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Introduction

The Himalayan region is bestowed
with a variety of natural resources which
have been exploited by mankind since
times immemorial. One of the major sectors
of natural resources in the region is
‘medicinal plants’. The description of
Himalayan medicinal plants can be seen
in ancient as well as modern literature
including those dealing with Ayurveda,
Yunani, Tibetan, Chinese and Western
systems of medicine. It is believed that out
of over 1,600 species of medicinal plants
traditionally used in India (Uniyal et al.,
2002), more than 50% species come from
the Himalayan region. In recent years
there has been a sudden rise in the demand
of herbal products and plant based drugs
across the world resulting in the heavy
exploitation of medicinal plants.
Uncontrolled and unscientific harvest of
several species has resulted in the drastic
decline of species and habitat degradation.
Several authors e.g., Uniyal et al. (2002),
Maikhuri et al. (2001) have recommended
ex-situ conservation and domestication of
medicinal plants in the region. However,
agro-technology for many species,
especially herbaceous plants has not yet
been standardized. Yet, a large number of
Government and Non-Government
agencies have been promoting cultivation
and harvest of medicinal plants in the

region, to the extent of duplication of
efforts and over emphasizing on selected
herbaceous species. It is noted that a large
number of tree species found in the
Himalayan region have great potential to
become raw material for modern
pharmaceutical industries and other uses.
Such multi-purpose species have largely
been neglected by the agencies dealing with
medicinal plants. Since silvicultural
techniques for many of the tree species
have already been evolved, it would be
easy to cultivate multi-purpose tree species
as part of farm-forestry, wasteland
development and agro-industries.

In this paper, an update on the
distribution, use patterns and potential
for conservation of medicinal trees in
Uttaranchal, a newly established State in
the Himalayan region, has been presented.

Material and Methods
The State

The State of Uttaranchal which came
into existence as the 27th State of Republic
of India on November 9, 2000, was carved
out from the erstwhile Uttar Pradesh. It
lies between 28°53'24" and 31°27'50" N
latitudes and between 77°34'27" and
81°02'22" E longitudes. The State covers
an area of 53,483 km?, of which 51,000
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km? comes under the Himalayan region.
The State has 13 districts viz., Chamoli,
Pauri Garhwal, Tehri, Rudraprayag, Dehra
Dun, Nainital, Udhamsingh Nagar,
Almora, Bageshwar, Pithoragarh and
Champawat. The State forms the
catchment areas of three major river
systems viz., Yamuna, Ganga and Kali.
The river Ganga is fed by several
tributaries viz., Alaknanda, Bhagirathi,
Mandakini, Pindar and Vishnu Ganga of
the region. Among the mountain peaks
are Nanda Devi (7816m, the highest peak
of the State), Gauri Parvat, Kamet,
Trishul, Chaukhamba, Dunagiri,
Panchchuli and Nanda Kot. Gaumukh,
Pindari and Milam are the major glaciers
in the State, which are visited by numerous
tourists, trekkers and nature lovers every
year.

The climate of Uttaranchal is strongly
influenced by the South-West and North-
East monsoons. However, there are mainly
three prominent seasons, viz., winter,
summer and rainy, while a short period
for autumn and spring is noticeable. The
State is divisible into four major geologic
formations: Siwalik (outer) Himalayas,
Lesser (lower) Himalayas, Greater (main)
Himalayas and trans-Himalayas (Wadia,
1966). These geologically distinct areas
represent different soil types ranging from
alluvial soil, podsolic soil, mountain and
hill soil and high altitude meadow soil
(Singh and Singh 1992).

The State is divisible into four eco-
climatic zones viz., sub-tropical (<1500m),
warm temperate (1500-2500m), cool
temperate (2500-3000m), sub-alpine (3000-
3500m), alpine (3500-5500m) and nival
(>5500m). According to Champion and
Seth (1968) and Osmaston (1926) several
forest-types represent .different climatic
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zones. In sub-tropical zone the dominance
of moist and dry sal forests, dry riverine
(Acacia-Dalbergia) forest, dry deciduous
(Acacia-Anogeissus-Aegle-Dalbergia) forest
and dry bamboo brakes are the major
forest types. In warm temperate zone, Chir
pine (Pinus roxburghii) forms the forest
with several associates: Chir pine-
Terminalia, Chir pine-Banj oak (Quercus
leucotrichophora), Chir pine-Acacia-
Mallotus-Lannea and Chir pine-
Wendlandia, while in moist riverine forest
Alnus-Toona, Aesculus-Juglans form the
major communities. In cool temperate
zone, all the Oaks [Banj oak; Tilonj oak
(Quercus floribunda); and Rianj oak
(Quercus lanuginosa)] form pure forests
and in some localities mixed,broadleaved
(mainly oaks), while moist Deodar (Cedrus
deodara), Cypress (Cupressus torulosa) and
deciduous (Aesculus-Acer-Juglans) forests
also occupy the similar altitude in the zone.
Silver fir (Abies pindrow), Kharsu oak
(Quercus semecarpifolia), mixed Silver fir-
Kharsu oak, Silver fir-Birch (Betula utilis)
and Birch forests predominate in sub-
alpine zone. The sub-alpine region
terminates at treeline where species of
Juniper (Juniperus), Salix and Birch are
commonly found. The herbaceous and
shrubby vegetation dominates the alpine
region.

In all there are 6 National Parks and
6 Wildlife Sanctuaries in the State, which
cover 12.1% of the total geographical area.
The State harbours one of the premier
biosphere reserves of the country, which
has two core zones i.e. Nanda Devi
National Park and Valley of Flowers
National Park.

Present Analysis

For the compilation of medicinal trees
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of Uttaranchal State, an extensive survey
of literature was carried out, which
includes several florulas, such as Anon.
(1948-1976), Balodi (1988), Lal and Dube
(1984), Duthei (1903-29), Gaur et al. (1983),
Gaur (1999), Goel and Bhattacharya
(1981), Gupta (1962, 1968, 1981),
Hooker (1887-1897), Jain (1968, 1991),
Kanjilal (1928), Maheshwari and Singh
(1984), Maikhuri et al. (2001), Naithani
(1984), Nautiyal (1981), Osmaston (1926),
Purohit and Dhar (1997), Purohit et al.
(1985), Raizada and Saxena (1978),
Rajwar (1983), Rawat and Pangtey
(1987), Samant et al. (1998), Singh and
Prakash (2002), Singh et al. (1980), Sharma
et al. (1979) and Uniyal et al. (2002).
Bennet (1987) was consulted for name
changes.

The information on the medicinal use
of trees, altitudinal range, parts used and
uses for different ailments was collected
and given in Appendix L.

Results

(a) Medicinal trees: An update : A total of
197 tree species belonging to 59 families
have been identified as medicinally
important in the State (Appendix I). The
larger families of medicinal trees are in
following order: Euphorbiaceae, Fabaceae
and Moraceae (11 species) > Rosaceae (10
species) > Lauraceae, Mimosaceae and
Caesalpiniaceae (8 species) > Pinaceae,
Sterculiaceae and Tiliaceae (6 species). 19
families had one tree species of medicinal
value. The total families in each zone with
species number is shown in Fig 1. The
medicinally important trees comprise
nearly 80% of all the tree species recorded
in the State (Purohit and Dhar 1997). It
was found that 23% species were native to
Himalaya.
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(b) Distribution of medicinal trees in
various eco-climatic regions : The dominant
families present in different regions are
listed in Table 1.

Of the total species 86%, 32%, 11%,
5% and 2% species are present in different
regions (sub-tropical to alpine). The species
in blocks (128, 3 and 1) are exclusively in
sub-tropical, warm temperate and cool
temperate zones, respectively, while no
species were restricted to sub-alpine and
alpine zones.

The statistics of the total species for
each zone are given in Table 2. The table
also depicts the species present between
the zones in vertical direction.

(c) Use pattern : Bark, leaves, fruits, root,
and seed are the most frequently used
parts for various ailments. Their ranking
in terms of use is as follows: bark (118
species) > leaves (78 species) > fruits (65
species) > root (42 species) > seed (30
species). The contribution of other parts is
quite low, e.g., flowers (17 species), stem
(9 species), latex (6 species) resin (4 species)
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Table 1

Dominant families in diferent eco-regions

Region Total Dominant families Number of families
Species | Families (species number) with single species
Sub-tropical 170 56 Euphorbiaceae (11) 15
Fabaceae (11)
Moraceae (10)
Caesalpiniaceae (8)
Mimosaceae (8)
Anacardiaceae (7)
Sterculiaceae (6)
Myrtaceae (5)
Lauraceae (6)
Tiliaceae (6)
Warm temperate 64 32 Rasaceae 9) 6
Lauraceae (7
Pinaceae )]
Euphorbiaceae (4)
Moraceae 3
Cool temperate 22 14 Pinaceae (6) 3
Rosaceae 4)
Sub-alpine 10 7 Pinaceae (2) 2
Ericaceae (2)
Salicaceae (2)
Alpine 4 4 - 4

and wood and gum (5 species each). The
overall contribution for each plant part is
shown in Fig. 2.

Use of plant parts for 24 major
diseases was sorted out. It was found that
maximum trees are being used for
dysentery, fever, diarrhea, Rheumatism,
wounds, cholera, skin diseases, bronchitis,
cough and asthma. The number of species
used for different diseases are shown in
Fig. 3.

Prospects of conservation

Uttaranchal has been projected as
‘Herbal State’ of India. Considering its rich
forest cover (ca. 45% of the State), a wide
range of eco-climatic regions and a diverse
medicinal flora, there is no doubt that
the State has great potential to serve as a
model for conservation and development
of herbal plants. While alpine region and
temperate grassy slopes are ideal for
in-situ and ex-situ conservation of
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Table 2

The number of medicinal trees (richness) in different eco-climatic regions of Uttaranchal.

Zone Altitudinal range (m)
< 1500 1500-2500 2500-3000 3000-3500 > 3500

Tropical [ 128
Warm temperate 39
Cool temperate 1 11 1
Sub-alpine 1 6 0 0
Alpine 1 2 2 0 0
Total 170 64 22 10 4
Fig. 2 Fig. 3
e l Root
- Resin mf\i:::ﬁ;
[] Gum Pm::::
Eczema, Mestrual complaints, liver complaints
Seed Abortifacient umm——
£ o . Digestive complainta, Gonorthoes jmmmm
& 3 B Frui Eye disease, Bone fracture s
B Flowe o
Latex Bronchitls ACS:::: ——
Wood Rhcu(r::::ll::
Bar R
Leaves Dysentery. pmm— ———
0 5 10 15 20 25 30 35 40 45 SO
& Ste Number of species
Percentage of parts used for various ailments Number of species used for different diseases
herbaceous medicinal plants, the areas Protected Areas, village and community
below 3500m, especially with rich soil, lands. Similarly, thé warm temperate
would be ideal for plantation of tree crop, region has tremendous potential to
especially multipurpose and medicinally harbour a variety of medicinal trees,
important trees. For example, in the which would bring modest but perpetual
Bhabar (sub-tropical) region Khair health and economic returns to the local
(Acacia catechu), Bel (Aegle marmelos), people. While a number of agencies are
Harar (Terminalia chebula), Bahera engaged in promotion of medicinal ‘herbs’,
(Terminalia belerica), Amla (Emblica forestry sector needs to revamp the
officinalis) and Arjun (Terminalia arjuna) silviculture of medicinal trees in the State
can be propagated at commercial scale in before a large ‘niche’ of this sector is

the buffer/ecodevelopment zones of diluted.
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Conclusion

Over 197 species of trees are reported
to be medicinally important in
Uttaranchal. In recent years, Uttaranchal
Government has set up a separate Herbal
Development and Research Institute for
the propagation and development of
medicinal herbs. In addition, several
sectors of Government and NGOs have
been working towards promotion of
medicinal herbs in the State. However,
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potential of native trees as medicinal plants
has been neglected. As silvicultural
practices and cultivation techniques for
many medicinal trees are already
known, forestry sector needs to revamp
propagation of medicinal and multi-
purpose tree species in various eco-climatic
regions of Uttaranchal. At the same time
a policy on harvesting protocols needs to
be developed by concerned agencies for
the wise and sustainable harvest of plant
parts.
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SUMMARY

This paper deals with distribution and use pattern of medicinal trees in the State of
Uttaranchal, India. Based on extensive literature survey, a list of 197 medicinal trees found in
Uttaranchal has been appended. Their altitudinal distribution and parts used in various
ailments have been given. Euphorbiaceae, Fabaceae, Moraceae and Rosaceae are the largest
families having more than 10 species of medicinal trees. The medicinal trees in different
ecological regions found in sub-tropical, warm temperate, cool-temperate, sub-alpine and
alpine are 170, 64, 22, 10 and 4, respectively. The major parts used in various ailments are bark
(118 species), leaves (78 species), fruits (65 species), root (42 species) and seed (30 species). The
diseases such as dysentery, fever, diarrhoea, rheumatism, wounds, cholera, skin diseases,
bronchitis, cough and asthma are the most frequent ailments. The prospects of in-situ and ex-
situ conservation of medicinal trees in Uttaranchal State have been discussed.
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