parts, such as pseudo-bulbs, daughter plants, nodal segments of rhizomes or tubers, are feasible as
propagation materials. Each pseudo-bulb has four to five nodal segments. These pseudo-bulbs are collected in the
first half of November. Mature bulbs may be collected from the wild sources in the rainy season. The crop is raised by
planting whole, half or segmented pseudo-bulbs directly in main field in the first fortnight of May. The soil is treated
with fungicide or solarized to check the fungal attack. About 250 000 nodal segments or125 000 bulbs are required
for planting as a sole crop in one hectare of land at a spacing of 20 cm > 20 cm. Experiments carried out on
transplanting of pseudo-bulbs cuttings in natural habitat of species showed better performance in tip portion and
whole bulbs.



Tip Middle Basal Whole Tip Middle Basal

Transplantation and Planting Density

For field plantings, the initial land preparation is done in November or December. The field is left fallow for the entire
winter. It needs large quantity of organic manure and layering of leaf litter (40-50 tonnes/ hectare), which are applied
intwo doses. The land is again ploughed in next May, followed by mixing of half the amount of FYM and leaf litter in the
soil in a pulverized form. Remaining half of the organic manure is added to the field after planting. Raised beds are
prepared to provide good drainage. Bulbs are planted in the field in the first fortnight of May, before they sprout.
Under the optimum favorable conditions, a pure crop of Jeevak with a spacing of 20 cm> 20 cm requires about 125
000 bulbs (250 000 nodal segments) per hectare of land. Orchid can be grown as a sole crop as well as an intercrop
with plants like colocasia, ginger and turmeric.

SILVICUTURAL AND MANAGEMENT PRACTICES
Irrigation

This species is planted just before the onset of the rain, so irrigation is needed immediately. However, if rains do not
commence within a week of planting, repeated irrigation becomes necessary to save the sprouting bulbs. Frequent
watering is required in the early stages of the cropping. Thereafter, sprinkler irrigation may be done twice a week.

Weeding

Frequent weeding is required in the rainy season. Mulching of the beds with leaf litter ensures control of weed growth,
checks soil erosion and helps to conserve moisture during the dry period.

Diseases and its Management

Attack of white grub, June-beetle, a sub-terranean pest, is occasionally noticed on the bulbs. Application of phorate
@10 g/liter as a basal treatment at the time of planting can check the white grub attack. Manual picking or solarization
of soil also helps in countering the grub. No fungal attack has been reported in the field. Moist bulbs are susceptible
to attack of rot fungus during storage. Beds under open conditions show leaves tinged yellow, which is not the case in
bedsinshade.
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HARVESTING OF CROP

The crop matures in five months and the tubers are ready for harvest when pseudo-bulbs are of marketable size (length
more than 5 cm and diameter more than 1 cm) when dormancy sets in during the last week of October or first week of
November were harvested. The yield of the bulbs after 1 or 2 years could be 3 to 4 folds and therefore, suggested to take

up sustainable management.

Bulbs are dug carefully after watering. The injured bulbs cannot be stored as these are prone to decay. Biochemical
studies of pseudo-bulbs have shown major constituents as carbohydrates (23%-28%), proteins (30-42 mg/g), total
sugars (29-32 mg/g)and phenols (1.2-2.1 mg/g). Collections from wild sources are generally rich in these constituents
than the cultivated produce. However, phenolic content is marginally higher in the cultivated crop.

POST HARVEST MANAGEMENT

After harvesting the crop, fresh pseudo-bulbs should be immediately washed thoroughly with running water so that all the

foreign material is removed.

Grading of the Pseudo bulbs

Drying and Storage

The produce is cleaned, dried in shade and stored in cool dry place for marketing. Storage of harvested tubers is done by
burying them in sand/soil. Pseudo-bulbs can also be stored in pots or brick chambers filled with sand or inside the pits
made on the sloping walls of terraces. Storage in sand and inside sloping pits gives 100% protection for future plantation,
but there are chances of damage due to rodent attack and accumulation of water inside the pits.

YIELD

Average yield of dried tubers varies from 600 kg to 750 kg per hectare. An annual expenditure of nearly Rs.1,10,000 is
incurred on cultivating the crop on 1 hectare of land.
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3  Ocimum sanctum Linn.

* English Name/ Trade Name :  Sacred Basil, Holy Basil

® Common/Local Name : Hindi: Tulsi

Sanskrit: Ajaka, Manjari

*  Family : Laminaceae
® Part Used (s) : Leaves
0. sanctum in Nursery
INTRODUCTION

The aromatic plants belonging to genus Ocimum is popularly known as Basil. The word Basil is derived from Greek word
“Basilica” means royal plant. Itis an aromatic herb and is thought to have originated in north central India and now grows
throughout the eastern world tropics. Within Ayurveda, tulsi is known as “The Incomparable One,” “Mother Medicine of
Nature” and “The Queen of Herbs,” and is revered as an “elixir of life” because of its medicinal properties and spiritual
importance. Within India, tulsi has been adopted into spiritual rituals and lifestyle practices that provide a vast array of
health benefits that are just beginning to be confirmed by modern science. This emerging science on tulsi, which
reinforces ancient Ayurvedic wisdom, suggests that tulsi is a tonic for the body, mind and spirit that offers solutions to
many modern day health problems.

GEOGRAPHICAL DISTRIBUTION

The geographical distribution shows three main centres of Ocimum diversity viz. tropical and subtropical regions of
Africa; tropical Asia and tropical parts of South America. The maximum numbers of species are found in the tropical rain
forests of Africa; however, few species of Basil are native to India. In India, about nine species of Ocimum have been
reported including three exotic species namely O. americanum, O. minimum and O. africanum. The genus is well
represented in the warmer parts of both the hemispheres from sea level to1800 m. O. sanctum being considered as
sacred by Hindus is cultivated in almost every partin India and found in the most of households.

BOTANICAL DESCRIPTION

Tulsi is an erect, much branched, fragrant and having hair all over and branch is usually purplish. It attains the height of
about 60-90 cm. It has oval shaped leaves which are upto 5 cmlong. The leaves are 2- 4 cminlength and 1.6-3.2 cm wide
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elliptic, oblong obtuse, pubescent on both side and minutely gland-dotted. Tulsi with the green leaves is called the
Shri Tulsi and one with the reddish leaves is called the Krishna Tulsi. Leaves of Tulsi contain essential oil. Its seeds are flat
and yellow to reddish in colour. The Tulsi flowers are small having purple to reddish color, present in small compact
clusters on cylindrical spikes. Stalk less heart - shaped bracts are there at the base of each flower cluster. Sepal cup is not
hairy within. Flowers are rarely longer than 5 mm, calyx tube bearded outside near base. Flower tube is hairy. Flowers are
inracemes. The fruits are small and the seeds yellow to reddishin colour.

USES

Tulsi is aromatic, carminative, antipyretic and antibacterial, diaphoretic and expectorant. Leaves are used for herbal tea
and inflorescence for aromatic oils. It is very effective in treatment of viral encephalitis. The plantis also used in snakebite
and scorpion sting. It gives relief in cold and cough. Tulsi contains vitamin C and antioxidants such as eugenol, which
protects the heart from the harmful effects of free radicals. Eugenol also proves useful in reducing cholesterol levels in the
blood. Tulsi acts as a mild diuretic and detoxifying agent, which helps in lowering the uric acid levels in the body.

PROPAGATION

This aromatic plant is native to Indian subcontinent and cultivated throughout Southeast Asian tropics. Basil is cultivated
over an area of 25,000 ha in India and it accounts for annual production of about 250-300 tons of oil. As the demand in
aromatic industry is growing high, concerns are growing over the improved production and quality of raw materials used.
Hence, farmers shall take up Basil cultivation and increase the production by adopting the proper cultivation practices.

Natural Regeneration

In nature, species regenerate through seeds. However, due to over exploitation of species from its natural habitat,
natural regeneration of speciesis less.

Artificial Propagation

Species is propagated through seeds and stem cuttings.

Nursery Raising

Grows well on variety of soils such as rich loam to poor laterite, saline and alkaline to moderately acidic soils are well
suited. Well-drained soil helps better vegetative growth. Water-logging causes root-rot and results into stunted
growth. Long days and high temperature are favorable for plant growth and oil production. Plough land to fine tilth
and lay-out plots of convenient sizes for irrigation. Add 15 tonnes of farmyard manure per hectare during the
preparation of land and mix well in the soil. The nursery can be raised in the third week of February and transplanting
is generally started in the middle of April. This can be undertaken in the month of March.

Vegetative Propagation

Tulsi can also be propagated by vegetative method using terminal cuttings. About 90-100 per cent success when
planted during October-December months is achieved. For this purpose, cuttings with 8-10 nodes and 10-15 cm
length are used. They are so prepared that except for the first 2-3 pair of leaves the rest are trimmed off. Later, they are
planted in the well prepared nursery beds or polythene bags. In about 4-6 weeks time, the rooting is complete and
they are ready for transplanting into the main field. The plants are transplanted at a spacing of 40 cm between the
rows.

Propagation through Seeds

Raised seed beds should be thoroughly prepared and well manured by adding FYM. Sow seeds 2 cm deep in the
nursery beds in the 3rd week of February, about 200-300g seeds are enough for planting one-hectare area. After




sowing the seed in the nursery, a mixture of FYM and soil is thinly spread over the seeds and irrigated with a sprinkler.
Seed germinationis completed in 8-12 days.

Transplantation and Planting Density

Seedlings are ready for transplanting in 6 weeks time. Transplanting during middle April at 40 x 40cm and 40 x 50cm is
doneto get high herbage and oil yield. Tulsi allow to grow at different stages of harvesting (Figure:1-4).

SILVICUTURAL AND MANAGEMENT PRACTICES

Irrigation

It depends upon the moisture content of soil. In summer, 3 irrigations per month are necessary. 12-15 irrigations are
enough during the year.

Weeding

Mulching reduces weeding requirements. First weeding is carried out one month after planting and the next as per
requirements. One hoeing after two months of planting is sufficient.

Diseases and its Management

The plant is susceptible to powdery mildew caused by Oidium spp., seedlings blight caused by Rhizoctonia solani
and root-rot caused by Rhizoctonia bataticola. To prevent diseases, bio-pesticides should be prepared (either single
or mixture) from Neem (kernel, seeds and leaves), Chitrakmool, Dhatura, Cow's urine etc. For powdery mildew,
spraying the plants with water jet washes down the fungus and spraying of wetable sulphur (4 g/L of water). Latter two
diseases are managed by improved phyto-sanitary measures and by drenching the nursery-beds with a solution of
mercurial fungicides. The larvae of leaf-rollers sticking to the undersurface of the leaves fold them backwards length-
wise, thus webbing them. Malathion (0.2%) may be sprayed to control this insect.

HARVESTING OF CROP

For oil production, crop is harvested when itis in full bloom stage. The first harvest is obtained after 90-95 days of planting.
Do harvesting every 65-75 days interval on bright sunny days. Delay harvest by a day or two if there is rain before planned
harvesting schedule.

1* Harvest

After 60-65 days of planting, when the plants starts initiating flowers, carry out the first harvest by cutting down the
plants at 6 to 8 inch above the ground level.

2" Harvest
Done after about 45 days of first harvest. Pluck all buds having 6 leaves by hand.

3“Harvest

Done after about 25 days of 2™ harvest, carry out the 3 harvest by cutting down the plants at 2 feet height above the
ground and collect all the buds and leaves.

4" Harvest

After about 25 days of 3“ harvest, cut all leaves and buds from the plant. There is no requirement for leaving any
leaves on the plant because the plant dies out during winter in Dehradun areas.
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Fig 1: Tulsi for Harvesting Fig 2: 1* Harvest
(Cut at 6 to 8inch above ground after 60days)

Fig 3: 2" Harvesting - Fig 4: 3° Harvest
(Pluck Buds after 45 days of 1st Harvest) (After 25 days cut at 2 feet height- pluck)

Fig 5: Plucking buds by hand ensures quality Fig 6: Plucked young bud
(4th Harvest (Last harvest) Pluck all the buds and leaves)
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POST HARVEST MANAGEMENT

After harvesting the crop, leaves should be immediately washed with running water so that all the foreign material is
removed. The harvested produce may be allowed to wilt in the field itself for 4-5 hours so as to reduce the moisture and
also the bulkiness. Oil quality and its yield do not diminish up to 6-8 hours after harvest, but further delay may cause
considerable loss inyield and quality of oil.

Oil Extraction

Steam distillation is found to be superior to hydro distillation and hydro cum steam distillation. Distillation unit should
be clean, rust free and free of any other odour. The oil obtained is then decanted and filtered. The distilled oil is treated
with anhydrous sodium sulphate or common salt at the rate of 20 g per liter to remove the moisture.

Drying and Storage

Harvested materials must be spread thinly in the shade over a flat surface having good ventilation and dust free. Turn
or move the material at least twice a day. Do not spread directly on the ground or on bricks; spread over papers but
not on printed papers like newspaper, magazines, etc. Leaves/buds should not be piled up. The oil should be stored
in sealed amber coloured glass bottles or containers made of stainless steel, galvanised tanks, aluminium

containers and stored in a cool and dry place.

Fig 7: Fungus infested buds and leaves Fig 8: Dried products stored in a dark, dry place

YIELD

About 8to 10 tonnes of fresh herbage per acre can be obtained by two to three harvests in a year. The oil yield varies with
type, season and place of origin. Oil recovery ranges from 0.30-0.4%. Present market rate is ranging from Rs.800 to
Rs.3000 per liter.
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4 Oroxylum indicum Vent

®* English Name/ Trade Name :  Sonapatha
® Common/Local Name : Shyonak (Ayurvedic)
Sonapatha (Hindi)
* Family: Bignoniaceae
* Part Used (s) : Root Bark
Oroxylum indicum
INTRODUCTION

Oroxylum indicum is a high demanded medicinal plant for pharmaceutical and perfumery as well as incenses industries.
Itis gradually depleting from its natural habitat due to unscientific exploitation. Due to rapidly increasing demand, there is
tremendous pressure on the supply base. This has reached crisis point for some species including O. indicum. Further,
there are also concerns about maintaining the quality of supplies. Hence, it is important to assess its distribution and to
develop easy means for cultivation either in-situ or ex-situ. According to a NMPB report, demand of O. indicum is
100MT/year and supply is very less. Therefore, to meet the present demand and supply gap itis important to conserve the
germplasm area for these particular species so that the demand and supply gap may be filled up to the some extent.
Hence, there is an urgent need for conservation and multiplication of this important species. The NTFP Discipline of
Silviculture and Forest Management Division of FRI, Dehradun explored the natural distribution and mapping of the
species. Very low density of this species in 4 state namely Uttarakhnad, Uttar Pradesh, Haryana and Punjab was found.

GEOGRAPHICAL DISTRIBUTION

0. indicum is native to the Indian sub-continent, in the Himalayan foothills with a part extending to Bhutan and southern
China, in Indo-China and the Malaysia eco-zone. It is also found in Sri Lanka, Taiwan, Yunnan, Cambodia, Indonesia,
Laos, Malaysia, Myanmar, Nepal, Philippines, Thailand and Vietnam. The species is found throughout the tropical forests
of India, i.e. north-eastern, central and southern India. It is more frequent in Vindhyas and southwards in mix-deciduous
forests, ascending to 1200 a msl altitude and naturally found in forests near rivers and streams. The species is generally
absentin dry climate of western India.
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BOTANICAL DESCRIPTION

O. indicum is a medium-sized, soft-wooded tree attaining a height of 10-16 m. Stem bark is dull brown in colour; leaves
are broad, 60-120 cm in length and pinnately compound. Leaflets are ovate, wavy and acuminate. Leaf fall occurs during
winter season each year. The tree is recognized by ternately bipinnate leaves. Inflorescence is generally situated at the
apices of branches and its length is about 30 cm or more. Lower inflorescence is large, fleshy, violet colored and foul
smelling with 2.5-cm-long pedicle. Calyx and corolla are about 2.5 cm and 6.5 cm in size, respectively. Stamens are
slightly exerted and base of filaments is wooly. Fruit is a follicle, 30-90 cm long and 5-10 cm broad, strap/sword shaped,
compressed and two-valved. Seeds are flattened and silvery winged. Flowering occurs from July to August, while fruiting
occurs from December to March.

USES

O. indicum is widely used for multiple purposes and Ayurveda has recognized its medicinal importance for centuries.
Being an important medicinal plant, it is used extensively for treating a variety of ailments. The plant is used in many
Ayurvedic preparations like, Shyonakapatpak, Dashmula and Chyawanprash. Root bark is an astringent, tonic, anti-
diarrhoea, diuretic, anodyne and is used to cure dropsy.

Stem bark is anti-rheumatic. An infusion of bark powder is diaphoretic. Tender fruits have spasmolytic, carminative and
stomachic properties, while seeds are purgative. Young shoots and unripe fruits are eaten as vegetables. Thin and light
seed are used as stuffing materials for hats and umbrellas. Bark and fruits are used for dyeing and tanning. Mature fruits
of the tree are used in treating cough, bronchitis, jaundice, piles, smallpox, dyspepsia, colic, leucoderma,
pharyngodymia, cardiac disorder, helminthiasis, gastropathy, hemorrhoids and cholera. The root bark of O. indicum is
acrid, bitter, pungent, astringent to the bowels, cooling, aphrodisiac, tonic, increases appetite, useful in biliousness,
fevers, bronchitis, intestinal worms, vomiting, dysentery, leucoderma, asthma, inflammation and anal troubles.

PROPAGATION

Owing to the indiscriminate collection, over exploitation and uprooting of whole plants bearing roots, this valuable tree
has become vulnerable in Karnataka and Andhra Pradesh and endangered in Kerala, Maharastra, M.P. and Chhatisgarh
(Darshan and Ved, 2003; Jayram and Prasad, 2008) and is feared to become endangered soon in other states too. Some
herb traders are reported to supply Sonpatha tree parts to some leading pharmaceutical companies and twigs of the tree
are traded in Indian as well as international markets. Local healers and local as well as cross border traders are rampantly
collecting this species from the wild which is causing a severe threat to its existence in India. Industrial requirements for
production of different commodities are met through wild collections from forests. For the conservation of this species,
rapid multiplication and rehabilitation in its natural habitat is necessary. Besides, reliable method of quick multiplication
like tissue culture and methods of in-situ as well as ex-situ conservation could well provide a viable solution to the
problem.

Natural Regeneration

It regenerates naturally by seeds, which germinate in the beginning of the rainy season. Seedlings require moderate
shade in the early stages. However, the seed set is poor and seed viability is low. Problems related with its natural
propagation and indiscriminate exploitation for medicinal purpose has pushed O. indicum to the list of endangered plant
species of India.



CULTIVATION OF SELECTED NWFPs A MANUAL

Artificial Propagation

Species is propagated through seeds and vegetative propagation.

Nursery Raising

Before field preparation, a nursery of the plants is raised in polythene bags during second half of March. The
polybags should be filled with sandy-loam soil with good quality, well-decomposed FYM added to it in the ratio 2:1.
After emergence of the seedlings, the plants are watered regularly to maintain optimum moisture level.

Propagation through Seeds

Seed is the best propagation material and should be collected before splitting of pods during February-March. Seed
germination percentage is 80%-90% without any pretreatment, 250 g of seeds are sufficient to raise stock for
plantation on one hectare of land. By following grading only matured good seeds are required. Prepare the mother
beds in a well-drained location, irrigate the bed well and keep it as such for 2 days. Place the seeds with wing
horizontally on the prepared bed at the spacing of 4 inches seed to seed. Keep the seeds exposed and not cover the
seeds with soil and maintain proper humidity and drainage as well till germination starts. The plants are ready for field
planting in the next season.

Vegetative Propagation

Root Suckers

The tree can be propagated by transplanting root suckers which are produced in profuse, often forming a dense
growth round the parent stem.

Transplantation and Planting Density

The land is tilled to make it porous, friable and weed-free. Pits of appropriate size, preferably 60 cm® are dug in a
square planting geometry (2 m x 2 m). Approximately, 20 kg FYM, 150 g of nitrogen and 250 g of super phosphate
are mixed in the top soil and the pitis loosely filled back before planting.

Transplanting in the main field is done in the first week of July. A spacing of 2 m < 2 mis considered appropriate. An
optimum crop stand of 2500 plants/hectare is achieved with this spacing. Gap filling is done in September. The plant
can be grown as a sole crop as well as in a mixed plantation. Short-term seasonal herbs can be grown in the inter-
spaces after first year of growth.

SILVICUTURAL AND MANAGEMENT PRACTICES

Irrigation

In the first year, irrigation should be done at least six to eight times but more frequent irrigation during the summer
months (at an interval of 7-10 days) is desirable for maximum productivity.

Fertilization and Weeding

About 20 kg of well-decomposed FYM, 150 g of nitrogen and 250 g of super phosphate are required per plantin three
split doses at intervals of six months for two years after transplanting. Potash is required only in potassium-deficient
soils. Normally, two weeding along with hoeing are considered sufficient.



Diseases and its management

Leaf-eating caterpillars like Bihar hairy caterpillar (Diacrisia obliqua) and grasshoppers damage leaves during rainy
season. Besides, termite attack causes serious damage to root bark in crops grown on drier lands. These insects can
be controlled by applying Endosulphan 30 EC spray @ 0.03% in water solution twice at 15-day interval as soon as the
termites attack the plants.

HARVESTING OF CROP

The tree starts flowering and fruiting after three years and forms viable seeds even in first fruiting. It takes about three to
five months for fruits to attain maturity. A pit is dug around the tree and filled with water to facilitate uprooting. The plants
are uprooted for harvesting of root bark only after six to eight years, i.e. from October-December.

POST HARVEST MANAGEMENT

After uprooting, the roots are thoroughly cleaned. Thereafter, the bark is peeled off and the root is cut into small pieces,
which are shade-dried to reduce their moisture level to less than 12%. The dried material is stored in moisture-proof bags.

Figl: Exploration of side root Fig 2: Cutting of the root

Fig 3: Selection of root for analysis



