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Dedication

Dedicated to Dr. Rakesh Chopra, M.D. and Associate Doctor,
Oncologists of Apollo Indraprastha Hospitals of New Delhi whom
I have observed deeply involved in the treatment of cancer affected
patients very sincerely and ceaselessly by application of latest multi-
quality drugs. India needs to conserve its medicinal plants for
indepth research on such plants to discover life-saving drugs.
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Preface

I am a forester by profession and a botanist by University
degree. Right from my college days I was interested in identification
of plant species. During my 34 years of forestry service and
thereafter I have all along kept interest in the identification of
species. My postings in the State as Working Plans division,
Silvicultural division and in the Centre as Chief Co-ordinator Pre-
investment Survey of Forest Resources and Director of Forest Survey
helped me in the job of knowing species of all categories of plants.
I have made a lot of status survey of tree, shrub, herb, flora also.

With these background, I have published a good number of
books indicating status of various species. This has given me
confidence to state that this country’s medicinal plant is in jeopardy
and are facing crisis due to various biotic and abiotic causes.

India is a vast country and the number of plant species is high
and therefore my observation may be taken as broad based. This
leaves much work to be done by foresters and botanists in future.
I have not changed/corrected the nomenclature used by various
scientists. Also analysis of Western, Central and Eastern Indian
flora has been made in this treatise.

Hope the appropriate authorities will take steps to save India’s
medicinal plants from utter ruination.

131, N.S.C. Bose Road, A.B. Chaudhuri
Block-10, Flat - 4, Author
Kolkata-700 040
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Chapter One
Depletion of Land, Deforestation and
Medicinal Plant Crisis

The black and white map respresents a rough status of forest
in India about 70 years back. Since 1980 Forest Survey of India
and NRSA prepared Forest maps of India with the help of
Satellite imagery, but in small scale, it was no possible, therefore,

Map 1 : Forest Map of India
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Map 2 : Distribution of Forest Cover in India

to draw a correct picture of existing forests in India. The problem
has now been solved. Several maps follows and by
superimposition it is possible to mark the areas vulnerable to
pollution and related problems. Maps of drought prone area,
flood affected and soil eroded areas will expose other problems
of the country vis-a-vis forest cover.

The coloured map of India shows the concentration of dense
forests which cover large areas in Arunachal Pradesh, North
Bengal, Nowgaon of Assam, Western Himalayas in Uttaranchal,
Himachal Pradesh and J&K, Western Ghat in Karnataka, Kerala,
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Bastar in Chattishgarh, Chandrapur in Maharashtra. It also
shows the open forests in yellow colour and Scrub in red.

The appended tables (1 and 2) show the forest cover of the
country prepared by Forest Survey of India.

Various threats that the country faces has been shown in
several charts.

Change in Forest Cover

The change in forest cover of the country, as per the present
and the preceding assessments, is given in Table 2a. The net
increase in the forest cover of the counry is 3.896 sq.km. The
dense forest has increased by 10,098 sq.km. and mangrove by 44
sq.km., whereas open forest has decreaséd by 6,246 sq.km.

The forest cover in different states and union territories in
the present and preceding assessments, along with the data
period of the respective assessments, is given in Table 2b. The
table reveals that the states of Andhra Pradesh, Arunachal
Pradesh, Delhi, Gujarat, Haryana, Himachal Pradesh, Jammu
and Kashmir, Karnataka, Madhya Pradesh, Maharashtra, Orissa,
Punjab, Rajasthan, Tamil Nadu, Tripura, Uttar Pradesh and West
Bengal have registered increase in the forest cover. The States
and the Union Territories showipg decrease in forest cover are
Assam, Bihar, Goa, Kerala, Manipur, Meghalaya, Mizoram,
Nagaland, Sikkim, Andaman & Nicobar Islands and Dadra &
Nagar Haveli. In Chandigarh and Daman & Diu there was no
change in the forest cover during these two assessments.

It is to be noted that the period during which the change in
the forest cover has occurred is not uniform in all the states but
it varies between 2 to 5 years, because satellite data used in the
interpretation are of different dates. The average difference at
the national level is about 3 years. In Andhra Pradesh, net
increase of 939 sq.km. in forest-cover has occurred in 5 years
(1993-98), whereas in Mizoram, loss of 43 sq.km. has occurred
in 4 years (1994-98). It needs to be underlined that in case of 11
states where the method of interpretation has changed from
visual to digital, the present assessment, as such, is not
comparable to the preceding assessment because of change in the
scale of interpretation. The area of forest cover in such cases has
been suitably transformed from 1:50,000 to 1:250,000 scale to



Table 1.1 : Extent of Dense forest, Open forest and Mangrove in States/UTs

State/UT Dense forest Open forest Mangrove Total forest Per cent of Scrub
cover geographic area
Andhra Pradesh 24,190 19,642 397 44.229 16.08 9.559
Arunachal Pradesh 57,756 11,091 0 68.847 82.21 104
Assam 14,517 9,171 0 23,688 30.20 324
Bihar 13,274 13,200 0 26,474 15.23 1,914
Dethi 35 53 0 88 5.93 3
Goa 995 251 5 1,251 33.79 16
Gujarat 6,430 5,504 1,031 12,965 6.61 2,948
Haryana 449 515 0 964 2.18 191
Himachal Pradesh 9,120 3,962 0 13,082 23.50 566
Jammu & Kashmir 11,019 9,422 3 20,441 9.20 3,089
Karnataka 24,832 7,632 0 32,467 16.93 4,489
Kerala 8,429 1,894 0 10,323 26.56 91
Madhya Pradesh 81,619 50,211 0 131,830 29.73 3,853
Maharashtra 26,613 19,951 108 46,672 15.17 7,160
Manipur 5,936 11,448 0 17,384 77.86 177
Meghalaya 5,925 9,708 0 15,633 69.70 261
Mizoram 3,786 14,552 0 18,338 86.99 125
Nagaland 5,137 9,027 0 14,164 85.43 14
contd...
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Table 1.1 - contd...

State/UT Dense forest  Open forest Mangrove Total forest Per cent of Scrub
cover geographic area

Orissa 26,073 20,745 215 47,033 30.21 5,439
Punjab 517 895 0 1,412 2.80 107
Rajasthan 4,309 9,562 0 13,871 4,05 6,921
Sikkim 2,363 755 0 3,118 43.94 386
Tamil Nadu 8,659 8,398 21 17,078 13.13 2,836
Tripura 2,228 3,517 0 5,745 54.79 38
Uttar Pradesh 22,902 11,114 0 34,016 11.55 1177
West Bengal 3,565 2,672 2,125 8,362 9.42 98
Andaman & Nicobar Isiands 6,515 125 966 7,606 92.21 0
Chandigarh 6 1 0 7 6.14

Dadra & Nagar Haveli 159 43 0 202 41.14 10
Daman & Diu 0 3 0 3 2.68 0
Lakshdweep 0 0 0 0 0 0
Pondicherry 0 0 0 0 0 0
Total 377,358 255,064 4,871 637,293 19.39 51,896

s1su7) Jue[d [PUDIPIJA pue uonesalojaq ‘pueT] Jo uonardag
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Table 1.2a : Class-wise change in forest cover

(sq.km.)
Class Assessment Assessment Change
1999 1997
Dence forest 377,358 367,260 +10.098
Open forest 255,064 261,310 -6.246
Mangrove 4,871 4,827 +44
Total 637,293 633,397 +3.896

COAL FIELD AREAS OF INDIA

MAJOR COALIARIES
Wﬂ!

Jhatis

East and West Bokaro
Singraull

Toichar
Chanda-Wardha
Godavary Valley

ke YA Sorgon -A/L
NTTAR PRADE o

Guaanat WADmYA PRADESH "

Map 3 : Coal field areas of India



Table 1.2b : Comparative account of forest cov

er of States/UTs in 1997 and 1999 assessments

State/UT 1997 Assessment 1999 Assessment Change

Data period Forest cover Data period Forest (sq.km.)

(sq.km.) cover (sq.km.)
Andhra Pradesh Oct. 93 43,290 Nov. 98-Jan. 99 44,229 +939
Arunachal Pradesh Nov. 94 & Nov. 85 68,602 Dec. 98-Feb. 99 68,847 +245
Assam Dec. 93, Apr. & Nov. 94 23,824 Dec. 98 23,688 -136
Bihar Nov.-Dec. 94 26,524 QOct. 96-Jan. 97 26,474 -50
Delhi Oct.-Nov. 92 & 94 26 Oct.-Nov. 98 88 +62
Goa Dec. 93 & 94 1,252 Dec. 95-Jan. 96 1,251 -1
Gujarat Oct.-Dec. 94 12,578 Oct.-Dec. 96 & 97 12,965 +387
Haryana Oct. 92 & Oct.-Nov. 94 604 Nov.-Dec. 96 964 +360
Himachal Pradesh Oct. 94 & Nov. 85 12,521 Oct.-Dec. 98 13,082 +561
Jammu & Kashmir Nov. 94 & 95 20,440 Nov.-Dec. 96 & Sep.-Oct. 97 20.441 -1
Karnataka Dec. 93-Jan. 94 32,403 Dec. 95-Jan. 96 32,467 +64
Kerala Dec. 95 10,334 Jan. & Mar. 96 10,323 -11
Madhya Pradesh Oct.-Nov. 94 131,195 Oct.-Dec. 96 131,830 +635
Maharashtra Oct.-Nov. 93 46,143 Oct.-Nov. 96 46,672 +529
Manipur Dec. 93-Feb. 94 17,418 Dec. 98 17,384 -34
Meghalaya Dec. 93 15,657 Dec. 98 16,633 -24
Mizoram Dec. 93-Feb. 84 18,775 Dec. 98 18,338 -437
contd...
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Table 1.2b ~ contd...

State/UT 1997 Assessment 1999 Assessment Change

Data period Forest cover Data period Forest (sq.km.)

{sq.km.) cover (sq.km.)

Nagaland Dec. 93-Oct. 94 14,221 Dec. 98 14,164 -57
Orissa Oct.-Nov 93 46,941 Nov.-Dec. 95 47,033 +92
Punjab Oct. 94-Jan. 95 1,387 Nov.-Dec. 96 1,412 +25
Rajasthan Nov.-Dec. 94 13,353 Oct.-Dec. 96 13,871 +518
Sikkim Sep. 94 3,129 Nov. 88 3,118 -11
Tamil Nadu Mar. 94 17,064 Jan., Mar. & Sep. 96 17,078 +14
Tripura Dec. 93 5,546 Dec. 98 5,745 +199
Uttar Pradesh Oct.-Dec. 94 33,994 Oct.-Dec. 96 34,016 +22
West Bengal Oct.-Dec. 93 8,349 Dec. 95-Feb. 96 & Dec. 96 8,362 +13
Andaman & Nicobar Islands Dec. 84 7,613 Mar. 97 & Jan.-Mar. 98 7,606 -7
Chandigarh Oct.-Nov. 94 7 Jan. 99 7 0
Dadra & Nagar Haveli Oct.-Dec. 94 204 Nov. 96 202 -2
Daman & Diu Oct.-Dec. 94 3 Nov. 96 & Oct. 97 3 0
Lakshdweep - 0 - 0 0
Pondicherry - 0 - 0 0
Total - 633,397 - 637, 293 +3,896

Sjueqd [PUDIPSIA paIaSuepuy
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Map 4 : Map showing selenium polluted areas

maintain consistency in comparison. For doing so, digital
interpretation was done on both the scales using the same data
of the sampled area. A ratio factor was then estimated for each
sheet for converting the area of forest cover from 1:50,000 to
1:250,000 scale.

Map 3 showing major coal belts of India. Foresters have a
very wide field of works to perform in the form of soil
conservation and afforestation to ameliorate the disturbed
environment.
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INDIA

DROUGHT PRONE AREAS

BAY OF BENGAL

DROUGHT PRONE AREAS

s

Map 5§ : Map of India showing the drought prone areas.

Map 4 may be super imposed on other maps on mine,
mineral, thermal power site maps and the depth of the
environmental problems assessed.

Map 5 represents the drought prone areas of India which
very frequently become the victim of drought and sometimes
severe drought conditions.

A rough presentation of Industrial and mining areas of the
country has been made on this map. The cumulative affect of all
the issues presented in the maps 4-9 has to be assessed and
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Map 6 : Industrial and mining areas.

remedial methods adopfed. Foresters have a great role to play
in amelioration. '

Map 7 broadly shows the mine areas of this country. The
map has to be read along with other maps and steps taken to
rehabilitate and ameliorate the environment through various
forestry methods.

Of the aforesaid geographical distribution of medicinal
plants of India, the richest regions are the Himalayan forests and
Western ghat forests. Other areas are either arid, desert or
heavily populated regions of the plains.
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Map 7 : Mining areas of India

India Facing a Perilous Landuse and Environmental Crisis

The plannings of India were done without considering the
terrible landuse situation on which the country’s future stands.
It is like building castles over a soft, cracked and dilapidated
foundation that might breakaway anytime like quick sand. The
authors drew parallel between the Roman emperor ‘Nero’ (37-
60 AD) (dream of building new city of Rome while he was
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. Western and N. Western
Trans Himalayas Himalayas (1700 Sp.)
700 Sp. (Aconitum, Berberis, Gentiana, Inula,
(Ephedra, Hippophae  podophyllum. Saussurea, Taxus etc.)
Arnebia)

Central & Eastern Himalayas
1200 sp.

{Coptis teela, Taxus, Rheum sp.,
Nardostachys sp., Entada sp., -
Panax sp. etc.)

Coastal 500 sp.
(Acanthus, illicifolius,
Avicennia marina,

Rhizophora mucronata,
Sonneratia caseolaris)

Desert zone
500 sp.

(Convolvuius microphyllus
Cressa cretica, Tecomella
Undulata, Citrallus
Colocynithus)

Western Ghat

MEDICINAL
PLANTS

Semi Arid zone (1000 sp.)
(Alhagi pseudolhagi,
Commuphora

Malabar coast nightii, Salvadora sp.)
(2000 sp.) |

n insula
(Garcinia indica, De"?{;’ooZZ’;'T‘, Bay Islands (1000 sp.)
Myrisnva malabarica From Chotanagpur (Adenanthera sp.
Utleria salicifolia Southwards (Aristolochia Aisandra sp.,
Vateria indica) efc. sp., Mesua ferrea, Pterocarpus Colophylium sp.

santalinus, Terminalia pallida etc.) \Barmingtonia sp. etc

Gangetic Planin 1000 sp.

(Chlorophytum sp., Holarrhena North east India
pubescens, Mallotus philippinensis 2000 sp.

Rauvolfia serpentina, Saraca (Aquilaria malaccensis, Abroma
asoca efc) augusta, Hydnocarpas kurzii

Smilax glabra etc.)

Chart 1 : Biogeographical distribution of medicinal plants.

playing lyre in full view of burning city) and the planning for
development of modern India, the latter having been fully
oblivious of landuse situation.

Besides these natural calamities India has to tackle the
problems of a huge poverty-stricken, illiterate, unemployed mass
where even amenities like safe drinking water, education and
medical help etc. are lacking.

The author while analysing various facts and figures,
documented by the Planning Commission of India, the National
Commission of Agriculture and the National Commission on
Flood found that they have registered 70% of the total 3.2 million
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Categories of threats (Proximate Causes)

Indiscriminate Political Policy Movement

NWFP Coliection . .
Human population Explosion

Human Settiement
Resource Extraction

Coal & Other Mines Ruthless exploitation

Road construction

Railway construction
Agriculture expansion

Poilution

Monocuiture in Insurgency
Plantation
Grazing by cattle
Fuelwood collection Fire in Forests
Pilferage of Timber
Army activities

i Poaching and Hunting
Extension of cultivation

Chart 2 : Threats to India’s Nature

Erosion
Ethical/Moral changes

Epidemic Fload

Cyclone Contradictory

ABIOTIC Policies, Laws

Lack of
Administrative

Landslide
Cohension

Drought Absence of Regeneration

Chart 3 : Root Causes



Depletion of Land, Deforestation and Medicinal Plant Crisis 15

Rajasthan Lateritic areas of

(Arid zone) West Bengal and Jharkhand )
Satpura hills

Bankura
Chotanagpur hilis

Purufia *
Himachal Pradesh

STATUS
REPORT ON
PLANTS

Manipur Darjeeling

Jalpaiguri

Nagaland Assam

Mizoram
Meghalaya Tripura

Arunachal Pradesh

Sibakali Kirtikar & Bose's R.N.Chopra’s work.
Bhattacharjee" K
e ees we K.PBiswas &

A. Ghosh's work

Chart 4 : Selected study Area
{Comments based on published reports supplemented
from author's field work)

Chattisgarh
Jharkhand & Bihar Raigarh
Bokaro
o Jalpaiguri
Darjeeling STATUS
REPORT ON Mizoram
GROUND
FLORA IN
Cachar
Arunachal Pradesh Sundargarh

Chart §
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Lack of Status
Survey of Species
A
Failure to monitor species

status from time to time
Issue of Rampant

Permits for
Collection

Felling or cutting of
entire tree when only
parts is required

Lack of knowledge
of species by the
collectors

Collection of root

bark damaged CAUSES Coliection of bark
entire plant Upto Cambium
layer killed piants
Collection of whole
plants when only a

Collection of partis enough

rhizomes, corms or
roots eradicated many
species and individuals

Collection of entire rhizome,
corm and bulb without leaving
a portion for regeneration
damaged the plant

Ruthless lopping of branches
Damaged the mother plant

Faulty
collection methods

\ 4

Lack of proper research on
various species to identify
medicinal plant (more) properties

Chart 6 : Other causes of depletion of medicinal plants
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sq.km. of land has been reeling under flood, drought and erosion
etc. Such landuse condition has to be tackled effectively before
India takes up a massive, gigantic and long-duration projects.
They have stressed that India needs to create an effective cover
of plants by massive afforestation mingled with soil
conservation engineering works, reclamation of waterbodies- big
or small. Here comes the role of foresters who are well- equipped
to create a better India. They have training, expertise and the
character built over an experience of about 200 years to
rehabilitate depleted soil.

This chapter presents some data on flood, drought, soil,
erosion, forest cover, etc. and relevant issues.

Medicinal Plants (A dwindling resource)

The author sincerely feels that the vast reservoir of medicinal
plant resources of India is in peril. The readers may peruse the
chapters on ‘medicinal plants’ detailed in the books (i)
Biodiversity Endangered (India’s Threatened Wildlife and
Medicinal Plants) and (ii) Megadiversity Conservation (Flora,
Fauna and Medicinal Plants of India’s Hot Spots) of the author.

The author has analysed various issues on the subject and
has given a broad view of the status of important plants.

The author has stressed the point about qualitative study by
the Botanical Survey of India on the flora of various region.
Without quantitative studies the status of any plant cannot be
ascertained. As such, analysis of ground flora (herbs, shrubs,
climbers) which form the bulk of medicinal plants is essential to
determine the status of a plants.

Forest Survey of India, has initiated the study of ground flora
all over the country which should focus some important features
of ground flora.

A Resource that is Fragmenting Rapidly

Indians are fortunate to be blessed with varieties of climate,
from tropical to alpine and desert to humid. It has therefore, a
large array of vegetation and having more than 20,000 plant
species. Most part of this sub-continent falls in the biotic region
of tropical deciduous forests and tropical scrub forests. Tropical
rain forests occupy a narrow belt in the west coast, north-east
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Of 35 meteorological
Drought Prone Area (DPA) divisions, 25 remain

1.55 m sq km dry upto July
(47% of land area)

Severe DPA 42% There are 12 Drought
Moderate DPA 46% DROUGHT/ DROUGHT affected states.

Extrema DPA 12% PRONE AREAS

Wetland in india may be 320 districts out of 524 districts
a rare commodity are affected by drought

Alkali soil 2.5 m ha

A fected b Other Areas
reas affected by of Diara land 2.4 m. ha
shifting cultivation -3-5 m.ha Hazards Cultivable waste 6.60 m ha

Area under water
and wind erosion 150 m.ha
Water logged area -6m. ha.

Flood takes away

12 billion tonnes of soil

_ 36.5 tonnes per ha. while
Saline Soi! 4.5 m ha. accepted limits 4 tonnes/ ha

Waste land 165 m ha

In a word 175 ha. Of land which is
57.2% of India’s land area.

l (m. = million)
(ha. = hecatre)

Cultivate area affected by . .
soil erosion 100 m ha. Chambal river basin
barren soil 4 m ha.

Chart 7 : Perilous land use (Vohra's Assessment)

India and in Andaman and Nicobar Islands. The desert and arid
zone vegetation is found in Rajasthan and adjoining areas. Sub-
tropical, temperate and alpine forms of vegetation are found in
the Himalayas, Nilgiris and other hill regions.
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PERILOUS LAND USE (Contd...)

Accelerated erosion:

Water erosion — 90 million ha.
Wind erosion — 50 million ha.
Seasonal flood - 12 million ha.
Inundated annually — 0.7 million ha.
Total land area — 328 million ha.

19

Various Hazards :
» Exhausted by over grazing.

« Scarcity of fuel wood and
fodder.

+ Degradation of agricultural
land.

« Damage of water bodies.
Various Hazards : Drought prone area
155 m. sq.km.
« Ravine affected area - 73-69 lakh ha.

+ Degraded areas 35 million ha. (Vohra (1978)

Deprived of humus due to con-
stant burning.

* Repeated fload and soil erosion
causes of degradation.

+ Increase in population and

FAO 1981 Degraded Forest 15.095 mil- . clearance for agriculture.

lion ha. : 4 lve stock "
+  Scrub (notree) ncreased live stock population.
— 5.378m. ha. LIRPR for fuelwood timber,

+ Open forest (scattered trees) shifting cultivation.

— 5.393m. ha.
» Forest, subjected to heavy
- 4324m. ha

biotic pressure

+ Rate of degraded in 0.8 million
ha. per year Khan 1987

Indians
Horrendous

Land
Degradation
situation

Various arid zones:

Desert zone - 829000 ha

Arid zone — 13455200 ha

Semi-arid zone - 6686000 ha Desertification

Sub-humid zone - 110000 ha

Humid zone - 211000 ha Arid areas 3200000 ha
(12% of country’s area)

The extent of forest and the condition may be perused from
maps and tables.

India has 16 major vegetation types which are ® Tropical Wet
evergreen forests. Tropical Semi-evergreen forests ® Tropical
moist deciduous forests ¢ Littoral and Swamp forests ® Tropical
Dry deciduous forests ¢ Tropical thorn forests e Tropical dry-
evergreen forests ® Sub tropical broad leaved hill forests ® Sub-
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tropical dry evergreen forests ® Sub-tropical pine forests
* Montane wet temperate forests ® Himalayan moist temperate
forests ® Himalayan dry temperate forests. Sub alpine forests.
Moist alpine Scrub forests ¢ Dry alpine Scrub forests.

The Himalayan region is fragile; also the Thar desert, the
western and eastern ghats. The Himalayan region covers 50.0
million ha. The ecological stability of the region is not only
important for the local population it is equally important for the
entire Indo-Gangetic basin. The arid region occupy 31 million ha.,
60 per cent of which lie in Rajasthan. Grazing, fire, uncontrolled
collection of wood continue round the year.

The extent of erosion may be visualised from the media report
(Times of India dt. 11.11.05) quoted in this chapter.

Crisis Facing Medicinal Plants

The present conception of people over a wide circle is that
India’s floral and faunal resources are considered very rich. In
the past sixty years the biotal scenario has undergone a drastic
change due to uncontrolled biotic factor; some abiotic factors
have also aggravated the situation. The Department of Forests
was created since the sixties of nineteenth century and on the
recommendation of the Government of India enacted Wildlife
Protection Acts for conservation of ‘Birds’, ‘Elephants’ and
‘Rhinoceros’ and lately Wild Life (Protection) Act of 1972 for
protection of all biotal species those are threatened of existence.
This Act of 1972 takes care to protect various categories of flora
and fauna in consideration to their present status. In various
management plans drawn for Forest Divisions adequate care
had been taken to preserve threatened tree species; but little care
was taken for the preservation of herb and shrub flora which
form bulk medicinal plant materials.

India has more than 1500 tree species of which only few are
regenerating. Over-exploitation, selective exploitation, grazing
and fire are threatening their survival. Trees which occupy the
topmost layer of a forest may not serve a foolproof function
against various atmospheric hazards; top middle and bottom,
the middle layer has the maximum number of species; next is the
bottom layer and it is hardly much forest left in the country
where the bottom and middle storey trees stand. Even the top
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layers have been stripped off of many tree species. All these give
a dismal picture of the state of vegetation in this country.

Of all life-forms of plants in India, the number of herb
species out number others. Roughly, the number of shrub species
is about double the number of tree species while the number of
herbs is about four times the Shrubs.

Over-exploitation of tree crops in all the three storeys cause
considerable physical damage to shrubs; these shrubs are
essential for soil binding and create a micro climate for the
survival of young plant regeneration; besides, they help litter
formation and conservation of water.

Shrubs and young regeneration of other plant species suffer
irreparable losses due to repeated grazing and fire. These latter
two factors are directly responsible for eradication of plant
species where only those with underground stem survive. The
authors’ research reveal that only about 40 to 50 per cent of the
species survive such depredation; also the density of occurrence
of species is affected. Vast tracts of forests where grazing and fire
have a free play have now very coarse grass and a few fire hardy
shrub and some annual herb species.

About ninety species of shrubs are conspicuous in the
temperate hills of India which have colourful. flowers; they also
grow in profusion. Special mention may be made of
rhododendron and roses. In the plains, however, more than one
hundred species occur but they do not have conspicuous flowers.
In eastern India there are at least a hundred species of fodder
shrub; it is about two thirds in other parts of the country. There
are at least forty genera of shrubs yielding edible fruits which
attract avifauna, animals .and men alike.

A survey made by the authors all over the country has
revealed that only fifty species of shrubs are commonly found.
Lantana, Eupatorium, Clerodendrum, Calotropis, Cassia, Carissa,
Ipomoea, Capparis, etc. are found conspicuous and are occurring
in profusion all over the country. It should be considered an
ominous indication of systematic disappearance of species
primarily due to anthropogenic factors. The number of shrub
species in the country is about 4500 (tree species about 1500); but
wide occurrence of only 50 species is hardly to be believed which
is too meager.
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Vast shrub resources of this country have not been studied
from medicinal, aesthetic and environmental point of view. This
country has shrub flora occurring on wide ranges of alkaline,
saline, estuarine, sandy soils in varied climatic conditions. The
time is ripe to select typical shrubs that have conspicuous
flowers, wide range of foliage patterns and shapes and plant
them in arboreta, parks and gardens. Some shrubs are
indispensable ingredients of parks, gardens, residential quarters
premises and in environmental planting to arrest air pollution.

An attempt has been made to list some common and
conspicuous shrubs occurring all over the country (state-wise)
and to mark some common medicinal plants. Although some of
these shrubs are obnoxious weeds (Eupatorium, Cleistantus,
Lantana, Calotropis, Euphorbia, Jatropha etc.), quite a good
number occur on dry rocky and sandy areas (Euphorbia,
Opuntia, Agave, etc.) which provide shade, protect soil, shelter
birds and bear fruits for man and animal besides, providing
plants of medicinal values. Vast avifaunal species in the country
side derive a lot of food and seek shelter in such strub flora.

A quotation from Times of India, Nov. 11, 2005 by Chandrica
Mago reads:

Alarm bells are ringing for “sons of the soil”. The
government says the country is losing its soil at an unacceptable
rate. The country’s average soil erosion rate is 16 tonnes per
hectare per annum - more than three times the acceptable norm.
The figure goes as high as 80 tonnes in the Himalayas. Scientists
say the figure for Hoshiarpur is the highest in the country, at a
whopping 400 tonnes a hectare every year. It takes a million
years to replace topsoil.

In areas losing soil, the impacts can be drastic. Productivity
comes down. Agriculture minister Sharad Pawar recently
estimated that soil erosion leads to a loss of about 8-9 million
tones of valuable nutrients. Second, the siltation rate goes up in
crucial water reservoirs. It is reducing storage capacity by 2%
each year. This impacts water availability on all fronts. Third,
certain grass and tree species are vanishing. Down stream, silt
in rivers is forcing them to change course.

Each earthquake creates a more suitable ground for erosion.
There are about 300 small tremors in a year across the
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mountains — we may not feel them but the soil does. Melting
glaciers are leading to more erosion in specific locations, says J.S.
Samra, Indian Council of Agricultural Research deputy director-
general.

The problem is getting worse since there are more people and
livestock crammed into the same amount of land. Trees are being
cut, grasses are vanishing, leaving bald patches vulnerable to
erosion when the rain comes down hard. It doesn’t matter how
much it rains in a year — what matters is the intensity of rain,
the sheer force which loosens the soil. One rain drop falls at 16
metres a second, says Samra “You can actually see the holes it
leaves in theground. Yet, it’s a problem little talked of outside
scientific circles.” Samra says, soil erosion across the country ranges
from 2-80 tonnes per hectare every year, with rainfed areas
suffering more than irrigated plains. An acceptable range is 5
tonnes., The irrigated Indo-Gangetic plain, where water is trapped,
has a rate of less than 2 tonnes. After the Himalayas, the highest
rates of 40-50 tonnes show up in the Nilgiris and the western and
eastern Ghat.

If there are forests and even better, grass, the ground holds.
Cultivated rather than forested slopes are more vulnerable to
erosion. There are solutions and programmes to check erosion -
but they have made limited impact. The best solution, says Samra,
is to treat catchments, creating trenches to hold the water and
reduce the speed of flow. If water velocity increases two times,
its cutting capacity goes up four times and its carrying capacity,
eight times. Too much erosion can muddy the waters so much that
fish starve for oxygen. Bihar is a victim of uncontrolled erosion as
water floods in from Nepal, Rajasthan, of course has its own set of
problems — wind, not water, erosion.”

Destructive forces have also affected these forests. Refugee
rehabilitation (25,000 East Bengal refugees) has been responsible
for bulk destruction and clear felling of about 1,0000 ha. Has
augmented substantial depletion of the forests.

Selection felling done to ensure natural regeneration has
opened up extensive areas of forests which have lost the
character of tropical forests. Many areas have bgen exposed to
erosion. Most significant change and degradation has been
caused by severe cyclone which is a regular feature of Andaman
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forests. Hundreds of square kilometers of forests have been
uprooted and damaged (shallow root system and heavy crown
of trees). Ground flora has also been disrupted.

All these derogatory factors combine o bring a synergetic
destructive presence on the soil of the country.



Chapter Two
Medicinal Plants of India:

An Observation

This chapter summarises the findings of a group of experts
observation on the subject.

This chapter enumerates broadly the following information:
* Richness of flora.
e Past history.
¢ Use of herbal drugs in India.
o Plants used in drug industry.
» Essential oils.
¢ Phyto-pharmaceuticals.
e Export market.
¢ Commercial value of medicinal plants used as drugs.
¢ Trade market.
e Threat to plant biodiversity.
* In-situ conservation.
* Ex-situ conservation.
e Cultivation.
» Action Plan.

The author acted as a Chairperson in Forest Bio-Diversity
Section of a study initiated by the Department of Environment, Govt.
of West Bengal. His findings along with those of four other
Chairpersons findings were compiled in a report entitled
“Biodiversity Strategy and Action Plan for West Bengal”. Some
relevant paragraphs from that report are presented taking the liberty
that the author was a part of the compilers of the report.
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The study of medicinal plants has assumed great importance
in India and abroad. In various states of India, no proper
inventory of medicinal plant have been prepared. So far the work
done in the field is in the form of scattered or isolated efforts,
aiming mostly towards medicinal use of the items. In fact,
preparation of an inventory alone would not be able to meet the
growing need of planned utilization of medicinal plant resources
within the states. Some basic information on the medicinal plant
species is also required to design and implement proper
management plan for the extraction and use of medicinal plants
in future. It is also important to assess the level and extent of
exploitation of medicinal plant from the wild stock and to put
in place necessary checks. The knowledge in this field would
enable introduction of timely cultivation in necessary cases and
maintain the required balance between proper sustainable use
and exploitation of limited natural resources.

Status of Medicinal Plants

India harbours a wide range of medicinal and aromatic
plants mostly used in Ayurvedic, Unani, Siddha, Homeopathic,
Allopathic and other alternate medicinal practices such as folk
medicine, home remedies, household remedies naturopathy,
tantra-therapy, Amchi and tribal medicine. The plants used in
alternate medicine are awaiting a touch of modern knowledge.

A rough conception is that out of 17,500 flowering plant
species known from India, more than 4000 species are used as
medicinal plants of which 300 species yield gum and dyes and
about 100 species yield essential oils and are used as raw
materials in drug industry. About 200 drugs are of animal and
mineral origin.

Keeping in mind this perspective it can be mentioned that
the Rigveda (4500-1600 B.C.) an old repository of human
knowledge, quoted 67 plants of medicinal value. The Atharva
Veda and the Yajurveda mention 200 and 81 species of plants of
therapeutic value. Charak (1000 B.C.) and Sushruta (800 B.C.)
quoted 341 and 395 medicinal plants respectively in their
Samhitas. Ethno-botanical studies have added about 1680 species
of medicinal value in the existing list of medicinal plants in
India.
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In last 75 years the basic active principles like salicylic acid,
alkaloids, sapouins, glycosides, steroid compounds have been
isolated from higher group of plants except Ephidrin from
Ephedra (a gymnosperm), Taxol from Taxus (Gymnosperm), new
alkaloid from Lycopodium, ergot from Claviceps fungus and
other antibiotic from fungi groups. During 1950, only 2000
alkaloid was known to the world. By 1970, the number increased
to 4000, and in 2000 A.D. it has been estimated to be about 10,000
alkaloids, of which 5000 are chemically less known.

The discovery of hallucinogenic use of morning glory has
stimulated further studies of Datura, Canabis, and Papaver in
India. The hallucinogenic drugs are very much in demand in
today’s world. Very recently steroidal sapogenious substance has
also attracted phyto-chemists to give more attention in their
research.

India uses herbal drugs utilizing nearly 450 plant species in
different formulations (Kapoor and Mitra, 1979).

In this context three orchids can be mentioned which are
used in traditional medicine and at present endangered or
vulnerable (Lucas and Syng. 1978). Paphiopedium druryi is
native to Kerala but is endangered or extinct from the wild due
to forest fires and excessive collection. There is an indication of
its use in Ayurvedic medicine and that it might contain useful
alkaloids. Various authorities have indicated its decline in the
wild state (U.C. Pradhan, 1975, 1976, 1977; Mammen and
Mammen, 1974). Dendrobium pauciflorum is endangered,
possibly extinct from West Bengal and Sikkim in areas open to
tree felling. It can be rediscovered in the wild, it is likely to
contain some alkaloid of potential value. Diplomaris hirsute,
which possibly contains useful alkaloids in the tubers, is restricted
to very few numbers in West Bengal in a region vulnerable to
landslides. Its decrease in number has been pointed out by G.M.
Pradhan (1976) and Varman and Sahni (1976). Another. species
Dendrobium nobile, deserves mention. Occurring in the
Himalayas regions of India and China, it is a source of
dendrobine, a principal alkaloid and is exported in tones from
China in dehydrated form (Pemupahishey, 1974). The abundance
of this species in India is decreasing rapidly and/ is a matter of
serious concern (Santapu, 1970, Kataki, 1976).
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An examination of the traditional systems of medicine -
Ayurveda and Unani systems indicated that Rauvolfia
serpentina used by medicine men of India, Sri Lanka, Nepal and
Mayanmar for treatment of insanity. This is possibly associated
with hypertensive encephalopathy. Most European physicians
were very skeptical of the purported properties of the plant.
However in 1952, the alkaloid reserpine was isolated, thus
confirming the plant’s value. Since then the alkaloid extract as
well as purified alkaloids of Rauvolfia serpentina have become
very important in the treatment to control hypertension.

Medicinal Plants Based Drug Industry in General

Medicinal plants based drug industry has four major
segments :

* Plant drugs for WHO recognized Indian systems of
medicine.

¢ Over the country non-prescription items mmvolving plant
parts, extracts and galenicals.

* Essential oils.
* Phyto-pharmaceuticals.

Besides these, plant derived materials including fats, oils,
waxes, latex, pectins, resins and oleoresins, gums and other
exudates, vegetable dyes and tannins, lignin, cellulose, starch,
hydrocarbons and many other bio-chemical compounds (Pryde
et al. 1981; Schultes, 1980) are important primary items. On top
of these primary products are numerous secondary compounds
and chemical intermediates, including sterols, alcohols,
alkaloids, resins and esters.

These diverse categories are almost certain to expand as
- scientific research comes up with more products from tropical
plant - not only items more in number, but materials with
greater complexity and novelty. In the light of speedy expansion
of the global chemical industry, it is clear that we shall need
much more additional supplies of organic chemicals.

The chemical industry continues to drive most of its
feedstock from fossil fuel. But due to the oil cartel i.e., the
Organisation of Petroleum Exporting Countries (OPEC), many
petrochemicals have increased 6-7 times in price whereas
vegetable fats and oils have not even doubled in price.
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Fortunately, almost all petrochemicals can now be replaced by
phyto-chemicals.

Medicinal Plants Based Drug Industries in Indian System of
Medicine

According to Handa, in 1992, there are more than 6,780
pharmacies in Indian systems of medicine of which 551 are on
loan license and the remaining are from D. In West Bengal,over
642 pharmacies are in existence of which 620 are for the
production of Ayurvedic drugs and rest 22 for Unani drugs. All
these are licensed pharmacies. Besides these, there are many
small manufacturing units using medicinal plants and thousand
of vaidyas, and hakims preparing their own drugs from various
medicinal plants.

Plant Parts Extracts

The direct utilization of plant material is a feature of
traditional systems of medicine not only in India, but also in
developed countries like Europe, U.S.A., Western countries now
a days are very much fond of herbal formulations of health, food,
preparation of decoctions, tinctures, etc. And total extracts of
plants also from a part of many pharmacopoeias of the world.
The current trend of medicinal plants based drug is to procure
standardized extracts of plants as raw material.

Essential Oils from Plants

The essential oil industry was traditionally a cottage industry
in India. Since 1947, a number of industrial companies have been
established for large-scale production of essential oils, oleoresins
and perfumes. The essential oils, oleoresins from plants being
produced in India include ajawain oil, celery oil, citronella oil,
lavender oil, eucalyptus oil, geranium oil, cedarwood oil,
sandalwood oil, lemongrass oil, vetiver grass root oil, mentha oil,
turpentine oil and resin from pines. This forms a sizeable and
well-established industry in India having annual oil production
of about 50,000 tons. [I]-lonone from lemongrass oil for
perfumery, and [I]-lonone from vitamin A synthesis are produced
in India. Before 1960, Menthol was not produced in India, but
the introduction of Japanese mint - Mentha arvensis L.
(Lamiaceae) and subsequent improvements there upon have
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enabled India to produce more than 600 tons of menthol and till
date top the world market in export of natural menthol.

Limonene is the bye-product of citrus industry. Though
turpentine oil and eucalyptus oil also yield limonene, but the best
economically cheap raw materials is the discarded orange and
lemon neel which are being used by Brazilan phyto-chemical
industries. India, particularly West Bengal has not yet tapped this
source for limonene production.

Phyto-pharmaceuticals

Since the independence of India, the production of plant
based modern drugs in India and West Bengal in particular was
mostly confined to quinine, from cinchona. During the last five
decades, bulk production of plant based modern drugs has
become an important segment of Indian pharmaceutical
industry. Some of the phyto-pharmaceuticals which are produced
in India include Morphine, Codeine, Papaverine, Thebaine,
Emetine, Quinine, Quinidine, Digoxin, Caffeine, Hyoscine,
Hyoscyamine, Xanthotoxin, Psoralen, Colchicine, Rutin,
Berberine, Vinblastine, Vincristine, Nicotine, Strychnine, Brucine,
Ergot, Alkaloids, Senna, Glycosides, Pyrethroids, Podophyllotoxin
resin, Steroid compounds etc. Phyto-pharmaceuticals for which
technology has been developed for undertaking large-scale
production include L-dopa from Mucuna, pruriens, Ajmaline and
Ajmalicine from Rauvolfia serpentina and Catharanthus roseus
respectively and B-acetyl glycyrrhetic acid from Glycyrrhiza
glabra. Medicinal plant based drug industries have started facing
and will face infuture, dwindling supply of plant materials from
natural resources. So promoting cultivation of medicinal plants
which are being extensively used by the industry, will help to
solve the problem of the industry.

Status of India in Herbal Export Market

India’s share in world herbal medicine market is mere 11%
and the total market from Indian systems of medicine and
Homeopathy is about US $ 1 billion - stated by G.C. Burman,
Chairman of Dabur India Ltd.

India is losing out on the herbal export front, while China
earns US § 5 billion annually from herbal trade which is five
times more than India’s export turnover. Intensive efforts are
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being made in India to boost its export of traditional medicines
to match at least half of China’s current export level by 2010.
Indian exporters feel that given an effective and sustained push,
its traditional medicine export would be able to make significant
profit, almost equal to that earned from export of computer
software.

Traditional medicine manufacture and practices are largely
based on plant products. The international market for traditional
products is amount US $ 62 billion and is expected to reach US
$5 trillion by 2050.

Commercial Value of Medicinal Plants and Plant-based Drugs

Medicinal plant diversity has its economic value and it has
local, regional, national and international implications like patent
right, intellectual property right etc. It has also has an alternative
value, an intrinsic value (Pearce and Moran, 1994), which is
academic/scientific, that is unrelated to direct human use.

Medicinal plant species are used for therapeutic purpose in
three ways:

* As traditional and alternative medicines singly or in
formulations, such as those prepared and dispensed by
traditional and alternate medicine practitioners, which
may or may not attract a market price.

¢ As commercial products, dispensed by prescription or
over the counter sales, such as patented /licensed medical
products of Allopathy, Homeopathy, or traditional
systems medicine.

* As bazaar medicine singly or in formulations.

All these usually have economic value. For the 