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(Dr K.N Raj, 'Nandavan', Trivandrum-695 011, Kerala)

(Mohan Sundara Rajan, Northfield Dri~e, Normal, USA)

(Vinicius Nobre Lages, 25, rue Brea 75006, Paris, France)
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(G. Thimmaiah, Member. Planning Commission,ijew Delhi) -

o The subject (Rural-Urban divide) you have chosen for
Kurukshetra Annual 1997 is a very good one which has interested
me.

o I have read the 'Independence Day issue of Kurukshetra
(August 1997). It is.very interesting and informative.

[S.R. Sankaran, Former Secretary, Ministry of Rural
Development, Govt. of India" (114, Saphire, Amrutha Hills,
Rangagutta, Hyderabad-500 082, AP)]

0' The Kurukshetra Annual 1995 (October) is an excellent
document containing valuable and useful articles on land 'reform
in all its aspects. The photographs ofMahatmajiand Vinobaji have
also been very wen brought together. I congratulate the
Kurukshetra team on this imaginative and purposeful efforts in
the cause of rural development and rural poor. '

o The special issue of Kurukshetra on forests and the
enviromilent (Back to Nature) has been well received by the Asian
Development Bank expert~. Kindly accept my congratulations.
With- a better layout, the journal should shine all the more. .

o I would be very pleased if you"send me information on
how it is possible for me to obtain a ,copy of the special issue of
Kurukshetra-May-June 1996 (on housing). Please send me also
a form and information on the subscription fees. Thanking you in
advance for your kind at~ention.

o I am a final year student of BS honours degree, in 'Third I, ,,0 Nice to see your good work in the August ll997 issue,
World studies (developmental)', Ilive in England, I was not aware \ ", ' I '
of an Indian journal looking solely at rural development until I (Dr Neela M~kherJee, Prof of Eco,nom,es; LBS NatIOnal
visited S'mla in Feb 1997 where I discovered "Kurukshetra" by i Academy of AdminIstratIOn, Mussoone-248 179" UP)

. ,I . "' _.' , • y _ \ jl.

~ccldent! Havmg read It through, I was very ,much ,~pressed by 'I 0 I am returning the, record copies of Kuruks!,etra, I am very'"
It. I fo~nd that It projected a more truthful and more posluve p,cture ',grateful to you for lending me this magazine. This elontains a wealth
of India than what IS normally projected, I am wntmg to you for , uf information for a serious student, As a matter of fact, some of

, help in my research for the final year, project" I have chosen to ' these magazines can be marketed abroad to rese"lrch institutions,
study the Scheduled Castes of India and Indian governmental I commend you and your colleagues, ' . ! '
polICIes relatmg ,to them to promote equahty, I would be 'most " " I
grateful if you could send me any information regarding this, I ,(S.'Narendra, Principal Information Officer, Press lnfonnation
wi11require information on all the aspects of untouchability, eg IBureau, Govt, of Indi~ Shastri Bhavan, New Delhi-NO 00l)
housing, education, employment, health, gender, political rights, ' ' , ' r'
policie~, whether government policies have succeeded or failed" 0 -I wis~ to begin with the quote o~, ~age No, 7 of
Scheduled Castes freedom fighters, etc including statistical ,Kur~kshetra s August, 1996 edlllon that reads, ItIS not too late to
findings of any kind, Please do'not fo~get to intimale to me about !chooseXurukshetra", I am happy to choose it no')', I happened to
the subscription rates of your excellent journaL, go thr~ugh YO,urAugust 1996 edition which was ly\hg ill our News,

. 'Edltonal secUon, I appreciate the standard of articles mcluded 10

(Ms Kamlesh Badhan, 673, Stoney Station Road, Foleshill this magazine, It gives lots of insight into our rudl development,
Coventry, CV65 Fy, West Midlands, England, UK) Iproblems of progress and above all these, it opens a pandora's

box for an imaginative Television Producer to creat6 unique' visuals
Ifor the Electronic Media. Themagazine would belof great use to
improve the visual contents of aUf various bulletins.

, [(Mahendra Maharishi, Asstt Statio~ DirLtor (News),
IDoordarshan News, New Delhi)] i "
, 0 You deserve congratulations for the e.xcellent sp,::ciaJissue
~n housing (May-June 1996). Perhaps you, wi11coJsider a similar

, I
treatment to problems of rural-urban interface like flight oflabour
'" "Ifrom rural areas which creates pressures of employment and
habitations in urban areas. i .

[(Prof Amitabh Lahiry, Retd. Principal, Govt. ,Postgraduate
College, Raipur (MP)J 'I. ,

. . , ~
, 0 I have read your Annual 1996 on Basic Minimum Services.
i must say that there has been considerable impro~ement in the'y
quality of the joumaLMy hearty congratulatiol)s.t~ you and your
colleagues for the untiring efforts made fQr....ifhproving quality.

, ':' (Dr Baidyanath Misra, Director, NabakrushAa Centre fo'r
pe~elopment Studies, .Bhubanl}swar, Orissa) :. I,
: 0 The special number of Kurukshetra on Media and Rural

lridia' is a very useful issue. Kindly accept fnY warmest
congratulations. This is one of the issues which I Would like to
t~easurefor"along time to come, for the valuablerrlaterial that it'.

.• I ~'

contains.. ' ,\' :'..

I (ProfV.S. Gupta, lOA/13, New Campus, HaryanaAgricultural
Univ~rsity,Hisar, Haryana) '\

i 0 Congratulations for bringing out an excelient issue of
Kurukshetra on Media and Rural India. The issue Jill serve as a
r~sourcematerial for acadenrlcs and researchers.'

•



(Dr Uma Tripathi Head, Dept. ofCommuni~ation Studies and
Research,XD. University, labalpur, MP)

o I have read Kurukshetra Annual on Mahatma Gandhi. I must
congratulate you on' not only keeping up' the high standard of
,Kurukshetra but enhancing it with suc'h issues. At a time wh~n
Gandhi is not only being ... neglected by his own countrymen but
also reviled and abused by leading politicians and some
mediamen ... who should know better, your initiative and.'careful
selection of writers to contribute thoughtful articles on Gandhiji
was highly commendable.

(S.c. Bhatt, 21 Maitri Apartments, A-J:. Paschim.Vihar, New
Delhl-lIO 093) .

o The Annual number on Gandhi has come out very well.
The articles ... are excellent and are well edited.

(K. Velayudhan Nair, 'Vaiada', 'Nandavanam, Trivandrum-
695033)

.0 I am glad to find that Kurukshetra presents a new look. It is
well edited and pro,duced.

[Prof Anjan Kumar Banerji, Chairman, Mass Communication
.Pane!,UGC (New GI7, lodhpur Colony,.BHU, Varanasi-221 005)]

I

o !twas gratifying to hear from Dr RK. Rath, Project Officer
(Rural), tJNICEF, New Delhi that the article -'Power to the people:
people's campaign for Ninth Plan in .Kerala", published in the
June 1997 issue of Kurukshetra was very ,interesting and
informative, which we would like to share with you.

(Dr los Chathukulam, Director, Centre for Rural Management,
Kottayam-686 028, Kerala)

- 0 1 have been a regular reader of your esteemed journal. The
new look as weII as the editorial content indeed is attractive a'od
meaningful. 'f"

j" ..-
(K. George William, Farm Mallliger, Schieffelin Leprosy

Researcnand Trainirig Centre, Karigi~i-632 106, S. India)

o Thank you for,publishing this informative journal.!t gave
me great pleasure to r6ad the issues on Panchayati Raj and women's
empowerment. I feel that the government should take note of thes~
discussions. Your journal has highlighted the various issues
involved in women;s empowerment We have to take several
~emedial measures to empower women. Can we prevent the dowry
system? Are our laws strong enough to prevent atrocities on
women? I feel sad that no opinion-makers have stressed the need
for strict laws. We~should emuiate,'countries lik~ Singapore,
Thailand and Saudi Arabia in 'tightening our laws. '

[A graduate, Ukial University (Orissa)]

o Sixty valuabie pages orthe journal have been allocated to
Lakshadweep (September 1996), when there is no need to start a
new series on States and Union Territories. Latest information is
available from respective Stath~and Union Territories. Please use
the valuable space of Kurukshetra keeping latestdevelopments in
several sectors in vi~w.There is no rpeaning in printing an abridged
version of 1974 article in September ]996. We want latest data,

(R. Madhukar, ~4,Montieth RoGd, Egmore, Madras-600008)

.0 The focus on Lakshadweep (Sepiember 1996) is very
infor,mative. It lias thrown light ,on the various facets of
development in the far off Union Territory, especially the efforts
to introduce democratic decentralization. It is heartening to note

. that Kurukshetra has highlighted the development concerns' of a
remote area like Lakshadweep which usually remains neglected.
An article from -Mr Ramunmi Menon who ~was associated with
the development.of Lakshadweep for a long time would have
certainly added to the value of the edition. I am happy to say that
the issue benefited me a lot. j

(Jacob Abraliam, LlG 128, Indira Nagar, Kaloor, Kochl:
682017, Kerala);

II

~ '0 I am a postgraduate student of extension education. I am a
. . I

regular and enthusiastic reader of your splendid journal. I find
this journal very useful. I get a 10t,lofmaterial related to my studies
from Kurukshetra.

[Sumita Kumari, M.Sc (Home Science) Extension Educatio~>
Rajendra Agri~ulture University, 'Sarnastipur, Bihar] [),

I

(Dr A.K. Chirappanath, Dean, Faculty of Social Sciences, '
Mahatma Gandhi University, Pr:iyadarshni Hills, Kottayam,
Kerala)

"
Read Kurukshetra to know Rnral India

.(Rosscote Krishna Pillai, Kottakkai, Trivandrum'695 010,
Kerala) ,

o Kurukshetra has proved its worth and merit. Please accept
my heartiest <;:ongratulations for bringing out an excellent journal.,

,
(Dr l.S. Murthy, Dept a/Communication Studies and Research, . 0 I have gone through the spe~jalissue of Kurukshetra on

R.D. University, labalpur, MP) - Panchayati Raj. ihighly appreciate the great academic work you'
are undertaking ~hrough the pub.lication of Kurukshetra.

o We have gone through the write-up on "elegantly designed ~
.houses for the poor" in your July 1995 issue. We are muc;.h
fascinated by the details provided therein and we would like to
get more information regard'i~g these houses to see if we could ~
implement this in our institution since we are engaged in~the
treatment and rehabilitation of leprosy patients.

II
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Plant based health system :revitaliz,ation
rieeds and conservation efforts in India

Sunil .K.Agarwal

The conservation of ethno-botanical knowledge accumulated through trial and error over generations to
treat most common diseases in rural areas ~ crucial for a country like Inflia where over 75 per cent of the
population live in villages. Such knowledge. hased system and resources need to he nurtured, revitalized
and effectively tapped with proper sc!entific hase and good delivery system to cater to the heallh care needs
a/the masses. A number o/medicinal plant species have become vulnerable to extinction due to indiscruninate
collection and deforestation. Also, indigenous population and their knowledge are threatened with
.destruction. Any erosum" in the medplant diversity and any efforts aimed at pre •...enting people's access to
and control over biodiversity will he detrimental to the very process of sustainability. .

lQ onservation of biodiversity and of the germ.plasm ofC important plant species has assumed global significance
from the point of view of ecological security and for

ensuring a secure livelihOOd as well as food security for the people.
This is particularly true of the developing countries located in the
tropical/sub-tropical belt and which have much of the biodiversity
relevant to humankind. Much of the world's agricultural and
pharmaceutical needs come from its prime forests. It is estimated
that more than 25 per cent of air medicines available today are
derived from tropical plants. According to a UNDP.(1994) report,
the annual value of medicinal plants derived from developing
countries is about $ 32 billion.
The shift towards herhal drugs: It is estimated that 50-75

per cent of the population, particularly in the developing countries,
still rely on traditional medicine than the modem synthetics. Easy
availabi.Jity at low cost and comparative safety of the traditional

~ medicines increase people's faith in s'uch remedies. The World
!'Health Organization, while declaring Health for All hy 2000 AD
has also emphasi.zed the n-eed for revitalization' and expansion of
traditional systems of medicine, especially in meeting the health
care needs of the rural and tribal population of the world. This
growing demand of medicinal plants and herbal drugs is due to
. the ever-increasing evidences of the efficacy of many crude plant
drugs used by the tribals or traditional societi~s in preventive and
curative aspects of health care. The development of var.ieties of
the so-called 'wonder drugs' wherein plilnt product was the initial
lead for drug design, is another indicator of the rapid spurt of
interest in plant based health system. For example: Diosgenin'
steroids derived from Dioscorea spp. (threate.ned species) are-used
as precursor for synthesis of corti sones, sex hormones and oral
contraceptives. Perhaps, these may be the;teasons for shifting

} consu'mer preferen'ces away from chemicals to plant derived drugs
not only in developing.countries but also in the developed world.
There are 47 major plant based drugs in the world market and
~here is a possibility of discovering 328 new modern drug~ having
an estimated value of $47 billion anr!ually.

,
o KURUKSHETRA 0 DECEMBER 1997 0

The Indian sc~nario,

With its wide eco.geographic. climatic and biological diversity,
the Indian subcontine~t is enonno'u~ly ("-nclawedwith one of the
most indigenous ~nowled'ge base of medicinal plants and herbs ..
which played- a yital role in the widitional health care ~ystems.
The medicinal value of some such plants are' mentioned ,in the
oldest Hindu scripture';;. The Rig-Veda, one of the oldest
repositories of human knowledge written between 4500-1500 BC
mentions the use of 67 plants for therapeutic purposes, the Yajur-
Veda enlists 81 plants, whereas the Atharva- Veda written sometime'
in 1200 BC describes 290 plants. According to an estimate, about
80 percent a/the' rQl-1! mat,erialJ{Jrthe d.rugs used in Indi~n systems
of medicine and homoeopathy are based on plant derived products
that have helped to sus~ajn the health of most rural people of [ndia.

II is reported that the North-Eastern States, which have an
almost 47 per cent forest cover, contain rich medicinal flora. Assam
alone is'stated ,to contribute 3,000 species. of plants. which are
used in indigenous systems of medicine. .

A dictionary ofIndian Folk Medicine and Ethnobotany by noted
ethnobotanist Dr S.K. Jain (1990) also enumerates some 2,500
Indian plant species and 15,000 folk uses. There are nearly three
lakh registered practitioners of plant based traditional health
systems of medicine (Classical system like Ayurveda ~tc and local
.or folk-an autonomous community-~supported system of health
delivery at village level). A survey revealed that nearly 540 plant
species are being used in different formulations by various
pharmaceutid.l concerns in India.

- The estim~ted annual production of herbal drugs which was
around Rs. 100 crore in 1991 is expected to increase to Rs. 4,000
crore by the turn of the century. Unquestionably. India is one of
the foremost countries"in the use of plant based products to cure
diseases. .~ .~

5



Deforestation and overexploitation of medplant flora

In recent times, continuous and often indiscriminate.collection
and deforestation activities from diverse ecosystems, coupled with
destruction of natural habitats have resulted in irreplaceable loss
of valuable genetic diversity. Satellite imagery revealed that the
country was losing on an average 1.3 million hectares of forests
per year. As a .result, a number of medicinal plant species have
also become vulnerable to extinCtion. The problem is further
aggravated because, the bulk of plant raw materials is still
collectedfrom the wild much before the onset of their seed setting,
through untrained and unskilled labourers to earn their livelihood
in response to the ever-increasing demand and export potential,
thus posing a great challenge to the survival of this traditional
health care system. Over 95 per cent of the medicinal plants used
by the Indian industry today are reported to be collected from the
wild.

In the 'Red. Data Book of India', out of 45,000 plants species,
1,000 species including many medicinal plants are reported to be
threatened to extinction. Of these, 14 mcdplant species are
endangered or are under immediate danger of loss while 35 are
vulnerable mainly due to indiscriminate collection as well as
excessive trade from natural population for commercial purpose.

High value species are naturally the most threatened of the lot.
For instance, the HimalayanYew (Taxuswallichinna) which grow
mostly in the Eastern Himalayas is now in great demand globally
due to its anti-<:ancerous properties. During the last 2-3 years, about
548 metric tonnes of yew derivates are reported to be exported. It
is now considered as a rare tree. In Himachal Pradesh-the major
producer of medicinal herbs in the country, more and more
medplimt species such as Dioscorea, Ephedra and Berberis, are
reported to be reaching the extinction level.

The Foundation for Revitalization of Local Health Traditions,
Bangalore curren.tty engaged in medplant conservation in the three
South Indian States of Kerala, Karnataka and Tamil Nadu has listed
74 South Indian medicinal plant species underthe rare, endangered
and threatened .category and marked for priority conservation
action in Southern Penisular India-South 'Yestern Ghats, which
has been included in the IUeN's list of 18 global biodiversity
"Hotspots" .

Thus, the present scenario shows a great threat to continuing
availability of the target species, particularly of those whose roots
happen to contain the desired chemicals or which take long time
to generate and :ire endemic to particular area as in the case of
Himalayan Yew. We may now be losing species that we d.Dnot
even know but, which could perhaps in the future may yield better
medicines. Furthermore, indigenous populations and their'
knowledge are threatened with destruction.

Traditional practices: need for revitalization
There is a great challenge to the survival of traditional life

support systems of medicine, particularly for meeting the primary
health care needs of the rural/tribal people, who hav'e no access to
modern medicine: These rural people mostly rely on medplants,

6

which are administered by traditional health wbrkers (Vaidyas,
Dais et all. It has been estimated that 90 per cynt deliveries in
India are performed by Dais and 80 per cent of the fracture cases
are treated by traditional bone-setters. Identifying themselves as
part of the ecosystem, these tribal/rural people and forest dwellers
. have acquired practical knowledge about the ecosystem functions;
interdependence of floristic and faunistic speci~s, re:productive
growth and productivity and the ecological relati6nship between
human society and their living and 'non-living en~irol1ment. For
example, tribals' faiths, taboos an'd practices ~ave helped in
conservation of many species, viz sacred plants like 'Ttl]si', 'Be!',
'Pipa!', 'Vat', etc all of ethno-botanical signifiednce as well as
valuable in indigenous system of medicine. These1people are the
repository of accumulated experiences and ~nowledge of
indigenous flora and fauna. Thus, in the rural scenario, local or
folk health traditions, which are self-reliant in nature, socially and
environmentally closer to the masses, are rooted deep in the
community's traditions and knowledge systems. In these practices
the mpten"al, knowledge, experts and the patient aill are derived
from the locality itself. while in the organized systek of medicine
practitioners are becoming dependent on pharmaceutical
preparations. Yet, it is being felt that the scientific component,
must be strengthened for revival and revitalization of traditional/
herbal remedies focusing on quality control of ~lant-derived
products by using 'modern techniques.'A recent status report on
ethnobotanical investigations has revealed that out of 7,500 wild. ,
species used by tribals in India for medicinal purposes, about 950
are found to be new claims and worthy of attention for sdentific
validation. However, what worries today is the interfetenct: in their
habi~t due to rapid industrialization and urbanization. This, in
turn, .endangers the rich heritage of knowledge and ~xp"rtise of
ag~-old wisdom of the traditional communities, ha~itat~: where
they lived, their economic basis and the environment lLnwhich the
folklore evolved on the use of wild flora-which ineed to be
revitalized and strengthened. ,

Medplant cultivation and production of d~ugs
. • I

.To meet the required demands of raw material of specified------
I

standards-;-rich in active ingredients---efforts are being made to
use modern biological approaches including biotechnological
applications such as cell and tissue culture, and recomb~nantDNA
technique, etc to standardize and improve agronomiC pf3'.ctices
and plant varieties for production of plant drugs of ~stablished
economic value of new formulations based on traditional remedies.
Specific efforts are being made to validate the claims of traditional. .
drugs; modernise their production and develop appropriate
formulations for large-scale commercialization; dosage fanEs and.
quality control" standards; ex-situ and in-situ conserva.tio~
approaches and broad spectrum biological screening of plants in
search of new drugs, etc. In India, several leAR instituti~ns, CSIR
institutions like the Central Institute of Medicinal and J\.romatic- .
Plants, Lucknow, and Regional Research Lab.oratories a.tJammu,
Jorhat and Bhubaneswar and several universities are e~gaged in
the promotion of R&D in cultivation and plantatiO"n sector
inclucting chemistry, pharmacy and technology related tothe;r
components and compositions. Many of them have identitied and. , ,
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developed cultivation practices for important medplant species
and are involved in developing propagation protocols for
endangered species like Nardostachys jatamansi, Picrorhiza
kurroa, Podophyllum hexandrum, Saussaurea lappa, Valleriano
wallichii, etc. Some of them have been reintroduced into their
native habitats after regeneration through in vitro methOds, Besides,
for the production of standardized herbal drugs, clinical trials have
been initiated by the Indian Council of Medical Research to ensure
therapeutic efficacy of traditional herbal remedies. in the areas of
anal fistula, bronchial asthma, diabetes, filariasis and viral hepatitis,
etc. Such R&D efforts will pay dividends to the farmers and
traditional healers in the field as well. They will often relearn local
lore, reacquiring their own heritage. while gaining the benefit of
scientific precision in establishing dosages etc. Besides, adequate
research wm not only recall which cures are beneficial, but also
which are not, thus affording protection against harmful treatment.

Conservation and promotive efforts
In a country like India, where over 75 per cent of the population

live in villages, there is a need for a well-focused approach to
repopularize and restrengthen traditional health care practices at
the grass-roots level with the emphasis on household herbal
remedies for common ailments: common cold, bronchitis,
tonsilitis. diarrhoea, constipation and oral hygiene, etc ..
Establishing support from local resources and local people for
healing common and frequent ailments of the ruralpoor becomes
crucial at this juncture. Providing practical guidance on modem
nursery techniques for raising a primary health care package of
medicinal plants at household and community level; self-help
processi'ng and preparation of educational material on 19cal
resources and practices would result in spreading awareness on
the strengths and utility of local health practices. In this process,
it becomes imperative to organise and involve practitioners of folk
medicines, practising dais ,andvaidyas in mobilising and training
village people especially womenfolk because of their age-old
association with agricultural activities and responsibility for taking
care of their families. The need is to provide them technical back-
up support and scientific training in identification and use of plant
and plant parts, proper collection time and season, diagnosis of
common diseases, preparation for therapeutic application. storage
and preservation and knowledge about the use of plants for various
health disorders focusing on economic and ecological value. The
cultivation of medicinal plants can also be conveniimtly linked
with the production of leafy vegetables andfruits with high nutritive
value that should be of particular benefit to women and children
in rural areas.

,
Grass~rootsendeavours: At the grass-roots level, various

developmental field groups have been able to give the desired
momentum to such an approach in different parts of the country.

In Tehri Garhwal region, Jan Vikas Sansthan, Chirbatia situated
at the height of7 ,200 feet above sea-level, is involved in organizing
village people especiaIly the womenfolk in upgrading their local
skill and knowledge about the sustainable use and conservation
of medplant flora of that region. These trained womenfolk are
actively involved in developing nurseries of i1!'portantmedplant

, 0 KURUKSHETRA 0 DECEMBER 1997 0

species and in preparing herbal products like dental powder and
incense from abundantly available local herbs like Bajradanti,
Timur, Samewa, etc leading to substantial source of income to
women_and most importantly the judicious use of local medplant
flora. As in the case ofTimur herb, which was traditionally used
by the women in that area for fire due to ignorance is now being
protected by this group by creating awareness about the medicinal
use of this herb especiaIly its seeds to cure toothache.

Jagaran Jan Vikas Samiti, another developmental field group
based in Udaipur working amongst the tribals in Rajasthan has
been able to reorganize and strengthen the traditional health
workers locally called 'Gunies' by organising training camps and
establishing herbal gardens through sharing of knowledge,
upgradation of skills and documentation of folk/traditional
knowledge and beliefs about the plant based he~lth system at the
village level. Growing medicinal plants vis-a ..vis the. diseases
prevalent in the area has helped a lot in renurturing this system;
conserving local medplant flora and meeting the demand of Gunies
for plant material to cure diseases. The group has also evolved a
novel method of imparting training to rural people by composing
songs which describe ~hecaL!ses,symptoms and cures/or common
diseases.

As a national conservation strategy. in situ conservation of wild
flora in the form of biosphere reserves, national parks, sanctuaries,
genetic reserves, etc is through a protective area network. Today,
India has a wide network of 67 national parks and over 400
sanctuaries and reserves. Several NGGs and government agencies
are involved in establishing nurseries for supply of quality plant
material for medicinal plants for primary health care and economic
plants for industry. The Department of Biotechnology, Govt. of
India recently set up a network of three national gene banks (located
at the Central institute of Medicinal and Aromatic Plants,
Lucknow; National Bureau of Plant Genetic Resources, New
Delhi; and Tropical Botanic Garden and Research Institute,
Thiruvananthapuram)to strengthen medium and long-terrristorage
and conservation of important medicinal plant species covering
different biogeographic regions of the country.

Benefit sharing with indigenous people
With the involvement of traditional health workers and

developmental field groups, village Panchayats can effectively
work on conservation and propagation oflocal-medplant flora and
rapidly disappearing knowledg", in this area, ensuring active
participation of the people as beneficiaries as well as guards to
avoid exploitation by middlemen and sustainable utilization of
such precious germ plasm-based on protection, production and
participatory approach. The need of the hour is to to ensure thar
forest-dwelling indigenous people whose knowledge was the basis
on which t~ drug was discovered. should get maximum benefits.
According to FAG report (1993) on the current threats to the
world's biodiversity, "the world market value of medicines derived
from planrs used in traditional systems exceeds $43 billion; less
than 0.01 per cenr of the profits have gone to the indigenous people
who ted researchers to them It. This underscores the need to protect
the rural people's interest,: regularising germp"Iasm collection!
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export, and evolving appropriate measuresfor protecting the rights
of the communitiesitriballfarmers groups who have acted as"
custodians of the precious genn-plasm resources, conservation
traditions andfolk knowledge of local ecology for many centuries.
Further, population stabilization becomes the most urgent necessity
to achieve the health for all in view of linkages between poverty,
population growth and the environment. In this context, the role
of traditional plant ba,ed system needs In by evaluated. Neem
(Azadirachta indica), native to the Indian subcontinent whose
medicinal and agricultural applications have been known for ages,
has recently been reported to have a high potential as a 'safe
contraceptfve'. '

Conclusion
The increased demand for medicinal plant products coupled

with d'rt.:indling natural resource base calls for s)'stematic and
sustained multiplication and use of medicinal plants resource base.
involving local communities, R&D institutions and developmental
field groups with stronger linkages for collaborative work fO meet
future demand on a sustainable manner. In view of this, it is
essential to have an interface belli'een .traditional trends and
mndern concept.~ofproductio.n. marketing and technology, besides,
creating manp0w.er and knowledge thro~gh dpcumentation,
training and proper netlA.'orking. Above all, to make the
conservation strategy, successful. it is essential to create region-
specific inventories of'medplant biodiversity of use in traditional
medicine and related knowledge system, and legal protection in
the light of mushrooming of biopiracy patents in recent years.
With the advent of modem biotechnological tools, it is being felt
'that in the near future users may develop lheir own skill of
producing the raw. material in the laboratory under artificially
created environment, depriving the ecosystem people of their
bargaining edge. Hence the' need to develop institutional
mechanisms for judicious benefit sharing after development of
products from bio-resources and knowledge systems. Any erosion
in the medplant biodiversity and any efforts aimed at breaking
down people S access 10 and control over biodiversity as.a whole
will be detrimentaL to the very process of sustainability. Needless
to say, it is high time to make attempt for more forest and open
land for the natura'i growth of medicinal plants as well, as to, ,

document the rapidlydisappearing ethno.botaniLI knowledge in
rural areas. . .i .
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Plants, People and Medicine i

. i
When pain or injury or disease struck, early man had little cho\ce but to turn to plants. Developed empiricallY'l by
trial and error, many herhal treatments were nevertheless remarkably effective. Then medicine became theoretic;al.
The belief arose that the harsher the.treatment, the hetter. Herbal medicine feU out offavour, branded as ignorant
superstition. Change came when formal medicine opened its doors and let the Iig"t of modern science shine ~n.
Now, the new medical science is reaffirming much of the old herbal lore and extending the horizon of botanical
medicine. (Magic and Medicine of Plants, 1986) .' - I
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.Bioresources of medicinal a:nd aromatic
,plants in India :,their conse:rvationand

related issues ".'
8.M.-Singh ,and P.L. Gaulam

With about 2500 plant species used by traditional healers and tibout500 varieties utilized by pharmaceutical
firms, India occupies an enviable positiOn in medicinal plant wealth. In view ofthdncreased threat to our
priceless bioresources, their collection, conservation,-documenlfdion and s,'cientifu: management lza~e,now
emerged as apriority concern. The National Bureau of Plant Genetic Resources (NBPGR) under ICAR is
poised to playa crucial role towards this direction. The bureau is fully geared up to assume the role of a
centre/or human resource"development in plant genetic resources relnted ti.Ctivities involving the custodians
of the bioresources like farmers, NGOs, community organizations et 01. Discussing the various facets of
the challenge, the authors call for a system approach towards a well programmed nationai action plan on
management, conservation and use of the priceless gift of nature.

TABLE 1
Diversity of Medicinal and Aromatic Plants in Indian Gene Centre

Saving lhe end'"1gered species: The most disturbing fact in
recent tim'es is that several species of medicinal and aromatic plants
have reached endangered/threatened status due to large-scale and
unregulated collection of germ-plasm from forest areas. The Red
Data Book of India which listed 10 species in ]980 has increased
the number to 35 and all are of medicinal value (Table 2). These
endangered specfes deserve special attention as we need to
understand their ieproductive biology, genetic architectiIre and
evolutionary -relationship to ensure their estabHshment,and
multiplication in botanical gardens, herbal gardens and biological,
reserves.

The factors cohtributing to this alarming situation are 0) high
pressure of local. communities, and lack of protection of these
species; (ii) increase'in pharmaceutical indu~tries and their demand
for natunilly g~owing plant"-based raw material, (iii) poor
regeneration of the species in natl~ral habitat.,

ITIhe heritage of medicinal ,plants use in India has, an ancient
history. The epic of Ramayana witnessed Sanjivani Booti
as life saving drug. Two important compendia on medicinal

'plants, ie Charoka Samhita and Sashruta Samhita were published
between 1000 flC and 600 Be. In these Ayurvedic literatute, uses
of more than 1,200 plant drugs along with their act!on and specific
therapeutic applications are mentioned. Charaka made 50 vargas
(groups) of drugs while Sushruta made 38 ganas (groups) of drugs.

India: home of medicinal plants
According to a reasonable estimate, around 70 p~r cent of Indian

population still rely on herbal medicines for various ailments. Apart
from classical systems practised, viz Ayurveda, Siddha and Unani,
innumerable local folk medicinal traditions exist. In all; over 7,000

--_plants are known to be used for medicinal purposes (Holley and
Williams, 1996). The World HealthOrganization (WHO) has listed
over 21,000 plant species that have been reported for medical uses
the world over. In India, about 2,500 plant species belonging to
more than 1,000 genera, are used by traditional healers and about
500 plant species are utilized by 159 different pharmaceutical
'companies (Chan del et ai, 1996).

India's diverse agro-climatic and regional topography, the
preponderance of indige.nous tribal populations' and their ethnic
groups have contributed immensely to the diversification" of
medicinal and arhmatic plants over a period of time. Of the'I8
hotspots of biodiversity identified in the world, two are located in
India, viz Western Ghats and North-Eastern region, both rich in
medicinal and aromatic flora.

Indian forests show a rich component of the medicinal plants.
All the eight phytogeographic regions are rich home of memcinal
piants. Table 1 presents the species diversity in the eight
phytogeographic regions. .
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Region

Westem Himalayas:

,
Eastern HimaJaya'f

\

Species diversity

Atropa bel/adona, Aconitum spp., Alliurns, Adluuoda
ze!anicum, Berberis spp., Buniurn persicum,
Cente1fa asiatica: Colchicum lltteum, Dioscorea
.fpp .. Ephedra gerardicma,.l;erula spp., Gentiana
kUrmo, Hollirrhena antidysentrica.lnula racemosa.
Mentha spp .. Nardostachys jatamansi, Ocimum spp.,
OILhis latijolia, Picrorhiza kurroa, Rheum spp .•
Swerlia 'chirata.' Sassurel1 lappa, Thymus
urphyllum. Terminalia'Mmentn.fa. Valeriana
grandijIo~a, ZinKiber spp, _

Aconitum sp'p., Berberis spp,. Clrloroph)"tum
arundinaeum, Cinnanuimum, Cop tis teitha.
Curcuma. Dioscorea spp., Gentiaha, Kurroo.
Me'}tllQ, Nardostachys jawmansi, Podophyllum
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Source: Verma Gupta et ai, /997.

TABLE 2
~ndan~ered Medicinal and Aromatic Plants in lndia

\ R~ta~jot
ISomlala
iKab<!bchini

\

JeCVika

Rish\'ak

falispatra

Indiall_Bclladona
Resh;J Kaluni,
Chira'/ataI . ,
Maha.Mcda
I
~eda .
Kankoli, ...
~shira kankoli

/
Source.: Glipla und Chudlw, /995.

;Arist%(:hia braClwia

- Ephet}ra Merardiana

P,il'er cubeha
'Microsty(is ,7ucijer£l

M. wullichii

Gaozaban
I . .
Jcevan1

Klas'turi manzil,
Kiram

I

I
l

Conservatio':lstrategies. f: '
In 1972, the Indian. Forest Act was enacted due to the rising

demand for wild medicinal plants in the organised tnanufacturing
~e~tor. Under this Act, the export of wild growin~ Sarpgaruiha
(Rauvolfia serpelltina) and some other plants IikelNardostachys
)atamanst Aconituni sp., .-Podophyllum hexandrul,n, Dioscorea
de/widea, etc was banned because of overexploitatipn. Today, the
weservation of this medicinal diversity is of prime importance
and needs to be addressed adequately on high prioility basis.

~ Two basic approaches of ;onservation ha~e bebn I(lentified,
y'iz ex situ and in situ. \

-...... Ex-situ conservation approach \

It requires maintenance of germ-plasm outside ~heir' original
habitats. The diyersity is being conserved infield gene banks, seed. ,
genebanks, in vitro genehanks and cryobanks. rrhe ,ex situ
~9nservation, however, lacks the natural evo)ution pfoce~',sthat is-----::t
always .operative in nature. 'I 't,. - . ~ .:':' ~

.1,' (i) Pie/d genebanks: This ii1Volv"'~smai'ntenance o~collections
. I . .:. I .
In 'fields, herbal. gardens and botamcal.gardens: The .clones are
maintained in vivo in green houses or as field p)~ntin~. Although
field gen.ebank assures ready supply of planiing materials, it
requires considerable space and high costs. \ "j,

(ii) Botanic'al gardens: The' conservation of liVj~g plants in
botanical gardens involves substantial investments in terms of
facilities and maintenance. Therefore. the scope has t6 be limited
accordingly. '. " t'
There are .about 1,500 botanical gardens and arb4reta.in' the

woild (Heywood and Heywood, 1991). Needless to say th"t .such
gardens can contribute immensely be generating infotmati.op on. . ,
seed physiology. reproductive biology and on the techniques of
propagation. maintenanc.e and protection. _ '\

the main. limitation in conserving threatened speci~s in. such', . I. , . ---
. . Io KURUKSHETRA 0 DECEMBER 1997 0
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Tmde name

Bankakri
Jalamansi
Indian Hing

~ Sared Musli

Kutki .

Salam panja
Shlib misri

Palces
'Guggal

Indian Ginseng

Steroidal Yam

Rwcad chini

.J Yogisapada

Mamira

Kali musli

Kala Ze\.':ra

Suranjan-'I-Talah _

Pushkar'mool

Ammnum ammuticu5. Curcumaspp., Ch/omph)'tum,
Cinnarnomum tamala. EJeuaria .cardulnomum.
Piper niger. P. long urn, P. he Ie!. Slrychno.~
nuxvomh'a, T~rminalia srI'.. Zingiber:
Alston'ia scha/aris, Azadhiraua indica, Bo.~ewellia
-ferrara, Curcuma spp., Cassia jislula,'" Curuligo
orchioide.~, Celastrus panicuJatus,' Clemdendron
serratum, Diospyms .spp..DiosclIrea, Grewia spp.,
Hemide~~mus ihditus. Lap'adenia reticuluw,
Phyllanl11us. amara. Plumbago ?eylanicurn:
Pterocarpus maf.tupium, Santalurn albian,
Term;iwlia sl'p.

Terminalia bialata, Pafldanu.~fa~icui£l;is, P. reams.
Aglaia arl-:e.nre£l,Alstoniu'macmphylla. A. kurzii,
Amomum fenzil, Ardi.~ia .~(J{ancuea and B. other
Ardisia :~pp.. Cos Ius speci(Jsus,
DischiditlbennguJess(. Myristica .t>lliptica,
Phyllanrhus g(Jmp'w(:arpu.~, Uni:uria.lerrea. .

hexandrum, Piper spp" Rheum spp" Raul'o(fia, O",o.(oma brm:lea/um
serpentina, S"",'erlill chirala, Taxus bll.ccata, 1

Vllierillna !Vllndij7ora.

Aristolochill bfactetll, 'Alpinia ;alanlfa, Aqualla;ia
Alfa/locha, Coptis I~erha, Curcuma 'spp., I

C)'mbopo~o", spp., Centella asiatica, Clero(iendmn ~
O. H" d. k .. '/ ~ Tuxusbaccataspp,,_ lO.n:orea, y nOC£lrpus 'urZII, I~ Ul:una 4'

pruriens, MW,.'una ni~ricans. Piper .~pp.. Rauvoljia • Atropa ucuminatll
serpenlina, Smilux chinensis and So/anum ,~11p. . .1..lll'Uieriu /wsl1miriana

Aegie ma;me/os, CUHia}i.~tu/a, Cmtaeva'nurl'Ula, S~'ertiu ch/mw
Curcuma .~pp" Dioscoreu, Pluchea hmceolt(.tlJ, 'P{)/YMonlllum cirrhiji1/ium
''F,wra/ea cory/ij'o/ia, Phyllantl1us fraternus, Sidu

/ P. verlicitatum
51'1'.• Tinospom cordijolia, Terminalia spp., Veliveria
zizunoides and Zizyphus spp. . ROSClireaprocera

Aloe barbadensi.~, Balanites aeg)'ptillca, 8o.~wellia Lilium polyphyllum
Serhl/u. CalO/fOpi.\'proara, Citrullus mroc}'/Ithis. I Ancl1usu .~trigo.m
.Commiplloru wrigh.tii, Diospyros melunf,xyron. : Concinumjariestatum '
Tribulus terre.\'tr;s an(J Wilhania somn!fera. I Holmternllllnnulare
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Plunt name

;
Andaman & Nicobar
Islands

Eastern Ghats

Western Ghats

Semi Arid'Region

Gangetic Plains

North-Eastern Region,

Podophyllum hexu1}drum

NardoslUchy.~ l-:nmdij1oru

Ferulajueskaena

Chltlmphytum. spp~
Picrorhi7.l1kurma

Orchis {uti/olia
'Eulopia cumpestri.~'

Aconitum 'helemplly/lum

Commiphf1fa wril-:htii

Panax pseud"-Rinseng
Dio,w.'orea deltoidw
Rheum astrata

Saussurea lappa

Coptis teelU .
Curculiw, orchioides

BTl/nium peTsicam

Coh:~icum latium
lnulu rucelllo.I'U



gardens is that the species suffer from inadequate population!
genepool, as they have limited-individuals to represent genetic
diversity.. .

(iii) Herbal gardens: These are more specific and specialize
mainly on cultivation and maintenance of medicinal plants.

,
, A number of herbal gardens are being maintained at various

u'niversities, States and the private sector. Gupta (1993) has'
reported that the Ministry of Agriculture (HorticultureDivision),
Govt. oflndia has sanctioned funds to set up 16 medicinal plants
,gardens in State Agriculture Universities (SAUs) and research
institutes all over the country., These gardens will collect and
maintain div-ersity in 100 economically important plants arid 35
endangered species in their respective regions. Such herbal gardens
not ~nlyhelp in conservation of important species b.utalso create
p.ublic awareness by holding short~term training programmes for
students, farmers and growers, The' National Buteau of Plant
Genetic Resources (NBPGR), New Delhi under the Indian Cou~cil
of Agricultural Research (lCAR) and its regional stations at
Bhowali, Shimla, Shillong and Thrissur are actively engaged in
collection and conservation of medicinal plants.

(iv)' Seed genebanks: A major global emphasis on conservation
of germ-plasm diversity has been to conserve ex situ.in long-"term
repositories called genebanks. India ranks fourth among the best
maintained, voluminous genebanks and h~sbeen able to conserve
over 1.63 lakhs of seed samples of different agri-horticultural crops
through Indian Plant Genetic Resources System (In-PGRS). The
recently added neW genebank-facilities at,'NBPGR, New'Delhi;
include 12 long-term modules .maintained at,-20"C and one
'medium-term storage module at 10"C, Further, medium-term
storage facili~ieshave also been provided in the network at some
of its regional stations and at National Active Germ-plasm Sites
(NAGS).

This enhanced capacity of the National Genebank can
accommodate] 0 Jakhseed samples. The workshop on "national
concern. for management, ..conservation and use of

••. agrobiodiversiiy" recently held at Shimla (October 15-16, 1997),
Ill""" ,recommended that the National Genebank be declared as national

heritage. All the participants in the workshop were requested to
deposit germ-plasm of different crops ({nc'luding medicinol plants)
in the National Genebank at NBPGR, '

In order to further strengthen conservation acti vities of
rriedicinal plants, a proposal on "Establishment ofG, 15 Genebank '
for Medicinal and Aromatic Plants (GEBMAP) was approved for
implementation in the 'Summit at Caracas' by the group on'South-
South Consultation and Co-operation (G-15 countr.ies) in
November, 1991. As part of this programme, the Department of
Biotechnology, Governmeni of India, has identified NBPGR as
one of the three centres recognized tocany out survey,. collection
and conserv'ation of medicinal and aromatic plants in north 'and
north-west Himalayas. Rajasthan and Gujarat and adjoining
northern plains are also to be covered- by its network system.' .

Two more gene banks set up under G-15 (GEBMAP) are located
at the Tro~ical Botanic Garden and Research Institute (TBGRI),
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Thiruvananthapura~ and the Central Institute of Me~iicinal.and
Aromatic Plants (ClMAP), Lucknow.. , '

The G-15 genebimk ai NBPGR,N ew Delhi, became operational
in 1993. The programme has four major components, viz, field

, _genebank, seed genebartk, in vitro genebankand cryobank. ',
(v) 'In vitro' conservation: The in vitro technology has

witnessed 'tremendous advancement during the past four decades.
Every-plant part (~ot, stem, leaf, hypocotyl, axillary buds, embryo,
single cell and naked protoplast) 'can be grown successfully in
culture under completely asceptic conditions. With this technology,
tropical"or temperate plant species can be maintained on normal
or modified culture media, in norn\al culiure room (25 to 28?C)
for .anumber of years.

At NBPGR, New Delhi, in vitro genebank conserves 'threatened '
species' of medicinal and aror:naticplants in n~trjentmedia.
-Concerted effort~ have, bee:n made toy/ards evolving simple~
efficie~tand economical protocols thatensure rapidmultiplication
and g~net.icstability of germ-pl~m. ... -

The status of :iu vitro conservation of threatened species of
medicinal plants at NBPGR is given in Table 3.•

TABLE 3
In vitro Conservation of Threatened Medicinal and Aromatic plants at .

NBPGR

Plant species No. of collections Storage temp. ("C)

Allium tuberosum I - . to
C()ieusjorslwhlii & 25
C~ocusstjvu.~ 1 25
Chlorohytum spp. I, 2
Digitalis [anata 3' 25
Gentiana ";rroo 1 to
Kaempferia ga/cinga .

4 25 '
Mentha sp. 22 ~
Orchis latijolitj I to
Podophyllum hexandrum t 25
Picrorhiz,a kurroa . I, 25
Pogostenum patchouli 2 ' 25
Rauvolfia serpentina 6 25
R. canescens 1 . I 25
Rheumemodi I to
R. m(JOrcrofitianurn 1 'to
Saussrea lappa I
Tylophora indica . ,2 25
Valeriano. walliehi 3 to
V.l°.{ficinalls I
Total 64

Source: Chmufel et al. 1996.
. \ ; ,

(vi) Cryo-banks and conservation of germ-plasm: ,The long-
term_conservation of vegetatively propagated species, orthodox
and re'ralcitiant seeds c~nbe achieved by using cryopreservation.
The reproductive material such as tissues': pollen, embryo,

. embryonic axis and seed material can be preserved in liq'uid
nitrogen (~196"C) and vapour phase (-150"C). NBJ'GR has created
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(i) Areaslhabitats where genetic erosion is under severe threat
should be identified.'

(ii) Ex-situ conservation should be given top priority which
may be supplemented in a big way by in-situ for rare and
endang~ed species of medicinal and aro~ati~ plants.

(iii) There .is need to chronicle ethnidtraditional knowledge
ana practices ~t the na.~ionallevel. Indigenous knowledge
is closely related to the.environment that the people live

~n.situconservation approach

The in.situ conservation, in contrast 1io the ex-situ approach"
allows for continued, dynamic-adaptation of plants to th~
environment. The distribution pattern of the wild PGR in different
phytogeographical regions and the areas cif their concentration
where rich diversity of wild species still continue to perpetuate is
of special significance for undertaking programmes on their in:
situ conservation. . "

i
• I

in. The close interactions between plant gehetiC'"resource's,. . I
the environment and local people/farmers will generate
the basic sour,ces of indigenous kno~ledge in the
community in the arena of PGR conservation.

. - . I '
'i "(iv) PGR literacy campaign Gnd human resource development:
The stress for 'the future is on .mass edl,lcation 'ori plant genetic
~esources. It has been realized that there is need ~toklok at the
~tudent group. the future leaders and citizens who will manage
the PGR in the country. In fact, the PGR subjetts should be
introduced'in the school curriculum. In order to t~ke up such a
work of national dimension. NBPGR, New Delhi,\ma)' set up a
"PGR literacy campaign wing" to take up this work in an
aggressive way. Community participation~ involvetnent of tribal
groups, NGOs, different government agencies, SAuk in this effort
~ill go long way in achieving the goals on a sustairiable basis.

- I

,. Certain villages in critical areas, ie Centres of Agr~~biodlversity
i~medicinal plants be identified and villagers in tHose areas be
tr~ined in conservation methods, Of course, the~ should be
p~ovided with incenti~s. 1

, ' ~, I

NBPGR has been deeply involved in HRD and PGR related
activities s"inceits inception in 1976. Several"training programmes,
workshopsJconsultations on various PGR aspects s~onsored by
FAo/IPGRIIUNDP have been organised successfullv for the, -
. pai1-icipants from South and South-East Asian count~ies. Arou,nd
350 scientific/technical staff from various rCAR instit,utes, SAUs.
NaOs and other organizations have been trained through regular
prqgrammes conducted by NBPGR, New Delhi. Apdrt from that
about 700-800 undergraduate students 'from different Agricultural/
traditional indian universities visit NBPGR every ye:1r as part of
their education tours. They get full exposure as rekards PGR
activities in the Indian- co~text. NBPGR is fully g~ared up'to
assume 'the role of a centre for human resource devdopment in
plant'genetic'resources related activi!ies. . \ .

Of late. M.Sc. course on Plant Genetic Resources ha~; been
initiated at NBPGR in. collaboration' with Indian Akricultural
Research Institute (IARI).~ew Delhi. . I. . ,.

(y) On{arm conserVat{on of local and indigenous ge'rrit-plasm: ~
'On-farm conservation of traditional, indigenous getm-plasml
culti'vars is finding increasing attention by several g~oups and,
stakt;holders.The community organizations, NGOsand farmers
. have evinced keen interest through their invol'vement in the efforts
towards sustaining the indigen'ous medicinal and aromatic plant
resourc'es in c1o~eco-operation with local farmers. \

T~~ agreed scientific .principles ~nd practices fo; I 'on~farm
conservation' of medicinal plants in particular and otper agro-
bioi;liversity in general is lacking. The capacity building for on-
farm I.conservation requires formulation of suitable \policies.
secto.ral Qnd cross-sectoral mechanisms. -It shall ,be more
appropriate to encourage 'on-farm conservation' of the identified
niche i~ toto, encompassing landr~ces (primitive culti~ars), the
cultiv1ation practices and the farming systems (Parada, 11997).

(vi) World Information and Early Warning System (IW/EWS)

I

. . I
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••Future thrust

In-situ conservation of wild flora through protected habitats
and ecosystems is being' implemented by the Ministry of
Environment and Forests. Govt. ofindia. Fourteen biospheres' have
been identified on the basis of survey of data ..Seven of them are
already being made operational under UNESCO's Man and
Biosphere (MAB) project. The NBPGR, .New Delhi, has active
collaboration wit.h the Ministry of Envifonment and Forests' in
establishing the first Biosphere Reserves on Citrus genetic
resources in Meghal-aya.

In-situ approaches have to be different in,the case of-cultivated
and flon-cultivated genetic resources. Wild relat.ive,sof crop plants
require an altogether different approach. Inventories are required'
to be prepared for each target area using public informatipnJ
literature, herbarium collections and satellite imageries.

To strengthen the in-situ conservatipn of the medicinal plants
resources, Chandel et al (1996) cited three critical factors to be
incorporated in all conservation oriented programmes :. (i)
prevention of the destruction of populations and their habitats;
(ii) maintenance-and/or enhancement of the population level'and
variability; (iii) prevention of collection and excessive commercial
exploitation.

afacility of this kind where 2.5 lakhs of germ-plasm Iin'es can be
stored through this technique.

The 'cryopreservation' strategy fa; long-term conservation is
stiiJ"in its infu.ncy, as far as threatened species are concerned.
However, NBPGR conserves 220 accessions of different crops,
belonging to 85 genera and about 100 species.

(vii)' DNA conservation:"'DNA can be used for conservation
ofthreatenedspeci~s. Preservation can be in the form of extracted
DNA or as genomic DNA 'libraries. Additionally, DNA can be
extracted from dead tissues, ie herbarium specimens, providing
information that would be othe~wise lost.if living tissues are not
available.



on plant genetic resources: The FAO has initia~ed the WIEWS on
PGRas required underArticie 7-1 (e) and (f) of the International
Undertaking on PGR.

The World Information System's primary function is the
information service regarding 'facts a~d figures' on plant genetic
resour.ces. The system is open to and responsive to queries from
the wide community of genetic resources "scientists and users, vfz
nationalprogrammes,"international organizations, NGOs, private
industry, individuals, etc. A large number of simple q"ueries are
being handled such as, where to find germ-pl,!,m of a given speci~s
and/or origin, who is researching' on a particu~ar problem, etc.

The Early Warning System's main function is to continuously
watch on key elements of genetic resources con~ervation in order.
to alert against any threat. The warnings will be directed to the
decision-making bodies when needed. It is planned to develop
components on in-situ conservation, on-farm conservalion and use,
evaluation and utilization of PGR, research, training, biodiversity
assessment relat~d to biotechnologies' and safe movement of
genetic resources, etc.

(.vii) Convention of Biological Diversity (CBD) and
conservation of b~oresources: The Convention of Biological
Diversity is ar:ainternationa! treaty which has come into force on
29 December, 1991. One hundred and seventy-one countries
adopted the. Convention and Agenda 21. India is a party to the
Convention. It, inter~alia, requires the 'contracting parties' to take
measures to promote access to geneti~ re;Qurces wi~ prior and
informed consent and on mutually agreed terms with a commitment
on the recipient country.to share the benefits of utilizing the

. resources thus transferred. The conyention also requires that
'contracting parties' co-operate in ord.er to ensure patent and other
Intellectual Property Rights (lPRs) are supportive otand do not
run counter to the objectives of the convention. Gautam (1997)
and Gautam and Kochhar (1997) have discussed in detail the
"intellectual property protection and benefit sharing" and related
issues. The issues evoked and triggered off by CBD are both wide-
ranging and basic. The concern is not only with biodiversity of
the living things as such. its'origin, mechanisms,' functions and
dynamiys, but al,so with utilization and conservation. It has, thus,
become a major subject to pursue. keeping the total perspective in
view. ~, .....'

. Conclusion'
The bioresources of medicinal and aromatic plants are

increasingly being threatened due to continued degradation of tbeir
habitats and over-exploitation of the natural resources'. The
collection, conservation; documentation and scientific

"DasaKoopasamo vapi
Dasa vapi samo hridaha
Dasa. hrida samaha p,utro
Dasaputra ~a~o drumaha."

- Vrikshayurveda
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management ofthe~e- invaluable resou~ces has now em~rged as a
priority area. In achieving this giga~tic task, training component'
for the custodians of these bioresources (farmers, NGOs,
community organizations). PGR literacy campaign for students
at school and college levels is a must. NBPGR, New Delhi, is'
poised to playa very dynamic role in this effort.

A well,prograrnmed National ActiOn Plan on management,
conservation and, use of 'agro-biodiversity of medicinal and
aromatic plants needs a system approach encompassing such
components as awn-biodiversity appraisal; key players; mission
mode approach; :national networks; information networking;
documentation; use of biotechnology and DNA fingerprinting;

. ,
community gene-funds, national community gene funds; equitable
sharing; public awareness campaign, etc.
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,(Ten wells are equal to one pond;
,Ten ponds are equal to one lake;,
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\! ' .OUSHADHI . \'.,
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I Company profile: .
1 .~. .' I
1 . The Pharmaceutical Corporation (1M)Kerala Ltd.; Thrissur \'
I popularly known as. "OUSHAD,HI"is a fully Governm,ent.I' , . I '. .

. I . owned Company. The Corporation took over the business of .
I .Sree Kerala Varma AyurvedicCo-operative Pharmacy & Stores .1

Ltd., 4318 Thrissur w"hich w~i3~lready engaged in the "j .,
manufacture & Marke~ing of 4yurvedic Medicines. The I
enterprise started in 1941 to supply medicines to the entire \

.. government Ayurvedic Hos~itals ,in the State of Cochin and . "
.also to the'Royal family of Cochin State. Manufacturing of r
. High qualityAyurvedicmedicine~ is a unique feature of this I
. Government owned company; It supplies the whole .\...
requirement ofmedicines to goverhmentAyurvedic ho'spitals

. . .. 'I. \

and dispensaries under the Department of Indian Systems !
- E. of-MedicinesiJ.1.the present State ofKerala nu~bering around \ .•1

700, Central Government He~0-: Schem,.e,the, MinistIy of I
. Labour' and Mining, ESI and Tr~bal Welfare, Departqient, 1

Mental Hospitals, KO~ta.k}{aland similar other IJ.1stitutiims'. 1

A modern fact~ryat Kuttanellur 8 km e\lst ofThris.s1?-rwas I
commissioned in 1-991.'"Oushadhi" has also established a' 1

me<:licinal herbarium here. It has introduced 20 Patent I' 1~
I' Medicines' in the' market recently, "OushadhiSpecial I I

, :' ,Chyavanaprascin:l (Cho,colate}lavout),"Oush,adhi Rheumajith \ :
I Ointment" and "Thenginpookulamrutham", etc. are among . I

. 1 them. Another prestigious product of "Oushadhi" is I ,I "Saiaswatharishtam" (~th Gold). ~Oushadhi~ ,h~s entered I . :.
I . in the list of giants in'the field'of ayurvedic medicine II 'I . "I. "
I manufacture..... . I .' . '.' . I I
\ , ,'. '. I . . .... . I').~----------------------------------_._-~
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Conservation of wild medicinal plan~s: need
for. a comprehensive strategy

•
. N.C. Shah

In recent years, the pressure on medicinal plants, especially tho~e collected/rom the/orest's has.bec~me so
acute that many species have become vulnerable. The time is notfaroffwhen we would not only be deprived
of the unique system of health care with herbs but also witness a grave threat to our biodiversity affecting
the environment. ThiS calls for ~ comprehensive and effective conservation strategy involving the rural
peopw and tribal communities, experts in the field, polky-makers, pharmaceutical ]lI"ms, exporters and
NGOs. The rOle of the media in spreading awareness about the need to protect the medkinal plant wealth
is crucin/, the author opines;- .•

I

IT Ihe tenn 'medicinal plants' generally denDtes thDse nDn-
aromatic and aromatic plants, which are u.sed for medicinal,
perfumery, dye and cosmeti~ purposes. Spices and

cDndiments also.fall under this categDry. Generally, the whDleplant.
flowers, leaves, fruits, stem, roots or their bark, gums and
oleOft;slns, etc are used. In India, the medicinal-plants or "herbs
(the parts Df the plant mDstly dried) are used' in (i)indigenDus
systems of ~edicine. ie Ayurvedic. Unani and Sidha; Tibetan
system Df medicine (mDstly in bDrder regiDns, ie Ladakh, Himachal
Pradesh, Sikkim. etc); (ii) mDdernsystem Df medicine; and (iii)-
homoeopathic system to some extent.,
Importance of medicinal plants

,It is roughly estimated that abDut 350 medicirial plants ,are,
collected from the wild sources in the country and used for vario.us
purposes. Many are those which have been collected from .time
immemorial and in recent years the pressure is so high. that many-
have become vulnerable.

Apart from the abDve stated uses. the plants are used in fDlk
mc;dicines by various tribal and ethnic groups in India. Recently,
patenting of uses of neem and turmeric under the Intellectual
PrDperty Rights. has led us to. think Df cDnserving the scientific
inf?rmation on various uses of plants. We lost the battle for 'neem'
but won the turmeric patent case wi.th the Cquncil of Scientific
and Industrial Research (CSIR) presenting to. the US Patent and
Trademark~Office sufficient claims of uses for Haldi.

AccDrding to. AIDk (1991), it was estimated that there were
46,000 licensed pharmacies (covering the m.odem. indigenous and
homoeopathic systems) in the country using the medicinal plants
and now the number, may have increased to 50,000. Besides, it is
estimated:'that there .~te abo~t 4,000 indigenous and modern
perfumeries. that manufacture and blend the scents and 'attar: from
natural oils derived from wild-growing or c~1tivated aromatic
plants. To. cater to. the needs Df the phannacies and perfumeries
the herbs are either collected from the wilds ~r cultivated or
impDrted. As already stated, a majority Df plants are cDllected from
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the wilds. A number Df such plants have become vulnerable Dr

threatened. The wDrds 'vulnerable' and 'threatened' do nDt

necessarily refer 'to. the Dnes described in the IUCN Red List
CategDries [mCN (1994)].

'This paper attempts to discuss the present status Df vulnerable
'medicinal plants' from.different phytDgeographical regiDns Df

the country and suggests ways and means ~oconserve and preserve
them. It also seeks to discuss a few salient points regarding
Intellectual Prop'erty Rights fDr patenting uses Df the medicinal
plants, I '

A number of workers have drawn attention towards the
threatened medi,dnal plants Df India from time to. time-Jain &
Shastry (1980); Shah (1975),(1978), (1981) and (1983) regarding
KumaDn Himalaya; TandDn (1996) and BCPP CAMP (1966) in
respect Df SDuth India; and Kumar et al (1996) fDr the entire
country. A brief d.iscussion on the-threatened plants is given below.

Endan'gered species: region wise analys~'
, '

It ylould be' easier to. understand the threatened plants under
the phytDgeDgraphical regions fDr this purpose.'The regiDns arid'
subregions are~

1. The. we~tern -Himalayas with-subregions; 'the north-west
Himalayas Dr the Kashmir & Ladakh Himalayas; the west
Himalayas Dr the Himachal Pradesh (Punjab) Himalayas
and.theUPHimalayas Dr the Kumaon Himalayas.

2. The eastern Himalay,!s with subregions; Darjeeling
'Himalyas; Sikkim Himalayas and the nDrlh-eastArunachaJ' .
Himalayas. • " .

3. The Indus plains and desert with subregiDns, Rajasthan
western part and ~ujarat.

. 4. The Gangetic plains with Punjab, .uP. Bihar, and West
BengaL

./ '

5. The Dece;an or peninsualr region of India. --
6. 1lJe Assam cDnsisting Df all eastern States,
7. ThroughDutindia up to. 1500 m.

I
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The threatened plants have been dealt with botanical names,
local or common trade names. The abbreviations used are: In.
[Indigenous industries mainly Ayurveda (A) and Unani (U)]; Fa.
(in folk-lore); 'Mo. (Modern medicine); Pe. (perfumery); Con.
(condiment); Ex. (Exported either in crude drug form or extracts);
Dy. (Dye colour) Liq. (Liquor industry); Cos. (cosmetics). The
parts of the plants used are indicated in parenthesis at the end of

. the description.

1. The Western Himalayas

Aconitum heterophyl/um (atlvisa, atis) (In. and Fa.): The plant
- is so much depleted in nature that genuine 'atis' is not available"in
market. Even if available, the cost will be very high ie about Rs.
600 to Rs. 700 per kg. The tuberous roots are developed in three
years. No systematic studies for growing these with seeds or tissue
cuHure techniques have been conducted. The plants could be grown
in north-west Himalayas at the height from 2000 to 3000 m.; in
west Himalayas from 2500 to 3500 m. (Parts used: tuberqus roots).

Angelica glauca (cora, gandrayan, chipi) (Fo., Mod., Perf.):
The native people mostly of western Himalayan region use the
rools of the plant as condiment and for seasoning purpose and
also as medicine. Its oil. recently extracted through distillation,
fetches good price. The plants would be easy to grow in localities
2500 to 3000 m in wet alpine regions. (Parts used: roots a~d
rhizome).

Atropa acuminata (sagangur, angur-sefa, Indian belladonna):
It is found in western Himalayas and not in Kumaon Himalayas.
The Briti~hers started its exploitation as a substitute for European
belladonna for preparing mediCines and belladonna plaster. This

. plant has also been exploited indiscriminately as it is used in
modern medicin.e and Uriani system of medicine. It is very roucD
feared that there is every possibility of erosion of its germ-plasm.
It is regrettable that notwithstanding its good demand in modern
medicIne, I'}o efforts have been made for its systematic cultivation
in the areas where it grows wild in nature. (Parts used: roots and
leaves).

Bunium 'persicum (siah zira) [Con., In. (U) and Fo.]: The fruits
are highly priced in the market ranging from Rs. 600 to Rs. 800
per kg. Though it is mentioned to be used in Unani system of
medicine, it is very rarely ~useddue to its prohibitive cost. It is
either exported to Arab countries or sold in cosmopolitan cities.
like Bombay, Delhi, etc. The local people due to its high value
collect the fruits before they get matured and ripened leaving very
little chance for their natural growth. (Parts used: fruits often called
. seeds).

Cochicum luteum (suranjan siri) [In.(U) and Fa.]: The roots
are a source of colchicine, which has good demand in the modern
system .of medicine but the alkaloids are not extracted from this
source as it is uneconomical. The plants have been left in a few
localities, ;.vhere the~egrow in stands. (parts used: roots).

Dactylorhiza hatazirea and Orchis habeT7U1noides(Both plants
are.used as salam panja, salab, hathajuri) (In. and Fo.): These plants
have also been exploited indiscriminately from the entire western
Himalayas due totheir high price of the tuberous roots. The present
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market rates are Rs. 800 to Rs. 900 per kg. Its !Dicrv .seeds like
other orchids germinate with great difficulty in nature; possibly,
they need certain microflora for their genninatibn. To meet the
demand of the country it is being imported from Afghanistan and
Nepal. (Parts used: tuberous roots). t

Fritillaria roylei and Lilium polyphyllum (kakoli, kshir-kakoli) ,
[In.(A)]: These two plants were earlier available and were used as ~
one of th~genuine ingredients of 'ashtawarga'. An item used in
'Chavanprash' and now it is not seen. This is a (ypi~al ,,,ample of
.those plants the phytochemistry of- which h~d n"ver been
conducted, and .we would lose not only the pldnt but also its
c~emical constitutents. (Parts used: roots). :

Gentiana kurrooa (karu) [In.(U) and Liq.J: The 'plant has been
so much depleted that it is difficult to trace a single plant in the
wester~ Himalayas. Earlier, it was exported as Indian gentian to
Europe to be used as bitter in the liquor industry as a substitute for
European gentian. (Parts used: roots). . .',

Hedychium spicatu (kapur kachri, kachur) [In.(M Per.]: Day
by day its roots and rhizomes are being collected, from the western
Himalayas mostly in Himachal and UP. (Parts ulsed: .roots &
rbizome). I

I
iurinea dolomiae or J. macrocephala (dhup, guggul) (Pe.): The

Toots aTe extensively used in 'havan samagr.i' and in 'attar'
industries. This commodity has great demand irl perfumery
industries. The worst affected area is Himachal prAdesh. (Parts
used: roots). -,

Nardostachys jatamansi or N.gralldijIora (mansi, balchar,
jatamansi, Indian spikenard) (In., Pe., Fo.): It is available in western
Himalayas only in Kumaon Himalayas and repolted: to occur in
eastern Himalayas, but no information for its colIectiQn from this
region. Presently, it is imported from Nepal to meet the domestic
demand. It is collected illegally from Kumaon Himala*as ~nd sent
to the market through Himachal Pradesh. It is day by day depleting
.and no efforts have been taken to grow the plant through seeds
and rhizomes, systematically. (Parts usee: roots and r~iiorne).

I
Onosma bracteatum andMacrotomia benthamii (gaujuban and

. . I
rataojot) (In. Food colour): The plant grows throughout the
Himalayas but extracted mostly from th'e western Himalayas. Its
mam use is colouring the syrups, meat and curries. (Parts used:
roots with red papery bark). '

Podophyllum hexandru.m 6r P emodi (ban-kakh, Indian
podophyllum) [In.(U), Mo" Amchi or Tibetan system]: ,The roots
yield resin podophyllotoxin, which is converted into a ~;emi.
synthetic compound known as etoposide. It is an anticahcer drug
for lungs and testes. In the early sixties, the drug wa~ in good
demand and it was heavily collected from the west~rn Hi1malayas.
Though, it is a banned item but its extract is being prepared by
some of the .pharmacies based in Himachal Pradesh. Root~;are
used in modern system of medicine and plant parts in Tibetan and. , .
Unani systems. No systematic study ~asbeen cond.ucted for its
cultivation. (Parts used: roots and plant parts).

Picrorhiza kurroa (kutki, karu) (In., Mo., Fo., Liq.): 'jihe plant
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is under pressure in Himachal Pradesh and UP Himalayas.
Presently, the country is meeting its extra demand from Nepal.
The plant is a runner and could easily be cultivated through small
pieces of rhizome. Recently, the CDRI has developed a medicine
'Picroliv' which is to cure liver troubles and this would further
increase the pressure on the plant natural resources. (Parts used:

~. roots & rhizome). .

Rheum australe and R. spp. (revanda chini, dolu, Indian
rhubarb) (In., Fo.): The plant is very much used in the 'folk system
of medicine throughout the HirJlalayas in cuts and wounds, fevers,
stomach trouble, etc. (Parts used: roots & rhizome).

, Saussurea costus o;'S.lappa (kuth, quest~e-sirin) (In., Pe.):
Originally the plant is native to Jammu & Kashrnir and Pakistan.
In J&K, the plant is virtually on the verge of extinction. Whatever
quantity we receive in the market is from Lahaul & Spiti (HP),
where it was brought under cultivatio'n by the ~issi~naries in the
1864. The plant was also brought under cultivation in 1931 in
Bhuna in Chamoli district to meet the demand from China by the
UP Forest Dept; but during the Second World 'War, the nursery
was abandoned. Still there are about 50,000 plants in the nursery,
Shah'( I992) (1996).The market of the drug very much fluctuates
due to perfumery requirement. The oil is exported to Grasse
(France) where it is used in high grade perfumery. (Parts used:
roots & rhizomes). '

Swertia chirayata (chirayata, nepali-chirayata) (In., Liq., Fo,):
, Though the plant is distributed in the 'entire Himalayas but for

medicinal purposes it is us'ually collected from the eastern.
Himalayas, mainly Darjeeling, Sikkim, where the plant attains
vigorous growth and is much bitter. These plants are dwindling
day by day. Indiameets her extra demand for the herh from Nepal.
The present market rates of the herb is Rs. 80 toRs. 90 per kg.
(par's used: whole plant).

Valeriana wallichii or V jatamansi (asarun. tagar. suga"ildhbala.
Valerian) (In., Pe., Mo., Fo., tobacco ind~stry): Nowadays, there
is much pressure on this plant in the western Himalayas. If the

~ plant is systematically cultivated. then it would be a profitabler crop as there is good demand for the herb in European countries.
(Parts ~used: roots & rhizome).

Vio,la odorata andV': canesoens and serpens (banafsha,
gulban'afsha) (In.): The plant is extensively used in 'doshanda', a
Unani cough~ & cold tea and oth~-r Unani and Ayurvedic
preparations. V.odorata is only found in J&K and has been much
depleted. The other species are actually the substitute .but also in
good demand. (parts used: whole herb and flowers).

The Eastern Himalayas

Coptis teeta (mamira, mishmiteeta, golden thread) (Ex., Fo.,
In.): Earlier, the plant was an important commodity of export to
Arabian countries, where it is used to prepare corylium (surf!Ul).

.' The plant is indigenous to Mishmi hills and was sold by the tribals
in small basket~ as it is used to prepare a high quality corylium.
The plant has been conserved' by the Ar~riachargovernment and
efforts are being made to cultivate it. The roots fetch.good expo'rt

\
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market. Possibly, theArabian countries have started importing the
'herb from China & Japan, where another species of Coptis japonica
is found. (Parts used: roots).. "

Gaultheriafragarissima (Indian winter green) (Pe., Mo.): It is
distributed in places of heavy rainfall like Kltasya hills, and also
in the Western Ghats, Nilgiris and Pulneys and Travancore (now
part of Kerala) above 1,300 m. The oil of the leaves are much
used in perfumery and in modern medicine in preparation of balms
us"!! for headaches and body aches. To get the leafy twigs, the
plant is mercilessly, destroyed and it dies after some time. (Parts.
used: twigs with leaves),

Panax pseudoginseng (tapmari) (Fo., Mo.): The plant is used
.as a substitute of P. ginseng the original ginseng and due to its
high price and good demand the local people collect its roots and
sell these to outsiders who come to collect it. The plant is ruthlessly

: collected' in this region. (Partsused: tuberous rools),

The Indus plains and desert

Commiphora wlghtii or C. mukul (guggul) (In., Mo., Fo.): The
plant is distributed in Rajasthan, Gujarat and occaionally in other
parts of the country's hot valleys: Earlier, the plant was used in
Ayufvedic and Un.ani systems of medicine. Now it is i;llsoused in
modern medicine since CDRI has patented 'guggul lipid,', a ', .
medicine used for lowering blood cholesterol. Thanks to its
unscientific colle~tion, the trees in the wild are dwindling due to
premature d~ath .. Morphologically it is difficult to distinguish
'guggl!l' from other gums in the market. There is extensive dem~nd
for the gum-guggu!. Plantation on,alarge scale is required to be
taken up in dry hot valleys like Bhlnd and Morena (MP), Chambal "
(UP). (Parts used: gum oleoresin.).

The Gangetic-plains

Curcuma caesia (narak-chur, kalihaldi) [Fo .. In.(A)J: The plant
-is very much used by the tribal p'eople for various diseases .and
ailme-nts in W~st Bengal, Madhya.Pradesh, Orissa, Bihar apd UP.
It is recorded that it used to be cultivated in Bengal in some -
localities. In Madhya Pradesh, the plant is regarded very auspicious
and it is sta.ted that theperson who possesses it never experiences
shortage of cereals and food [Shah (1982)]. This plant also needs
a detailed scientific investigation like common -'haldi' before it is
lost for ever. (Parts used: roots and rhizome).

Gymnema sylvestre (gurmar) IIn.(A), Fo.]: Though the plant
is not used in a big way in Ayurvedic system of medicine recently,
there was a big demand from Japan and the plant is being collected.
The aerial part with leaves are being e.xported to Japan, where it is
said to be used with some synthetic compound. for medicin.fll
purpose possibly in some form of diabetes. (Parts used: leaves &
twigs). . I

The Deccan

Cosciniumfenestratum (marmanjil) [In.(A)Fo.]: The plant is a
st0':lt climber and in South India it is used in place of Daruharidra
(Berberis sp.) as it also contains a good amount of berberine
alkaloid. During'the past 30 years, the pressure on this plant, was
so extensive that irhas become vulne;able. (Parts used: stem)_

,.
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'This issue emerged recently, when two scientist's of Indian,
origin, University of Mississipi had filed a patent for the use of -1
turmeric at the site of injur,y by topical application land/or orall
:inJuce oi tunne-ric to promote healing of wound~. Th~1patent was
granted in March '1995. At the direction' of Dr RA. M.shelkar,, ,

Director General, CSIR; the patent was challenged through a
leading US patent attorney. To prove that it is the Indi~n heritage,
a vast literature on the uses of haldi was collected frdm all parts
or'India and presented as 'documentary'proof. Unlike Ihe 'neem'
case, this cas"ewas wbn. I~ the words of Dr Mashelkai, "TItis is a -
sigrtific~nt developrrienVof far-reaching' consequetlses' for-the
pro.~tion of tradition~1 knowledge base not only fo~ Ind~a but
also with other Third World countries." (Shah, 1997). I

I • I i. ..-- -
India is a vast country with ample knowledge ofl use~i of a

numPer of plants and many of those have not-yet bee~ properly
identified. The only- way is to record and docunient'~such .

. info~mation 'systematically under the indigenous khowledge
system as a national property;" which could easily be .presented.

i '(Continued on,page 33).

1
"

. ... I
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Ex-sihJ conservation: The areas for collectibn of medicinal'
plant species be opened in a planned manner, ie the area should 'be
given a rotational period for 4-5 yearS and then th'parea should be
opened for collection purpose. The areas should, be divided into
the open sector and the closed sector periodically.lThus we 'would

, be able to get sustainable supply from the natural, resc'urces. .

The best way is to bring the plants under dulti\'ation. But'
• I it-

'cultivation of every primt may not be economical and ,mch plants.
. may be put under planned rotational extraction d~stated above.'
Agro-technologies for each' vulnerable .speci~s have to be
developed so that if suitable time for their cultivation comes up,,
,then it is immediately taken up. I

tissue culture techniques for those plants should be
'immediately taken up which are difficult to grow. Suth laboratories
~hould strictly be set up in the fields and not in cit\es.', .
. Herbal gardens and field gene banks should be si,(up to study
the iife cycle of the plants and to undertake m0'l1hological and

, genetical studies; .' ." ~ . .
. I

; The conservation of medicinal plant species is not an easy task; .
it may take years before m;yresults could be achievbd. II requires
specially trainect staff and awareness .among the g~neral public, .
especially the rural people about its importimce. ,

, . . I

Conservation strategy could not become successful unless and
until we do not involve the target groups, such a~ the rural or

. tribal communities; medicinal plant experts; government policy-
makers such as administrators and forest officials; th'e indigenous

. - I
and modern pharmaceutical and perfumery companiys and the
exporters of medicinal plants and last but not least thb NGOs who
are' in touch with the rural communities and triballpeople. The
media should bring about the general awareness for eff"ctively
implementing the programmes and the utility of each brogramme.', , I
Intellectual Property Rights (iPRs)

,.. ',.

Throughout the country .

The Assam
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I
. In-situ conservation: Herbal sanctuaries be established in those

areas 'Yhere we want to maintain the wild population of vulnerable
medicinal plant species.

Methods of conservation

It is true that with the speed with which the medicinal plants
-are being denuded from the wild resources, a time would come,
when we would not only be deprived of health care through herbal
medic~neSbur-also witness a disaster to our biodiversity th.featening
~e environment. Therefore, necessary steps for protecting the
vulnerable medicinal plant species have to be taken before it is
too late.

Aquilaria malacensis or A. agallo.cha (agru, eaglewood) (Pe.,
Ex.): Only the fungal infected wood yields the 'agru' of commerce.
It has such a rampant demand in Arabian. countries that the
uninfected trees were also cut down by the wood poachers. The
'agru' wood is. mostly used by'the rich Arabian Sheikhs as an
incense burnt in a golden bowl. The essential oil, is used in very
high grade costly pertUiiiery. The preseni market rate of the infected,.
wood is about 60 to 80 thousand rupees per kg. It is mostly an
export item though its export has been banned. (Parts used: infected
wood). •

Pterocarpus santalinus (Raktachandan, lalchandan) (In., Dy.):
The plant is restricted to Andhra Pradesh and Tamil Nadu. It is a '
tree and is confined to some localities only. The red chips of sJem
are used in Ayurvedic system of medicine and as food colour in
European countries. It is exported from the country in good
quantity: Now efforts are on to ban its export. (Parts used: Wood-
chips).

There are many plants which grow throughout ihe country but
the pressure. on their collection is day by day increasing. The root
and rhizome of the plants' which are used and are mostly under
threat are briefly enumerated. below. Their commercial use. and
.the parts used are also indicated in parenthesis. The plants are:
Acorus calamus (vacha, ghur-vacha) (In:, Pe., Fo.) (rhizome);
Adhatoda vasica (vasa, adusa) (In., FO.,Mo.) (aerial part); Aloe
barbedensis (kumari, gh.eekaul, aloe) (In., Mo., Cos.) (leave
mucilage); Aristolochia braetelata &A. i1utica (ishwari, visanika) .
[In.(A), Fo.] (whole plant); Asparagus racemosus (satawari) (In.,
Fo.) (tuberous roots); Bacopa monniera (Brahmi) (In., Mo., Fo.)
(whole plant); Chlorophytum arundanaceum (safed musli) (In ..
Fo.) (tuberous roots); Curcilagoorchioides (kali musli) (In., Fo.)
(tuberous roots); Gloriosa superb~ (kalihari) [In.(A) Fo., Mo.]
(roots & seeds); Hemidesmus indicus (anantamul) (In., Fo.)
(rools); Plumbago zeylanica and P. indica (cheeta lakri chitrak)
(In., Fo.) (roots); pueraria.tuberosa (vidari-kanda) [In.(A), Fo.]
(tuberous roots); RauwolJlll serpentina (sarpagandha) (In., Fo.,
Mo.) (roots); Rubia cordifolia (manjistha), (In., Fo., Dy:) (roots);
Withania somnifera (ashwagandha) (In., Fo.) (roots).
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Sacred groves of Kerala
Sacred groves or Kavus constitute an integral part of the life.

culture and folklore traditions of Kerala. The myths, legends and.
faith gave divinity,to the irees •.the abode of Gods/Godesses or
spirits'. In Kerala, most Kavus are associa.ted with the temples and

c) old Namboodiri, Nair:, and Ezhava tharavadus. Their distribution
is mostly in the low land or midland and rarely in high lands of
Kerala. Every kavu has a presiding diety in the form of Naga
(Nagaraja, Nagayekshi. and Nagakannya), Kali (Bhagawathi,

Role of sacred groves in conservation of
biodiversity and protection of the

environment
Rajendraprasad M., Krishnan P.N.,and P; Pushpangadan

Sacred groves or Kavus are tracts of virgin forests, the vestiges of an ancien,t practice in which people
protected forest patches to avoid the perceived wrath of Gods. A repository of medicinal plants, they represent
.a unique example of tlie all-embracing concept and practice of Indian, way of in-situ conservation and
protection of the environme'tL The increase in popu1lltion coupled with-developmental activities. and the
reckless promotion of tourism, have threatened the very survival of these ,virig info rest patches. In Kerala,
jinancialassistance is now provided for protecting the sacred groves besides the launching of an action
plan to'revegetate and protect the Kavus associared with the temples.

I'

!plrotection of environment 'and life supporting systems is Varwdevada, Van~durga) and Lord Sastha (Ayyappa) or some
intricately int~rwoven with the conservation of biological ancestrafspirits. The religious'rites'performed in these groves are
diversity. The spreading of eeo-consciousness everywhere varied J ike Sa,'rpamthuIlal, Theyyam, Vechunivedyam.

and t~e role played by various agencies to promote this have Noorumpalum, Poopada, etc which are eeo-friendly .in nature.
partially succeeded in creating a new culture which considers .These age-old cultural and religious practices supported by
deforestation and destruction of ecosystems as almost a sin. Sac.red religious beliefs directly or indireCtly promoted conservation .and
groves (Kavus) are tracts of virgin forests, the vestiges of an ancient sustainable utilization of these natural ecosystems. '
practice in which people protected forest patches to avoid the' . I
perceived. wrath of their resident Gods. These sanctum sanctorum~. In t~e.census r~eportofTravancore published in 1891, Lt. Ward"
of rare and endangered and endemic plants combined with other and Lt. Corner reported the presence of 15,000 kavus. The area of
biotic and abiotic comp0nf:;nts represent a unique example.ofthe these groves ranged from a few cents to many acres. The biggest
all-embracing concept tl:nd practice of Indian .way.of in situ surviving.one is I~ingole kavu of Perumbavoor village in
conservation and protection a/the. environment. The usual saying, Ernakulam district. With the inclusion of Kochi and Malabar
is that the sacred groves were preserved on behalf of the deity! provinces in Ke~ala, the number>of kavus is very large. Kavus,
deitIes and for generations people have restrained themselves from once it regular feature in every village of Kerala, are being shrunk
denuding these forest patches. The abiding sacredness of the flora considerably or'getting degraded due to several reasons. Well-to-

I;.- "and"fauna was deep-rooted in the faith and culture of-the ancient do families and temples majntain~ their kavus with all pride. But
r .people of India. It was an ancient Indian culture to attribute divinity the recent .increase in population' necessitated the need for more

to material and objects, both living and non-living. land for constniction of buildings and developmental activities.
The abundant occurrence ~f sacred groves ali 'Over the country is . "which are exerting great pressure on t~e kavus. There are instances
the living ~xamples of such practices. Restraints excercised due of selling the'w.ho)e land to others who have n9 faith in religious.
to the fear of deity/deities/spirits conce.rned residing in the sacred pra~tices. In due course, the new owner clears the kavu. There.are ..
groves thus help preserve the virgin forest patches. The eroding other cases where religious beliefs are still intact, but the deity is
faith and belief in such divinity is now threatening the survival of .shifted to .the ,'well-known -shrines 'to clear the kavu. This is
these virgin forest patches.' particularly the'"case of many sacred groves, where the main deity

is Nagaraja. Devel9pmental activities of temples .like expansion
to accommodate additional deities, Chithrakoodam for the residing
deities and to provide be~ter amenities to the increasing pilgrims,
etc are also causing shrinkage and at times even total disappearance
of many kavus in Kerala. The indiscriminate collection of firewood,
medicinal plar)ts, cutting grass.arid other m.i~or .forest produce are

- other reasons for denudation of many kavus. Recent developments
like the promotion of tourism without adequate measures for
conservationlp';tection lead to degradation and destruction of
many Kavus. Such deterioration can be seen in Iringol.e kavu, r~e
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urens, Pandamus tectorius, -Ochlandra travancJ.rica, Bambusa
bambos, etc.

I
According to the report of Balasubrahmanian and induchoodan

(1996), the floristic study conducted in 761. kavJs of Kerala
,

recorded 722 species of plants belonging to 129 fami,lies and 474
genera. They. were spread over 108 dictos, 19 mon9cots and 2
gymnosperm families. Among the 722 species, 153 are endemic'
to peninsular India. Studies by Rajendfaprasad (1995) and
Rajendraprasad et al (1997) on the ecology and vegetation slructure
in 167 kavus report 318 species of higher plants underl247 genera
belonging.to 86 families. The status of the distribution of the genera

• . j
. reported at 1.3 percent are very common, 5.2 per cent are common

, . I doccurrence, 9.3 per cent often present, 19.6 per cent :are ~;el am
, present and-64 per cent are rare, indicate the presence of diversity

I .
in the kavus of Kerala. .

\
The ground flora is always represented with seedlings of the'

emergent and dominant species. In addition, manYiperennials and
annuals are seen accordi.ng to their sunlight requirement. The
. ground flora is commonly represented byl Myxopyrum
smilacifolium, Piper spp., Dioseoria spp., Amorphophalus sp.,
,Costus "speciosus, Sesamum indicum, Amaranthus spinosa,
'Solanum wightii, Oldenlandia'spp., Ipomea sp.l, Liparis sp.,
Gloriosa superba, Bhoerhavia sp., Achyranthus sk., L,?ucas sp.,
Phyllanthus sp., Plumbago sp., etc. Woody lianas represented in.
the Kavus are Gnetum ula, Anamirta coculus, Cissus palida,
lchnocdrpusjrutescense, Strychonos minor, etc and1the Hraggling
types like Tetracera akra, Hugonia mystax: Mussbenda belilla,.' .
Morinda umbellata, Jasmimum sp., Connarus spp.l Smilax spp.,
ipomoea spp., Myxopyrum sp., Piper sp. are very common.
Qominant epiphytes found ,in the Kavus include lIoya wightii,
Fragaria, orchids like Yanda spp" Bulbophyllum spp;, Cymbidium
spp., Taimophyllum spp., etc are common: Pteridophytes
represented in the groves are Leptochinus decurre~s,D~'!1aria
quercifolia, Lepisorus spp., Drymoglosum spp., lete. Among
p~rasites, Loranthus spp., Ficus SRp., Fragaria, Saniplu~l, etc are
very common. -

The luxuriant growth of the vegetation.is a remarkable feature
of the Kavus ofKerala. The dominant families found in the Kavus
are Fabaceae, Rubiaceae, Lamiaceae, Orchidaceae, Poaceae ~nd
Asteraceae. Evergreen trees are the most de.veloped and KallUS: a repository of medicinal plants :
conspicuous elements of the Kavus and most of the species are '.
endemic to the Western Ghats of Kerala. These tree species usually ~edicinal plants are a set of natural resources and th~~aditionaI
of about an average 30-50 m height, consists mainly of Artocarpus knoWledge on the identity and uses of these plants are part of this
hirsutus, Alstonia scholaris, Anacolosa denslflora, Hopea great ~eritage: of Kerala. Over the centuries. kavus 1of Ke-rala
parvijlora. Hopea panga, .Callophyllufn ealaba, Diospyros nour;ished and sustained the g~.orjous tra9itions of sy~tems like
ebenum, Holigarna arnottiana, Ficus recemOSQ,Ficus religosa, Ayurveda, Sidha and other local health traditions. The Kavus acted
Mesua nagassarium, Vateria indica, Antiaris toxicaria,. e~c.The as arl emergency medicinal chest. The overexploitatio:n of roots
second storey about 20-30 m height is composed of all the members \ of some wildly growing species like Holostema ada-kadien,
of the first storey as well as species like Garcinia gummi-gutta. Rauwolfia sarpentit"ia, Aristoloehia indica, Nervi/ia prioniana,_
CaraUia braehiata, Minwsops elengi. Polyalthia-jragrans, Amo~phaluswhittiana. etc has now resulted in the non-a~aiiability
Hydn,ocarpus alpina, Hydnocarpus pentandra. Mangifera indica. of these raw materials. Interestingly, all these species ary found in
Myristica, malabai-iea, Knema atenuata. etc. The third storey the Kay~sofKerala. Additionally, other important medici\nal plants
between 10-20 m consists mainly of Aglaia elaegnoidea, Ixora are also located in the Kavus (see table). Many wild relatives of
braehiata, Meiogyne ramarowii. Acronychiapedunculata. Lislsea cultivated plants like ginger, pepper, turmeric, cinna:momum, .
coriceae, Nothopegia recemosa, Morinda pubescens, Polyaltia myristica, etc found in many kavus. and ther~foI"e the k.1vUS
korinti, etc. The monocots ar:e represented by Calamus - constitute precious gene pools valuable in genetic enh~ncement
travancbricus, Catamus rotang, Bora.'iSusflabelifera, Caryotta of these cultivated species.

Islands of biodiversity

biggest surviving kavu in Kerala. Also many developmental
activities inside as well as outside the groves like road construction,
water supply, etc are also adversely affecting the ecosystem and
normal functioning of the kavus. For example, a pipeline is laid
through the middle Of the 10-acre Cheemani kavu from the pond
situated beside the kavu, resulting in the formation of a footpath
inside the kavu.

Although limited in area, the kavus of Kerala are distinct and
unique in their biological diversity and ecosystem functioning.
The .climax type of vegetation in these groves exhibitS 7"ormous
flora and fauna and the varied life forms depend on one' another
for their existence. Presently, the biotically rich evergreen forests
of Kerala in terms of genetic variability and species diversity"are
depleting due to large-scale conversion to agricultural land,
settlements:developmental activities an'd the overexploitation of
natural res,?urces. The religious worship and sacredness attribu~ed
.to these kavus by the local people helped it to becoine sanctum
sanctorum of rare. ~ndendangered species many of ~hich have
disappeared from the regions outside the grove. For example, Nair

_ and Mohanan .(1981) located the presence of an endemic
endangered tree Syz.ygium travancoric"um in a Kavu. of
Pathanamthitta district and Andallor Kavu in Tellicherry. This
species ~s otherwise totally eliminated from its type locality.
Similarly,.an_endangered tree species, Vateria macrocarpa found
only in Muthikullam area of Pal ghat district was located in some
sacred groves of Kozhikode and Kasaragode districts (Krishnan
1996). Many such endemic plants, which are on the verge of

'extinction and could be located in the sacred groves, are Pheanthus
malabarica, Blepharistemma membranifolia, Myristica
malabariea, and the light golden yellow,f1owered orchid Yanda
spathulata. •
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TABLE)
Some Important Plant'i Found in the Kavu,'; of Kcrala

"",\Jerlidlw/ /litUlIS having COII/1I101t 1I.feWI/(lIIg the I(lca/pen/l/e.

Fauna. present in the Kallus: Besides this floristic weal'th.-
kavus arc also abodeJor a rich faunistic wealth. Many rare animals
like bonnet ~acaque, small Indian civet. toddy cat, mongoose,
porcupine, jac'kal, wild rabbits: Malabar lizard and white bellied
"Sea'eagle. are found in the Kavus. These animal species are
completely protected by the Indian Wild Life Protection Act. Sasi
Kumar (199,5) recorded 100 birds of which at least 12 are
migratory, and 24 belong to .13wild species. breed in the Kavu.'i of
Kannur and Kasaragode districts. Palat Jafer (1995) ;ecOrded 84
species of bunertlies in a grove flear Kannur ~fwhict;! 12 are
endemic, Kavus are alsq dwelling place for predators like eagles,
owls. bats. lizards, frogs and snakes, which help in ;naintaining
the biological balance by the reduction of agricultural loss due to
pests,

Environment protection: role of kavus
Kavus arc the mini-evergreen forested ecosystem in the midst

of human senlements or in the middle of agricultural field.in
Kerala. Thedifferent life foIThsin a well associated and established
manner in the Kavus situated in the urban or populated areas render
great envi~onmenta) services to the mankind,

. ,
The-fol1owing are some of the positive ways in which Kavus

'protect o(balance the loca).environment.

I. The luxuriant vegetation spread at different levels with the
plants -capturing maximum '-sunlight leads .to optimum ievel of
biomass accumulation ~nd-C02==02 balance locally.

Lauraccac

Lauraccae

Sapolaceae

fV1elastomOltOlceae.

M~lastomataccae

Rutace:le

Rubiaeeac

Myristicaecac

OlcOlec:le

Pi pemee,ae-

Bnnnctiiaceac

Annonaccae

lJnic~ce:ll:

Vi."rhenacea('

Fabaccac

AplJeynanceae-

SanlOllucl':Je

i\1alvaccac -

Sympl{~caccac

~'1yrta{.'('.a('

'Cnrnbretaccae

COJllhr~laceac

. Aristnlod-iiaec;:te

Menispcrrmaceae

Diplcwcarpac~c

Diptcrocarpaccac

f'ipu IOllgum L.*

Poeciloneurnn imticum Scud.

PO/Yll/r1Jitl.fragrml.l" H~dJ.

P"II:.ohia Z.l'yltmini (,L.) Anon

P!-emflll It'iglit;ww S\.-haner

r'"J.1 !zll/ri(/ doll.dlii _Hl)\)k.1'.

Rmlt'll(/ill serpentimdL.) B,~nill.l:;1; Kurz'"

Saf,w(ultl albl/m (L.t

Sidll ,-.",d(folia L.*
SYIII/,IOi"",\"I'I/:./,inr:1fi/JI'nsis Mo(lf'c'

Sy,-y):iUIII fl'llvancoJ"f(:um Gam.

.fi~rntill(Jli(j hl'lll'riC/1 tGOleI1n.) Roxb.""

li.'mmw/id {JlIIJ}cuhlw R.0lh,

Th,,;tCII idukJ.:iwl(1 ~andur:Ulgnnd \'.1. Nair*

TilU'.:lplln{omIUllil;a Hnok,f.&Th,'"
\'ulerill inr1l1:a L,--1.'

\Ji:l/l'ria IUw:rrH'/lJ'pl1 H.L. Gupth

Kun.flleria kem/ellsis eN. Moh.& Nair

UlSetl j.'(lrial.'ea Hnok.f.

Ut.l.ell.f1oribllllda (BI.) Gamble

Mad/mell 1leriJi!lia (Moon) Lam.

Mt't1u!l:y/on depressul1l BCl1lh.

Meme(:yhm ht'YIlt'anum Benth,

MlIrraYll pankulata (U.) 1:J.ek.'"

Mus.me"dll befilili Bu~h. H1m.

~yristic(/ ma!almrir:a Laln.*

Ehcnaceac

Eheneeac

Aslrnceac

Myrsinaceae

Euphorbiaceae

Apocynaeeae

Moraceae

Moraceae

Ciu~iaceoe

Rubiaceae

Liliaecac

Asciepiadaceae

Peoploeaceae

Anacardiaeeac

Anaeardiaeeae

Aselepiadacee

Diplcrocarj>Olce:le

Diplcroearpaceae

Fiacourtiaccae

Rubiaccnc

Rubiaecae'

Rubiaceae

Rubiacene

Euphorbiaceae

Myristicaceae

Fani.ily

Mnrac(~ac

]jliaci,'ai;'

Acanlhace-ac

Scrophulariaecae

Begoniaccae

Rhizophorac.:ui.'

Anacanliaccm~

Clu~iacl'ae

S;Hllydaceal~ "

Cacsalpilliaceul'

Aptaccae

Laur:lccae

MenispcrJuOlecae

Rutaccac

.Rubiaccac

Hyp.oxidaccne

Zingiheraecae

Zillgibcraceae

Menispcrmaccae

Fahaeeae

Dioscon:accac

Ebcnaeeac

Acanlhaceae.

Mcliaccac

Ancistrocladaceae

Acanthaceae

Aris{Olochiacene

Cillophyllum lI''''IIII/1111 Wi lid.

Casuia (';<;(:U/(,II/11 Roxh.

('ussia,fistll/u L..•.

Ceil/dIu flS;(l[U:ll tL.1 Uman"

CUlI/rlltlOfl/IWI lIIalahatru/II (Bur.£.) RI. ct Pr."

CiSSl1IlIpel(JS part'im L.~

C/au,\'l'lw jll'p/(lphyfhi (Roxb.) WI. & Am."

C/liJetl lW\'llncorell.\i,\" \VI. & Am.'"

Curculig(J orcliioides Gal'_11n. '"

CUn"UIl/(/ amma/lns Salish'"

Cun:ultJ(/ /1.tellllo/1/f)fltllna Grah."-
L\t:!ea /Ie/tuta Hook_f. & Th. '"

!Jesln(lr1ium J.:rm}.:Nicum (L.) DC. '"
Dio.w.orea hulb((em. L.*

Dlfl.fP.WO.I. bourqilfonii Hrun~is

Diospyros "wlli'is Haunl
Dil)5/lyr~!.r (Junicuhuu D,alz ..

£/ephuntopr.u !,I:aha L:*

Embdia ribes Burm. f. '"

Emb/im 'o.J.ticimJ./is Gaenn. '"

Ervuramiu heyneana (Willd.) Cook

Pic~s betJga/ell,fi.l. L. *
Ficus rw:emo.m L.*

Gan:i/liu irnlica Chois,*

GCI/phi/a repen.t (1..:.)'Johnston*

C[orio,m superba L.'"
Gymnema sylveslre (Retz.) R.Br,cx Schult'"

Hemidesmus i"dicus (L.) R.Br:~
HoliWlI-na a.mol/iaml Hook. f,

Hofi}.:urntJ. J,:ra!UJ.mii Kurz:

HolosremrTUlannulare (Roxb,) K.Schum.*

Hopea pan'ijlora Bcdd,

Hopeu racophloea Dyer.

Hydnocarpus a/pina W.&A.

/:wra brachiatll Roxb,ex DC.

/xora coccinea L. *
/xom lunceolaria Colebr. "'-
Ixoru nigricans R.Br.ex W.&A.

Jatropha I{ossyp(rolia L.

Knerna aIte/llwta Warh,

BOL~nicalll,J.mi:.

Adllllfodl1 :z.eylcmim Medic;*

AKlaiu ehl('(j!.:noiut'll (Juss.) Remh.

. Anci.nmdlldus heYIll'£lJll/.I" Wall.l?x. Grah.

Alldm/{rllflhis {lllflh:rdclflJ (Bur.f.) Wall-ex. Nees ..•.

Ari.H(I/oc/riu indica L.*

A"~iIUlfJIU.~ );,,..Wlll.l' LaIII.

A.fjlamgu.\' I"w:elllo.w,I" Willd."

A.\"\'s/as;a Jra\'(lllcoricu Bcdd.

8w:ol'(l/1lmmieri- (L.) Nans"

Bl'gOllill.f1ol:("ljc'w Bedd.

IJJef1hari,l"rf'mllu~ II1l'1nlmm(fillif1 (Miq.) How•.

llU/:hmwll/tI /anr:('o/rl/rJ WI.

I
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IConclusion2. Just like a forest, spread canopy of the KavlIsreleuse large

quantities of water vapour resulting in a cool and breezy climate \Vith a high literac).' rate close to 100 per cent irl KeraJa, even a
in the locality. . I

'child .is aware of !hc fe-ilHioH between the protection of trees and
3. The thick vege.tation, with different layers of canopy exist healthy life. Due to pressures from the environJnenl.;:tlists and

in the kavus reduce the rain drop impact, and the fain' water reaches conserv~ltionists, the Governn1cntnf KeraIJ has no\.!{started giving
slowly to the soil system. This water gradually penetrates in'to th'e financial a'ssistancc for protec'ting sacred groveslhf,ough the State.
ground due to high infiltration rate because of the high humus and Forest Depal1mclli. Also. the Travancore Devasv •.'o;m Board with

- . - I'

.rhe root network. The infiltrated water is then stored as ground the help of Tropical .I3otan-ic Garden and Rese~rch Institute
~ater in underground aquaducts, ponds or welis. The kavus thus (TBGRI) recently formulated a detailed action plan, to r;~vegetate

l facilitate the harvesting and distribution of water. . <lndprotect the sacred gro.ves associated with the tfrnples under_.
its qmtrol. TBGRI scientists have--carried out a detailed study of

4. . The organic matter accumulated .inthe Kavus are degraded the kavus ofKerala. particularly on (he composi(ion,~structure and
by the soil-dwelling organisms permeating into nearby. agricultural functional dynamics of the ecosystem of kavus with\the financial
lands ~nd enhancing their fertility. assistance of the Ministry of Environment arid ForJsts,Govt. of

S. The kavus are the nesting place'of many birds. The bird Ilidia. The results of the study provide-a sound scientitic basis for
. droppings 'Yhich are rich in phosphorus enrich phosphorus reviving/revegetating and conserving these precio~s islands of
deficient soils of th.e locality." biodiversity. I

I6. Ka~us are the abode of many pollinator insects and bees References I
of many economically imponant plants.of the region. .

Balasubramanyan K. and Inuuchoouan N.C. (1996): Plant divcrsil.Y in Ihe sacred

7. Kai!us are helpful in checking the extension of ,groves of"Kcmla. Evergreen 36:1-5. I
desertification, degradation of soil ~nd soil erosion due to the. Jaf~r P.(1995): Bullermcs ofsacrcd gr(jvcs ofNort~ Malabar. Eco-fo'l!kI6rc Seminar
intensive agricultural practices. on Sacred Groves. P:l)'yannur. 26March, 1995.

Kriihnan P.N. (1996): Study on the Structure, ru~ction and dynamiq- oflhcsacred
-S. Kav.us are the centres of biological control in_agriculture groves o(Kerala and their conserv;ltion; Second, Annual Moni'loring Prqject

due to the existence of complicated foo~ web regulated by a Report. Dept of Environment and ForesLs. I
balanced predator-prey organisms residing. in the kavus. - NairN.C. and M(5hanan eN. (1981):On th~ rediscovery offour tl~re4telled' species

fronithesacred grovl'S of Ker3la_ J. Ecan. Tax.SoL 2:233-235. !
9. They a~e sanftum sanctorum of many rare, endangered Rajendraprasad M. (1995): The 1l00istic. structural and functional illmlysis olsacred

and endemic plants. . groves of Kerala Ph 0 TheSIS. Kerala Umverslly I
, . ~

10. Kavus are the source of many medicinal plants used by R.:lJendrap3s.:ldM. Kmlmall PN and P Pushpangad.:ln (1996) The fl9flsllcwcalth
. and divyrsity in the .~acrcd groves of Kcrnln. NatiOn.:J.Iseminar on ~onservntionthe local health practitioners.

.of endangerc(! species and ccosystl~ms: Biotechnological an4 ecological
11. They hold gene pool of wild..relative.sof cultivaiS offering. approaches. Banaras Hind~ University. Varnnasi. . :

"genetic stocks for agricultural scientists in 'their crop improvement_ Sasi Kumar C. (1995): Birds of the sacred groves: A preliminary s~rvey: Eco-
programme. folklore seminar on sacred gmves, Payyannur ..26March. 1995. i 0

. ,
12. Kavu.< in the urban areas act as mitigating agents for air • Tne authors are willi the Tropical Botanic Garden and1Res(!urch

pollution by controlling widespread free movement of dust and CJl1tre (TBGR!), Pa/ode-6955(j2, ThiruvananthapurGllI dis.rrict, '~
other air pollutants. Kerala. I

-

I
~
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Conservation of medicinal plants:.a need of
. .. jhetimes ' .

Sr. Francina

People are now increasingly becoming inclined towards traditional medicines with their becoming conscious
about the side-effects of synthetic drugs. But our medicinal plant wealth is under serious threat of extinction
thank~ to various factors. This calls for effective co.nservation efforts focusing on those varieties which
face the most severe threat of extinct~on. Both inasitu and ex.situ conservt;ttion systems are to be resorted 10.

The household garden is the best method to conserve the medicinal plant wealth .. People 's participation
and their awareness-about the plant wealth playa e,.,ucial role in the'Conservdtion of nature's priceless~gift.

Grazing: Many farme~s in India set free their animals to the
forest for grazing. None of them bothers to grow a little fadder for
their cattle. Eve~ though many people are practising monoculture
methods, many medicinally impartant prants are growing in.such
fields. These are being destroyed as a result of grazing or fodder
collection by the fanners.

C.ollection ..of ;aw drugs: Nowadays, a huge number of
.Ayuryedic pr~uction units are coming up. They all need quality
raw drugs and ~his has resulted in the indiscriminate collection of
. raw drugs. This type of collection ieads to the loss of a good chunk
of our medicinal plant wealth. In addition to this, a good number
of drugs are callected for use in the allopathy field also. Until.~nd
unless they ani checked, the after-effect will be drastic.

Construction works: Multicrore hydroelectric and. ther:mal
power PrQjects are a"severe threat to the medicinal plant wealth of
our country. Again, soH bunding practices like check dams and
gully plugs are ,also posing danger to this. A hydel project destroys
the .lush vegetation along the river banks and the most valuable
marshy places in the forests. The smali gully plugs may collect
the soil sedimelits, but prevent chances of disbursing the seeds of
many plan~s.

There are many other reasons for the destructi~n, some of which
are'very spe~'ific to forest land while'others are very specific to a
farm land. Social forestry practices ina grassland or in a so-called
wasteland may destroy the natural habitats and thus the medicinal
plant wealth.inthat habitat may also disappear. Induced forest fire, .
by farmers is also destroying the .good wealth hiding in the
grasslands ..

'grazlng- 'of ~attle: construction works, massi~e and exhaustive. " .
. collection of raw drugs, etc.

Felling.of trees: Removal of even one plant from a particular
place cau~es an entire disruption of the biotic association of that
area. For example, destruction of one tree affects all the
'. underbushes, mosses, epiphytes, microbial and other dep~ndent
. organisms.

Reasons for extinction
We c~n classify the whole medicinal phnt wealth into two broad

categories-those available in the virgin forests and those available ..
in the agricultural fields. In both cases'there are,some'common
factors which destroy the medicinal plant wealth.' They are, for
examp.le, the destruction of naturai habitats like felling of trees;

In the ~past;'when we had rich virgin mixed forests, a lot of
important medicinal plants ~ere available to us. But now due to. .
many problems, these natural resources are 'under serious threat
of extinction. .

Man knew from very early.that plants could be used as
medicine. The Rig-Veda, Yajur-Veda and Atharva-Veda together
speak"about some 430 varieties of medicinal plants. It is believed.
that our predecessors in~heritedthe systematic herbal practices from
the Aryan culture. We' are fortunate to have .volumes of ancient
books written about .these. matters. This great system of health
care which is "known as Ayurveda.mostly depends on plan~
medicines. Almost 80 per cent of medicines: in this system are
made out of medicinal plants. It is estimated that 7,09Oyarieties
of flowering plants are used in the Indian systems of medkine-
Ayurveda, Sidha, 'and Unani. Besides this, a lot more h;rbs are
used in traditional medicine andTribal medicine systems.

With the advancement of science and medical technology, a
lot of. synthetic drug's' are used. However, people have become
consciou;'about the"after-effects of such systems. Therefore, people
arc~ increasingly' becoming inclined towards the traditional
medicines. ~

1MI an's dependence on nature is perh.aps as old as his history.
It was not only for food and shelter that he depended on
nature but also for health care and solace of mi'nd. The

innumerable varieties of medicinal plants provided him with the
basic health can;; facilities . .In fact, plant life is the single most
important element in nature influencing the animal life ot:J,the
planet. Rig-Veda says "plants originated ~n this earth some three
yugas even before the incarnation of Gods".
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Conservatio.n efforts should start by placing more'emphasis on
those medicinal plants \\'hich face the most severe threat of
extinction. For that a complete study should be done on lhe'~
availability of these plants.

.Conservation practices

Conventionally. there are two systems of conservation.
classifi.cd as ill sitll and ex situ consen'3tioll. Out of these. in situ
is more effective. because in this system a plant is being conserved
in its natural-habitat, For nn in situ conservation practice, the thrust
areas should.he identified. A detailed forest survey can reveal the
n'al plant w.calth of.a habitat. For example, a survey conducted by
the PeerJ1lJde Development Society's research \I,'ing shows thm
rhe dry decidous foresis arc inhabitalcd by a majoriTY of known
flledi~inal plants. Places like Shola foresls. marshy bnds and other
water-logged areas hold a good dh'ersily of plants. Perhaps the
medicinal properties of a pooo number of them have to be
identified.

rn rural areas. there are many places idea! for an in-situ
conservation. In the past. the sacred grt'lves and other religiously
important places were kept as such. nol only for its religious
importance. bUI 'in view nf prc~erving The plants. and natur~iJ
inhahitanls. Nowatbys. everyone knows that these- are the b<:st
pbees where lh~- endangered plants call be prc-seryed. The-,rituals
;.Ind beliefs about the snakes. ghosts, ct~ spread out by the; !lId
generation were onl;' inlendcd to pr:otect such sacred places. Hut
most of such places are nowadays being turned into monnculture
of crops.

Allot her ;:lrca of importance .in the if/-situ t:~.lT1servatiollpract ice
is. no-man's IantI such asroadsides. river bunks. public ponds and
other wastelands. But these areas are cleared and felled as part of
maintenance or other developmental activities, This kind of
clearance actually makes room to eX,oric weeds like Llll1rana

camera, Eupatorium sps and Panhcnium: If such places are left
undisturbed. it could hold a good variety of medicinal as .well as
other plants. Bul this continues to '~e an impra.ctical in-sitlt.
.conservation practice due to variou~ reasons.

'Most conser\.'ationist.s are working in the field of ex situ
conservation. This seems to be an acceptable form for
demonstration purposes and for keeping germ-plasm a~ a selected
area. This will. in turn. help ~rcate awareness among the people
of that area.

Another idea proposed by the conservationists is the
construction of a medicinal plant forest- _Medicinal' plant forest
(MPF) is supposed to accommodate the whole plant species
available in a particular area. say one district. The entire forest
area of 'the selected place can be,sampled in a reconnaissance
survey and frequent visit can be made to this area for studying the
medicinal plants available ..A careful collection of these identitied ~
species may be transferred 10the medicinal plant forest (MPF), so
as to rebuild the nalural association of plants. By adopting this~
method one can reproduce a cross-section of the medicinal plant
'..,ealth of one area. This collection and reproduction' can be
restricted eit~er to plants important/relevant in Ayurveda.

24

• h b . II . I - - h . I, -' I,ct no otunlca Y Jlnportam.p ants ()~ to t e enlire 'II' an~ wea th of
one area. .

A medicinal plant forest is JiHerent frolll.;j ~edicin'al plant
garden~ \\'here only those plants which have wide approval are
being maintained. This may eliminate the chancc,slofk,~cping the
',so-called unimportant or l!naUractivc plants. Andlalso in such a
demonstration garde.n, the biotic association is a q'uite neglected
~~1CtOr.This hiotic association is \'cry irnportallt to hidhly threatcned
il1cclicinal plallls in preserving their medicinal ~roi)erlies and
ex."istence. All the .same, medicinal pl,ant forest .ha~, its own

• I
disadvantages, such as the neglect of small herbs. lac~ of individual

';ittenlJon. etc. 1
;

Household germ-plasm

: A demonstration garden and MPF have thl~ir ov,fn iimiu.liions
.like climate. limited "'space :Jncl lai..~kof' individual larl~.In such

, • I

CLises, small homestead garden in \':H'ious househ()lds can
supplement the efforts of germ-plasm conservation. I

,The"idc ..:! bl'.hind this is that many planrs can be grown tllong
\\"~th the common agricultural plants' as well as in~ the kitchen
garden, Some of these can even be grown as orname~tal plants. If
\ve t<lke a quick look around one's household, one can S'Cl: that ::It
I~ast 250 ilowering plants have medicinal il1lpnrt:ante. A list of

. mqsl-eommoll arid easily nvailnhle medicinal plantsjth31 can be
, growll in households. is given in annexure L I

~hese pla~ts g;'ow without any sp~cial care. A pr6per listing
_and documentation l'f the existing species and thc.n~\\'ly added
niles \vill gi\'e a representative dp.ta.about the germ-plasm cl>.isting
in one's household. A hOluehn!d garden is cOllsidere~ to he fhe
bes} way to ~:ollsen!c the wealth (~rmedicinal plants. lThis is nOl~•..
oll(r 11 way of conservation hut al.w a way of preurving our
medicinal plants by our O:VI1pe(,Jple. I

Partidpatioll of the local people is im'aluable as Itc:ras the
cOIl.~en!atio"programme is concerned. The imponant thing is that
tliey .\'/iould he made aware 'of the importance of ;nediJinal plam
clI/t(,'arioll. The problems related to.this should be iderltified 'and
effectiveiy overcome: Financial assistance may p~6ve to be
inevitable for the initiation of the programme as far a~ the local
people are 'concerned. Further. marketing opportunities ~and other
incentives should be provided to entice cultivators to tHis field.

I,

Annexure I r

Plants commonly ~vailahle in a household garden_.
of Kerala.

I
Tr~es:(l )Aegle manne/os, (2)A/suJnia venenata, (3)AIstonia

.\'cJlO/~rij.,(4) Annona reticulaIa, (5) Annona squambsa, (6)
Arioctirpus hirsUIus, (7) ArtocarjJlts imegrifolia, (8) A::.adiracltta

. .. I

indica, (Y)" Bauhinia 'pUlpllrea, (10) Bauhinia recenw:w, (II)
Bauhi,',ia variegal~. (12) BOlllbw; ceiba, (/3) Ca.\.sia.fi,Wi}!a.(14)
Cilltlamomum V(~rtUll,(.15) Crataeva lIurvala. (lo) Emhlica

. I
- officinal is, ( /7) Er.-rt!IrillesfriCl({.( /8) Carcinia-gW11/11igufta,( /9)

Gmelitia arbon'G, (20/HydlfocOIpus wightiuna, (21) Maesci indica,
(27) A~(Jn.'!.iferaindica, (23) Moringa ole/era: (24) Orvxy/u1I1
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indicu!!" (25) Pajenalia indica, (26) Pongamia pinnala, (27)
Psidium guajava, (28) Pterocarpus marsupium, (29) Saraca asoca,
(30) Semecarpus anacardium, (31) Symplocos cochinchinensis,
(32) Syzigium cumini, (33) Tamirindus indica, (34) Termenalia
paniculata, (35) 'Thespesia populnea.

Shrubs: (I) Abrusprecatorius, (2) Acalypha fruticosa, (3)
Acalypha indica, (4) Acorus calamus, (5).Adhatoda beddomei,
(Ii) Adhatoda vasika; (7) Ageratum conyzoides, (8)
Amorphophallus companulatus, (9) Aristolochia indica, '(10)
Asparagus racemosus, (11) Caloiropis gigantea, (12) Calycopteris

. floribunda, (13) Cassia tora, (14) Celastrus paniculata, (15)
'Clerodendrum serratum, (16) Costus speciosus, (17) Curcuma
domestica, (18) Discorea oppositefolia, (19) Glycosmys
pentaphylla, (20) Hemidesmus inducus, (21) Hibiscus rosa.
sinensis, (22) Holostemma pubescetice, (23) Ichnocarpus
frutescens, (24) Ipomea mouritiana, (25) 1xora coccinea, (26)
Jasminum auriculatum, (27) Jasminum officinale, (28) Jatropha.
c~rcas, (29) Justicia gendarussa, (30) Kaemferi~ galanga, (31)
Kaemferia rotunda,. (32) Lawsonia inermis, (33) Lobelia
nicotiani/olia, (34) Murrya koeniggi, (35) Mucuna p~riens, (36)
Myxopirum smilacilolium, (37) Naregamia alata, (38) Pandanus
tectorius, (39) Pavel/a indica, (40) Piper nigrum, (41) Piper bel/Ie,
(42) Plumbago rosea, (43) Plumbago zeylanica, (44) Punica
granatum, (45) Randia dumeforum, (46) Ricinus communis, (47)

. Strobilan!hus nilgirianthus, (48) Tabernemontana dicotoma, (49)

Tinospora cordi/olla, (50) Vitex negundo, (51) Zingiberofficinale.
\ ,

Herbs: ( I ) Achyranti)es aspera, (2) Amoranthus spinosus, (3)
Andrographis paniculata, (4) Anisomeles indica, (5) Artemesia .
nilagirica, (6) Bacopa monnieri, (7) Basella alba, (8) Biophytum
sensitivum, (9) Boerhavia diffusa, (10) Cardiospermum
helicacabum, (II) Ca/heran/hus roseas, (12) Centella asiatica,
(13) Clitoria te~natia, (14) Coccinia grandis, (15) Coleus
ambonicus, (16) Cyclea peltata, '(17) Datura metel, (18)
Desmodium gangetieum, (19) Elephantopus scabar, (20) Emelia
sonchi/olia, (21) Euphorlfia hirla, (22) Evolvulus alsinoides, (23)
Leea indica, (24) Leucas aspera, (25) Maranla arundinacea, (26)
Merremia trideniata, (27) Mimosa pudica, (28) Ocimum
americanum, (29) Ocimum gratissimum, (30) Ocimum sanctum,

. (31) Ophiorhiza mungos, (32) Oxalis corniculala, (33) Phyllanthus
amarus, (34) physalis minima, (35) Piper longum, (36)

, Pseudarthria viscida, (37) Rauvolfia serpentina, (38) Rotula
aqautica, (39) Sida acuta, (40) Sida cordifolia, (41) Sida
rhombifolia, (42)Solanum indicum, (43) Solanum melongena, (44)
Solanum 'nigrum, (45) Solanum xanthocarpum, (46) Tragia
involcurata, (47) Tribulus terrestris, (48) Vernonia cinerea, (49)
Vetiveria zizanoides, (50) Wedelia chinensis. 0

• Sister Franc~na_is with Peermade. Development Society, Post
Box No. 11, Peermade-685531, Idukki district, Kerala,

"Attend Lord of the Forests; Soma, King of Herbs and Plants has approved thee, mayost thou and he cleanse my
mouth with'gl'ory and good auspices that I may eat abundant food."

(Prayer for chanting while cleaning the teeth with fig Iwig-Atharva. Veda IV.3.1). ,

.c;--
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Domestic~tion- ~f,'medicinal plants
L.J. Srivastava and R. Raina... ,

The Hf,!",layan region especwlly Himaehal.Pradesh abd.unds in medicinal. plants. But the natural wealthil
is fast depleting making it diffu:ult to maintain sustained supply of raw materwt.s to the plant-based drug
industry. Uncontrolled aiul senseless collection of the fotest-based medicinal wealth has threatened their I
very survivaL The challenge of conservation has led to domestication and cultivation of these plants on a '
scientific basis. The rentur~ has been a tremendous suctess. Motivation of the growers and an assured 1

market are important factors in giving a boost to the cultivation of medicinal plants. Creation of a nodal
. .: I

agency at the Central leveL buy-back guarantee from the user industries and support price willfacilitate a1
congenwl atmosphere for the development of medicinal. plants;the authors feel..

..~

I

etc have already headed 'to such a situation rapidl~ whereas
Gentiema kurroo, Podophyllum emodi Urginea indica, Coptis teeta. ,
are 'ikely to face a similar situation. The Union Minis:try of
Commerce: has placed 56 important medicinal plaAts on the
negative list of exports [Public Notice No. 47 (PN)/92"97)., 'I

In addition to this, with the screening of more and more new
plants in the recent past as a source of drugs, a scenariJ of losing
much:of o:urhe~tage in medicinal wealth has been posed through
the uncontrolled.and often senseless collections. This netessitated,
the urgent need of their conservu-tion on one hand and systematic
cultivation for sustained supply' to the user industries on ~heother.
Efforts made in these directions will also help in eliminating other
difficulties faced from our dependence on natural resoJrces like
those of access and transPort of these materials;' colieCtioo\problem
because qf thei r:. sparse distribution and admixture of the genuine
material with spurious material due to the ignorance of cbllectors
(Chopra, el ai, 1958). These difficulties are of high magnitude in
,the hilJy areas like Himachal Pradesh. In this State, cbncerted
efforts:were made duri.ng the past few years'towards domdticarion
and cultivation of many such plants for internal as'well as ~xternal

I
use. \

26

Is I ince the indiscriminate use of synthetics and an,tibiot~,CShas
resulted in serious symptoms and side-effects all over the
world. the demand of planl-based raw materials for

pharmaceuticals has increased enormously. This can further be
known by the facts that world trade in crude drugs and intermediary,
.chemicals. etc is estimated to exceed US $ 50 billion 'annually.
India has been maintaining an important position in the production

"and trade of such mat,erials. Recently, the World Heafth
Organization (WHO) also 'emphasized the utilization of indigenous
systems of medicine based on locally available raw. material
sources vis-a-vis medicinal plants in the developing countries and
has compiled an inventory of about 20,000 plants being used
throughout the world. Furthermore, approximately one-third of
all drugs are plant based and ifbacteria,~nd fungi are also included,
nearly 60 per cent of all pharmaceuticals are of plant origin. Hence
OUf country that abounds in a large number of such plants which
can either be used directly or as the source of active principles in
formulation ~fdrugs for curing dreaded ailments, as.sumes the
prime position.

Maintaining regular supply

Among the various parts of our country, ,Himalayan region
specially HimachalPrac;lesh is a big repository of medIcinal plant~ r I

Possibilities of domestication and cu1tivationlof
and has a vast area covered under these plants. While much of it is .. mediCinal plants in Himachal Pradesh
gathered by herb coilectors and small traders for use in Ayurvedic ,i
and Uoaoi' systems of medicine, there is yet shortage of these \Vith the varied climate, geology and physiography, Himachal
materials for ma~ntaining the sustained supply to the plant':based Pradesh,representsan epitome of many types of vegetation~spre,ad
drug industries. Secondly, it is also notproper.'under the present. Qver the vast tract of forest and alpine pastures. It is, th~refore',
situation to rely on only natural resources to keep the wheel of -possible that the drug plants whic~, even do 'not naturally grow
industries running all the time in view of the fast depleting natural within its bound, could be easily made to do so and domestrcati<:>n

- wealth. This calls for domestication and cultivation of these plants has been possible to a great extent of a large number of drug ;plants.
as well as producing the drug products of uniformly high potency. Under the .co"ordinated scheme of the Indian Council of
At t~hesame -time, the increasing deman9 of plant-based raw .. Agricuft,ural Re"search (iCAR)on improvement of meciici~aI au<)
materials has led to overexploitation of the.wild plants resulting 'aromatic plants, many exotics, viz Glauciumjlavum (Srivastava- ,in serious hazard to regeneration of these species'in their natural et ai, 1982),.Solanum /aciniatum (Bhardwaj et ai, 1982), Digitalis
habitats. This has increased their vulnerability to loss of population, lanata (Puri et ai, 1982 and Bhardwaj et ai, 1984). Menrhapiperila
and threatening in some cases, their extinction 'at least fromt~cir (Bhardwaj et al,I'983), Ocimum (Srivastava and Bhardwaj, '1983)
known habitat. Belladonna, Rouvolfia, Dioscorea, ~wertia chirata, and many"o:thers have been successfully domesticated anc~their

i
I
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cultivation practices have been developed in the university at Solan.
\

Beside this, a large number of indigenous as well as other exotic
plants. collected from different places. in the State and obtained
from other lCAR centres along wiih those obtained through the
National Bureau of Plant Genetic Research (NBPGR),-New Delhi,
under the seed exchange programme, have also been domesticated
and maintained in the herbal garden. Likewise, the possibility of
many more c-anbe explored for which the condition in the State is
more congenial arid "conducive. Since "there are more than 100
medicinal plants used in ~e modern system of medici,ne and the
number of those used in the traditional system" exceeds 500
(Husain, 1984), there is a need for fixing.up the priority in view of
their importanse" from use and demaJ.1dpoints of view ..

Though there are a large number of plants found in this State
but some of them which find regular use in Indian system of

- medicine are Aqies webbiana, Aconitum heterophyLlum, Acarus
calamus, Aesculus indica, AdhatQda vasica, Aloe irldiC(~,Alpinio
galanea, Angelica glauca, Artemisia marititnll, 1.?erberis.species,
ButeD. mo.nosperma, Cedrela tC!0na, Carum carvi, C;urcuma
zedoaria, Datura spp .. Eclipta.alba, Ephedra gerardiana,
Gentiana kurroo, Holarrhena imttdysenterica, Hydmcotyle
asiatica.' Hyoscyamus niger; O,:chis l~tifolia,~Pistacia integerrima,
Podophyllum emodi, Rauvolfia serpentina, Rheum emodi,
Saussurea lappa. Skimmia iaureola, Solanum spp.-,Sw~rtin chirtita, .

" , Terminalia spp .. Thymus'serpyl!um, Valeriana jatafr}-ansi and-
Withania "somni[era. etc. Thes,e can be domesticated and brought
into cultivation at suitable locations where conditions are
favourable for their growth and development-. However, it is
difficult to advocate cultivation o/all)' particular plant ill a region
as a permanent feature'due to the fluctuations in demand/rom
year to year." It is, therefore, important to keep a' watch on the
d{!mands and regulaie the cultivation accordingly. Depending upon
the prevailing conditions, the State can be divided"into three main
regions where the foll~wing plants can easily be grown.

Shiwalik hills: In.'this re-gion.Adhatocja vasico, AcaCia catechu,
Adina, Buteo nwnosperma, Berberis spp .. Cedrela toona, Datura
spp.: Eclipta alba, Gloriosa superba, Hydrocotyle asiatica,
Holarrhe~ antidysenterica, Rauvoifia serpentllla and Withania

'~sonmifera are found in plenty and can be domesticated. Glycyrrhiza
glabra can also be tried in this zone.

Temperate hiIJ zone: This zone is "house of Aesculus, Alnus,
Ephedra, Dioscorea, Digitalis. Gentiana, HeraCleum, Picrorhiza.
Quercus, Rhododendron, Solanum,. Swertia, Termina/ia, Ulmus,
Valeriana. ,Viola and many others. These can easily be domesticated
by selecting beuf?r varieties.

Alpine grassland zone: Herbs of many types are predominantly
found in.this zone of high "altitude. Domestication of'Carum
bulQocastanum, Orchis spp., Nardostachys. Saussurea lappa,
among indigenous and Ferula asafoetida along with other exotics
can easily be done and introduced in this region. Trees are very
few in this region. However. Betula, Juniperus and Spiraea. etc
"-canalso be domestkated for their use in medicine.~
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Work done on domestication and cultivation of
medicinal plants in. the university
Complete cuftivation practices of nine medicinal plants of exotic
and indigenous origins have been developed along with the
introducti~n and:domestication of a large nUl}lber of such plants
un'der the All-Iridia Co-ordinated "Project' on Improvement of
Medicinal and Aromatic Plants in the Unive"rsity at Solan. These
are summarized below:

A. Cultivation,

I. Digitalis lanaui: Its leaves are a rich. source of digoxin. an
active cardiaL glycoside. With the adoption of proper.
agrotechniques,' strain EC 115996 gives high glycoside content
up to 1.20 per cent with 156 quintals per ha herb yield on fresh
weight basis and 31 quitalsper ha on dry weight basis in conditions
pertaining at S~'tan. . , '

2. Dioscoreb de/toidea: This is a good source of diosgenin
used in prepara'tion of steroidal drugs. Although these drugs are
u_sedfor treatrrlent of more than 100 human disorders, they ar~
most commonly used as sex hormones. cortico steroid, oral
contraceptives and anabolic agents. Cultivation of this crop is now
more essential in view of the fast depleting wealth from its natural

I .
source.

3. FflgopyrUfJI species: Rutifl is obtained from the leaves and
tender shoots of this plant. This compottnd is used in treatment of
capillary fragiiity and retinal haemorrhage.

• I ,
4. Glauciumjlavum: It is cultivated from the leaves and pods

which contain glaucine, a potential substitute of-codeine. used in
formulation of cou,gh and bronchitis "syrup. In western countries.
gfaucine has formed a place in pharmaceutical industries due to
the restricted availability and movement ofcodeine. a product of
opium poppy. EC-114696 has been extensively used in
-experimentation at S~I_anand agro-technique for its cultivation
has been,dev~loped. It can produce 40 quintals per ha of leaves
.and pods (on dry weight basis) with 26 to 30 kg of glaucine under
optimum conu}tion by adopti~g appropriate s.ultivation practices.

5. Mentha s'pecies: PepP'ermint oil (Mentha piperita) costs
nearly Rs. 250-Rs. 300 per kg depending upon the market. It can
be successfu~ly cultivated in lower and mid ~iIls.

I "6. Solanum lacinaitum: The leaves and b"erryare rich sources
of sol~sodinb. This chemical is nitrogen analogue of diosgenin.
Through 16-dehydropregnenolone (16 DPA), it is converted into
a group of drugs like testoster~ne and methyl testosterone and
corti co steroids like' predinisolone ami hydrocortisone. This'can
substitute th~ dec~reasin"gsources of diosgenin.

- :' .. Matricaria ~hamonzilla: An essential oil bea-;ing species, it I

" is highly valued in both cosmetics and pha~aceutical industries.
Apart from ,perfumes, its essential oil is also used in muscular
liniments. oral sprays, etc. Being a crop of 4-5 months duration, I

its cultivati~n is highly profitable. Its essential oil is valued between
Rs. 10,000 and Rs. 20,000 per litre. One heclare of harvest yields
approximately 5-6 litres of essential oiL •
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Efforts have,been made to introduce and domesticate a large
number of medicinal plants at Solan and on improvement of these
.plants, Many of these are collected from various places in Himachal
Pradesh while others are exotics and obtained through the co-
ordinator of the project un'der se~d exchange programme of
NBPGR, New Delhi. Those which attained successful
domestication are: Aconitum heterophyllum, Acorus calamus,
Adhatoda .vasica, Berberis, Carum bulbocastanum, Datura
species,Digitalis lanaia, D. purpurea, D. grandiflo~a and D. lutea,
Dioscorea deltoidea, Fagopyrum species, Glaucium flavum,
Glycyrrhiza glabra. Matricaria chamomilla, Melissa offidnalis,
Mentha species, Ocimum specie's, Podophyilum emodi, Rauvolfi~
serpentina, Rosmaririus: Salvia officinalis, S.. moorcroftian~,
Saussurea lappa, Solanum laciniatu~, Solanum. khasianum
Valeriana wallichii, Viola species and Withania somnijera, e~c:
{(rq~us sativus, Heracleum, and Swertia spp., etc have als9};~'~
t.-IJI1',. . _" 1.1.' _rece!~edrecently and placed in the herbal garden. Seeds. qf.ex.o.tie.,(1'; ."{,'. ."~. _-Ii.,.,.) ,.~ ~,

fi:t"ateria,l:obtainedfrom foreign .countries. are.us,ual1y VyJY,smal1rin,
.f!.t;:Y<:;;j;.l~}l;." ;"';""'i.' .. _.' .. , ... , .. ,1-,", d.",.,. '._-.''',.'.

I,
8. Salvia sdarea: An aromatic species, its essential oil finds quantity (some only a few in number) with very low germination

use in cosmetics, flavouring of liquors, beverages, ice-creams, a1nd many of them usually failed to germinate. V{ork on
candy and baked foods. About 13-15 litre per ha of oil can be domestication of these plants has led to the conclusi?n that efforts.
obtairied from its flowering stalks. The essential oil is valued at iIi this direction can lead to. success for many medicinal plants
Rs. 3000 per. litre. that even do not occur in Himachal Pradesh. I'.

, . . , [I '
9. Valerianajaiamansi: Its rhiz,?mes yield up to two per cent However, these efforts aTe us.efuJ only if grow~rs undertake

essential oil used in perfumery. The r~izomes are also an imponant la'rge-scale cultivation of thes'e plants. Altnoug~ about 400
source of valepotriates (0.5-2%) which find use as CNS"":" medicinal plant species are used by Indian industry but less than
depressant and anti-spasmodic effects. About 20-30 quinta~s of 2Qspecies aTe under commercial cultivatio~. I
dry rhizomes can be obtained from one hectare of land. The
rhizomes are valued at Rs. 25 pOeT kg and essenti.al oil Rs. 6000 _. For boosting their cultivation, the growers need to re motivat~d
per litre. and market assured. This can be done by the .creatid1nof .a,_nodal'.

agency at the Central level, buy-back guarantees frPm Ihe user
10. Gloriosa superba: Being a negatively listed species for industries, and giving supp~rt price by the governmdnt.

export (Ministry of Commerce, Gal), its seed and tubers are used I
,In'the light of WTO, IPRs, etc effective steps are needed to

.in treatment of gout, arthritis, etc. The active content colchicine .protect our indigenous knowledge and material ~y adopting'
present in its seed and tubers also finds use as a polypolidisatio; . I

suitable measures. The recent success in the Tunneric patent issueagent. This species is. under limited cul~ivation in"parts of Tamil I

. Nadu ~nd the seeds are exported to}taly, France for extraction of has shown that o,:!r traditional knowledge base can b~ protected.
Similar safeguards are needed for other indigenous traditional

colehicin'e. The seeds are valued at Rs. 300 per kg. By adopting reTriedies, species and uses. , I
controlled self'pollination, approximately 500 kg seed can be, '
produced per hectare per season. References I
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Medicinal plants: our rich heritage
J.R. Mani, I. Deepthi Nair and J.R. Ani .

The people of India, from time immemorial, have been using medicinal plants for curing various diseases
and to ward off plant pests. With the increased population pressure and many other factors, our plant ..
wealth is threatened with extinction. The threat from foreigners has added a new dimension to the task of

. protecting and preserving our herbal treasur~ trove. There are innu11Jerable medicinal plants which we
come across in our day-to.day Ufe. Their conservation and documentation will go a long way in addressing
the task of providing cheap and safe remedies for various ailments especially to the ruralfolk. The authors
throw light on the medicinal importance and common'use often such plants.
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. It is a common herb seen in India growing up to a height of one'
metre. The most common varieties are Krishna Tulsi and Rama
Tulsi. The most differcn,tiating character of Krishna Tulsi is the
dark blue colour of-stem and leaves wherea'i Raina Tulsi is a whitish
herb. Due to the good quality of active. ingredients in Krishna
Tulsi it is commonly used for medicinal purposes.

The herb, leaves and seeds are used rnedicinaHy. In Ayurveda,
it is included under 'J';'arakhna Gana' (Antipyretic). It is
expectorant, stomachic, antiperiodic. diaphoretic and aromatic ..
An in-depth study carried out on Tulsi reveals that the leaves
possess antistress property. It is also found that the extract ofTulsi
leaves has a marked anti. ulcerogenic activity on the -intestinal
lining. Tulsi provides immunity against many viral and bacterial
infections. l

Common- medicinal uses of Tulsi

1. The daily use of 20 Tulsi leaves as decoction helps to make
immunity agains~ viral diseases. high blood pressure, peptic ulcers
and heart diseases. I

2. In case of scorpion sting or spider bite. a few fresh leaves of
Tulsi should be crushed and applied to the stung place and
decoction made from 30 Tulsi leaves should be taken two to three -
.times a day for te:n days.

3. Tul~i is also a good medicine for common fever found among
children. Five ml Tulsijuice mixed with 2.5 ml honey can be given
orally three times daily for five days.

4. For cough and coryza among children, equal quantities of .
juice ofTulsi and ginger should be given together.

~I.' -
5. A common eye epidemic, conjunctivitis can be treated using

Tulsi. Equal quamtities of juice of Tulsi leaves and honey (5 ml
.each) are mixed. This mix.ture is poured into the affected eye within
an int.erval of fp.ur hours for three days.

6. Tulsi iui~e with lemon is also found useful for abdominal
pain caused by indigestion.

Indians as a sae-red plant, 3remedy for all diseases and the-mother
of all medicines.
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Tulsi is a household name among al1 and sundry throughout
the Indian subcontinent. It occupies pride of place on the popular
list of medicines of the grandma. Tulsi has been considered by

Thlsi (Ocimum sanctum Linn)

IT\he wet evergreen forests of India with their rich biodiversity
are, in fact, a treasure-house of valuable medicinal plants.
Indians from time immemorial have been using them for

curing ailments and also to ward off pests and diseases of their
crops. There are reports of using dried neem leaves to safeguard
granaries from storage pests.

Thal?ks to ignorance and the ever-increasing population
pressure, large chunks of our tropical forests were decimated for
agriculture and dwelling purposes. Many of our herbaceous plants
have vanished or are facing extinction. At the same time, foreigners
who are aware of the high therapeutic value of the tropical plants
introduced them to their own soil and with their modern
sophisticated technologies, identified and isolated ingredients
which are medicinally important. The same idea has been
emphasized by Dr Nadkarni in Indian Materia Medica: The sorry
picture is that India and other tropical countries which are the
home' of these medicinal plants will have to recognize foreig!l
'-patent righ~~on the products obtained from our indigenous drugs. -
This is particularly so in the light of the post-WTO scenario.

The USA is now having large'monocultures of neem, native to
Indian subcontinent a'rid has also clait.ped patents for several
products where neem is an int~gral comP?!1ent. Lately comes the
hue and cry over turmeric and so on. Fortunately, the Council of
Scientific and Industrial Research (CSIR) fought and won the
turmeric patent case' in the US Patent and Trademark Office.

Against this backdrop, identification and documentation of .
medicinal plants assume great import~nce. There are also plants
which we come across in our day-to-day life, rich in medicinal
value. Their role in the rural health care system is of crucial
importance. This article seeks to elbcidate the medicinal
importance of a handful of plants like Tulsi, turmeric, etc which
~e encounter very often in our day-to-day life.
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alkaloid vasicine. In Ayurvedic system of inedicin~, it comes under
'Kasaghna Gana' (Anti-tussive). I -

/ i
I It is expectorant, antispasmodic,. a blood purifier and a tonic.
:Adosa is chiefly used in diseases of the respiratory fractjJarticularly
I in all kinds of coughs, chronic bronchitis, asthma, TH, etc. The
juice ofleaves is found useful in diarrhoea and dysdntery espicially
,in haemoptysis 'and in bleeding of dysentery' In all 'fever
decoctions' when kapha and pitha are involved, Adosa is given in
,combination with other drugs. II' '
Cammon uses of Adosa

I LOne tablespoon juice ofleaves with equal quantity of honey
'- ,
three times daily is very beneficial in cough. This mjxture is useful
in brOllchitis and asthma. . . ~ -.

, 2. For bleeding piles, the decoction made froJ Adosa 60 ml
taken with honey twice daily is found useful.I '

3. Externally a poultice of the leaves or a fonlentation of a -
strong decoction is' used on. rheumatic joints, inf1~mmatory
s~ellings a-ndneunilgia. I

: 4. For excessive bleeding during menstruation, 115, ml of leaf
juice with sugar candy twice,dailys?ould be given. I " , '.
Sanl (Boerhaviadifjusa Linn) \,'
I In Ayurvedic treatment, Sant is one of the most ~seful herbs.

TlJ,esanskrit name is Punamava and the name itselfldenotes,that
its use'rejuvenates the body. It is a stimulant to both heart and
kidney. During rainy season this plant is particularly seen spreading
on, ground. So it is called Varshabhu. It is seen thrbughout the
subContinent. .:

in;s herb i:seen branched profusely, generally sbreading on'
the,ground or partly ascending. Leaves are thick, in un'equal pairs,
ovate, oblong or roundish. Flowers are small. reddish pihk in colour
blD?ming in clusters. Fruits are oval, viscid, giandUlarllon the ribs. _

The whole plant particularly the leaves and roots are useful.
The leaves are used as vegetable. This plant contains the alkaloid .
'Punamavine'. It also contains potassium nitrate in larg~ quantities ..

I -
It is a valuable diuretic, laxative, diaphoretic, and anti-

helminthic. Due to ,this diuretic property, it can redude oedema.
So its is known as 'sobhaghni'. As a diuretic,- it is Jarticularly
useful in diseases of heart and kidneys. Externally, it is used as a
dressing for oedematous swelling. It is also found! useful in
poisoning due to in'sect .bites. The juice of the leaves is given in
live/com'plaints such as j.aundice. . '. .....•. j

Cf.~mon uses of Saut ~ . \.' , .

I. The whole plant ground to paste, 'taken 3-6 gm twice daily
is found useful for reduCing swelling. This paste can also be used

I . i

externally for the same. ....-: ~ I
2. iIn scorpion and rat poison, the root is applied externally. In

ad<;lition,in'ternal use of root is also dorie. 1.~ -. "

3. ,WithSunth (dried ginger) and chire,tta (Swertia chirata) the
, 'J

In short, Tulsi is a priceless gift of Nature and truly is a friend
of mankind, especially the rural folk.

Thrmeric (Curcuma langa Linn)
Turmeric has a very important place in our daily life. With the

dawn of our civilization, we Indians were fully aware of its
therapeutic uses. In fact, it is added with curries to reduce the
toxicity of the food materials.

, TUrmeric is extensively cultivated all 'over India, especially in
marshy places. Moderately warmer and humid atmosphere is
essential for the healthy growth of the plant.

The active chemical ingred!eflts are curcumin,> tUTmero1, .
carproic acid, valeric acid, etc. According to the Ayurvedic system
of medicine, it is included in "Vishaghna Gana" (Antitoxic). The
underground'stem or rhizome is used medicinally. It is used both
internally and externally. It is aromatic, vermicide, antiseptic, a
blood purifier and a tonic.'It gives complexion to the skin. It has
been recommended as a reliable antiseptic for exte,rnal applicati0!1
to wounds, as a dressing for washing ulcers and iriflammed
conjunc.tiva as a weak lotion. It is reputed to be. an antidote to
'poisons and specially used to purify the poisoned atmosphere.

Common medicinal uses of turmeric

7. The daily use of turmeric powder internally and topically
improves flesh tone and colour of human skin.

Adosa (Adhatoda vasica Nees)
It is an evergreen shrub seen tJiroughout the plains of India. It

is commonly found near habitations. It is of two tYpes. The small '
one is Adhatada bedania and the large one Adhatada vasica.

This shrub has a height of I to 2 m. It is much branched with
large lance-shaped leaves. The inflorescence contains sessile
flowers. Corolla is white with ~ few purplish markings. '

The leaves and roots are used medicinally. 1)tey contain an
"-.

I. Taking equal quantities of turmeric and goosberry powder
in a dose of 5 to 10 gm with hot water early morning is beneficial
to diabetic patients.

2. A favourite remedy for allergic rhintis is milk boiled with
. turmeric and sugar.

. 3. A dried cloth with raw paste of turmeric soaked with neem
oil rolled like a cigarette is burned and the smoke;s inhaled as an
indegenous treatment for sinusitis.

4. The water boiled with turmeric powder and Deem leaves is
good for cleaning'ulcers. A paste of turmeric made with lirlte acts
as an"ex~eIIent dressing.

5. Raw turmeric juice mixed with equal quantity of mustard
oil is used to care otitis media of the ear. Dosage: Pour 4 to 6
drops in the affected ear twice daily for six days.

6. In piles. an ointment made of turmeric, hemp leaves, onions
and warm mustard oil gives great relief. ~is is also effective in
eczema, itches, etc.
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roo~ is given in jaundice, a~citis, scanty urine and internal
inflammations.

4. The juice of the leaf mixed with honey, is dropped into the
eyes in chronic ophthalmia. .

5. In mild cases of dropsy, adish of the fresh herb boiled, salted
and e~ltenwith bread gives much relief.

Pippali (Piper longum Li,nn) .
Long pepper, known as Pippali, that comes under the trikadu

(the bitter three) (the other iwo being dried ginger and' black
pepper), ,is a household name from the ancient time. It is highly
acclaim~ for its spicy nature and medicinal value.

It is a small shrub with a large woody root and numerous
creeping, jointed stems, thickened at the nodes. Leaves are smooth,
alternative. and ovate. Flowers ,are minute and unisexual. The
inflorescence is a spike; berries small and .red when ripe.

It is indigenous in Noith-eastern and Southern India, .often
culti vated. .

The dired unripe fruit spike and roots are used medicinally. It
contains the alkaloid 'Piperine'. Old Pippali is considered to be
more efficacious in medicine than the fresh one. It is carminative.
cardic stimulant. digestive, diuretic, emollient, an appetiser, a
vermifuge, and,,! rejuvenator. It is us.cful in arttrritis, lumbago,
weakness, pain all over the body and dyspepsia. Externally, it is
rubefacient.

The use of Pippali for a long period is not good.

A few.common uses

1. Two gm of fine powder of Pippali taken with honey cures
cough, cold, hoarscness and hic;cup. . ,

\ 2. The Powder of trikadu in equal quantities with hot water is
useful in colic and flatu'lence. ;

3. One or two gm of powdered Pippali taken with a glass of
milk twice daily for a period of 15-30 days will rejuvenate vitality,
relieves anorexia and anaemia. This is also found useful in chronic
cases of fever and.piles.

4. Pippali with equal amount of black pepper (2 gm each) taken
with hot water relieves diarrhoea.

. 5, The oil to which are added long pepper and ginger,.is used
as a rubefacient in sciatica and paraplegia.

Ginger (Zingiber o.ificinale Roseoe)
It is a very important drug in Ayurveda. Both fresh and dried

rhizomes are used medicinally. The fresh one is known as 'idrak'
and the dried one as 'sunth'. The dried one is an ingredie"nt of

~f_ trikadu. It is a home remedy used iil a variety of diseases like
colic, flatulence, dyspepsia, cough; loss of appetite, nausea and
. fever.~So much so, it enjoys the popular names of Viswabheshaja
(universal medicine) and Mahoushadhi (the great drug).

. It is a perennial herb, with solid, aromatic, horizontal rhizome.
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It can grow up to a height of one metre. Leaves are linear, without
stalks. Flowers ate rarely produced.

I
It is a natIve of tropical Asia. If! India, it is cultivated mainly in

Kerala, Punjab, Tamil Nadu and West Benga],
I

The importat:lt ingredie~ts of ginger are zingiberine and
gingerol.

, Internally, it is an active ingredient of various preparations used
for dyspepsia and piles. If the powder of dried root is kept in mouth,
it stimulates the flow of saliva. warms a.od tones the stomach. For. ,

ordinary ailments such as cold, influenza. etc giner tea is a pleasant
and effective drink. A hot infusion is very' useful for relieving
flatulence. -It is ~Iso useful in delaying the action of poison. For
relieving pain and swelling, it is applied as a paste externallY.

"

Some comm~n uses of ginger

I. Taking.dry ginger with salt before mea!s,is an excellent
carminative.

,
2. For chronic rheumatism. one dessert-spoon of ginger infused

in six ounces o~boiIing water-is taken warm at bed time.
- ,

. 3. The ginger made into a paste with water, applied topically
is a local stimulant and rabefaciant.

4. Enclosed 'inTulsi leaf, fresh ginger is used for relict"of severe
toothache. '

5~ Administration offive ml juice of ginger with one spoon of
honey. is a good remedy fat cough and sore throat. Take this
preperation.in the morning .and evening for seven days.,
Brahmi (Bacopa mooniera Linn)

Brahmi is ~n annual herb found throughout India in wet and
marshy areas. fIence the name Seethakamini.

It is a suc<;:ulent, glabrous. creeping herb with ascendin"g
branches. The'leaves are semicircular; pulpy, glossy and juicy.
Flowers are solitary, stalked and generally light blue. Fruits are
elongated and~pointedat the tip. Seeds are numerous.

It is included und~r the 'Medhya Gana' (nervine tonic) in
, Ayurveda. The whole plant is used medicinally. The herb is
administered ~ a nervin.e, .cardiac tonic and as febrifuge. It is
c.onsidered y~ry useful in nervine disorders, mental diseases,
constipation and as a diuretic. It i~ also- considered as a blood,
purifier. CheI)lically.active ingredients are Br:ahminin, erpestin
and tanio. . ~

Important uses of Brahmi •

I. In children with weak intelligence, the extract of entire plant
5'10 ml with butter should be given regularly in the early morning.
If fresh plant is not available, then the powder of dried Brahmi
should be gi~en (I -1.5 gm). '.
. "

2. The intake of Brahmi boiled in milk regularly is good for
insane persons and epilepsy patients. ' .

, r
. 3. Leaf juice mixed with petroleum jelly makes a good liniment

for rheumatism .
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4. A poultice prepared by boiling the plant is effective in acute '
bronchitis, cough and chest complaints in children.

5. Fried leaves are effective in hoarseness.

In some States like UP, Puntab, mandorkapami (hydrocoryl) is
known as Brahmi.

TIL (Sesamum indicum Linn)
The Sanskrit name is tila and this comes under snehavarga in

Ayurveda. A snehadravya is one which makes the body snigdha.
The oil extracted from Til- Tilatail is considered as the best
snehadravya.

, The plant is an annual herb growing up to a height of 1'12 metre.
The stem is angular and hairy especially in.the upper parts. Rowers
are shortly stalked, pale pink, solifary and arise from the axils of
the l~ave.s. Fruit is a capsule, 1-2 inches long, seeds are numerous
and varying in colour-white, red. black or brown. China and
India are the leading Til-producing countries ~f the world.,

The parts used in medicine are leaves, seed and oil. The -seed
contains 45-50 per cent oil and 22 per cent protein. The white
seeds are said to yield the finest oil. Til oil is a mixture of oleine,
stearine and other compounds of glycerine. It acts as nutrifine and
, lubricant both internally and externally. '

It is a very useful drug in different types of menstrual disorders,
oligo menorrhoea, .dysmenorrhoea, etc. Daily intake in s.mall
quantities increases general health, hair growth, keeps the skin
bright and teeth good. The seeds are laxative, lactogenic, digestive
and nourishing. Externally, the leaves are used as an emollient
poultice. "-

Important uses

1. For dysmenorrhoea and secondary amenorrhoea, take
powdered Til one spoon twice daily (start taking before
menstruation for dysmenorrhoea). This treatment is 'coupled with
•. hip bath to which a handful of crushed seeds has been added.
Decoction of seeds is given as an emmenogogue.

2. Daily intake of 10 gm of thriphala and Til in the morning
keeps the .body healthy.

3. A poultice made of the seeds is used for ulcers, .burns, etc.

/ 4. Taking about 10 gm of black gingili seeds ground and mixed
with goat's milk, is found effective in dysentery with blood and
mucous secretion.

5. Five to ten gm of gingili powder mixed with water and butter
is given for bleeiling piles.

Giloe (Tinospora cordifolia Miers)
Tinospora, commonly known as Giloe is distributed throughout

tropical India, Pakistan and extends up to Sri Lanka. This stem'
climber with perinnial stems. reaching up to two inch~s in diameter
with a thick, soft warted bark. Its leaves are smooth, heart-shaped,
long and stalked.

The useful medicinal parts are mainly root and stems collected'
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I
during the hot season when as per Ayurvedic system of medicine
they are most abundant and concentrated. I

I
'Giloe is reputed to possess tonic, antiperiodic, antjpyretic and

diuretic properties. It is regarded as especially valuable in general
debility after fevers and other exhausting diseases. It iJ also useful
in secondary syphilitic affections and chronic rheumdtism. Fresh
plant is considered to be more effective than the dr~ pl:uit. Its
watery ~xtract is known as "Indian quinine". 'It is high~y effective
in ordinary, simple fevers due to cold or indigestion in children.

. I
Important medicinal uses

I

I, In acute phase of renal failure, the juice of Giloe is' useful.
Fifteen ml juice of -Giloe is taken in the morning arid, evening
daily for one month. It can be cured. .

I
2. For excessive hotness and peripheral ryeuritisof the body,

Gi10e powder is useful-250 mg powder of Giloe taken kith honey
in the morning and evening daily for 20 days will cure this disease
to a great ex tent. I

3. Half ounce juice of green stem of Giloe and 'onJ spoon of
honey is taken orally in the morning in empty stomachjfor seven
days will cur~ common fever and coryza in children. ~

Salsa (Hemidesmus iridicusR,Br) .
.This blood purifier shrub is common in West Bengal ~xtending

to Southern India, found in many pa,:!sof Northern India, Pakistan
and upper Gangetic plain. I

, " - - I
This twining shrub has numerous, very slender, woody, smooth

stems and slightly branched tortuous root with branches much
elongated, whip like, simple and ,smooth. Leaves are vkabJe in
shape~and size; flowers are almost without stalks, gred.n on the
outsi~e, purple within. I

I
Dried root is used as medicine. Chemically a crystalline

substance, hemidesmin is present in the root of Salsa plhnt. The
roots are an excellent substitute for sarsaparilla; they ar~ sweet,~'
blood purifying, diaphoretic, diuretic and tonic. The root is very
usefuI:in loss, of appetite, dyspepsia, fever, skin diseases and
leucorrhoea. Nowadays, it is also tested for the treatlnent of, .
psoriasis, an uncurable skin disease. Salsa has a good reputation
in the beverage industry also. .'

Medicinal uses .'

,I. For the yellow and red colouring of urine due to jdUndiCe,
10 gm 'Salsa powder is boiled with one glass of cgw's niilk and
taken in the morning and evening. Continue this therapy for a few
days until the condition is 'cured. •.•.• 1- .

2. F'or chronic cough and coryza, the pul~erized root,! mixed
with cow's milk is beneficially given for seven days. Ii •..• ' I

3. F~r.curing skin diseases, Salsa is a reputed drug of hhoke'.
Three gm of Salsa powder is.taken in the morning and.erening
daily for ten days. There is a significant improvement observed in
the .case of skin diseas~ like eczema.. .1

4. The decoction made from Salsa is used for jblood

I
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purification. According to the Indian system of medicine: blood
purifkation is necessill-y in diseases like e~zema, psoriasis. etc.

Conclusion
There are some plants wh{ch are. in fact, panacea for most of

l... the human ailments. Their doc~mentation is the need ~fthe hour
~{ with a view 'to thwarting any foreign designs on our inherited

~edicinal treasure. Also, suitable propagation techniques are to
be'developed, like ideal tissue culture method and medium for
their growth. Germ-plasm storage of these sacred and valUable
plants are "to be done for the posterity also. There are umpteen
.plants in our diversely rich flora which lie underexploited. Our
scientific community is endeavouring to- throw light on their
immense potentialities.

Creating awareness ,on the medicinal properties of these
indigenous plants, which .we very often encounter in our daily
life, .through disse.mimition of research data coupled with extension

activities will go a 16ng. way in conserving nature's priceless gift. .
in fact, conservatibn is to replace preservation ensuring the
utilization' of the' plant wealth on a .sustained basis without
endanger; ng their existence. And that would be the ideal method.,
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beneficiaries. CUmulative net disburs~ments exceed.Rs 349.88 crores .
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Stopping bio-piracy /
Vandana Shiva

J The recent withdrawal of the turmeric patent on the basis of a challenge flied by the Council of Scientlfu: .
and Industrial Research is a small step in reversing bio-piracy. The US needs to cancel all patents based on
indigenous knowledge. Examples of bio-piracy make it clear that it is not just Indian patent laws that need
modification. The American laws 'also need to be changed to fit into a fair and honest global Intellectual'
Property Rights system. Submission to the World Trade Organisation in tkis regard will ensure adequate
protection against bio-pi;acy, says ti•• author. • .

(a) claiming substances intend~d for use • .or capable of being
used, as food of.as medicine or drug, .or

\
Section 102' of the US Patent Act does not:state a general

definition ,,{"prior art",.but a very narrow rule bound method to
be used by low level patent examiners to determine which materialS
will defeat a pateni application by violation onhe novelty and
being non-obvious criteria. Prior foreign activity anticipates a US
patent only when :the foreign activity is fixed in a tangible,
accessible form such as a published document or patent. However,
prior foreign knowledge, use and invention are all excluded from
the prior art related' to a US patent application.

Unless Section 1020f the US patent laws are changed, new
forms' of biD-piracy will <?ontinue"to occur.

Examples of bio-piracy make it clear that it is not just Indian
patentlaws that need to be changed. The American laws also need
to be changed to fit into a fair and honest global Intellectual
Property Rights system:The WTO which has been establi~hed to
set up a multilaterai rule based systemhas.a role in ensuring th'at. .
the inequity and injustice that bio-piracy exhibits is removed from
the IPR regimes of all member countries.
.India n~eds to' make a su.bmission to the WTO to initiate

proceeding~ to change US patent laws to ensiue adequate
protection against bio-piracy. This will serve India'in two ways. If
we get a ruling in OUf favour, the world will have solved the
problem of piracy of indigenous knowledge of the South, !fIndia's
submission is not aCG.eptedand a panel not set up to investigate
the iilherent weakilesses and inadequacies of the US patenfsystem. '
the bias 'of the WTO towards the powerful countries will have
beeQ.t:ndez;ed transparent.

.The hurry y;i!h w!>ichthe WTO has given a ruling on the Indo-
US TRIPs dispu!!, is an example of the built-in bias of the WTO.

The first submission of the US to the WTO against India's
"pat~nt protection for pharmaceutical and 'agricultura1.chemical
products" was made on March 6, 1997. The submission addresses
Article 5 of the Indian Patent Act which excludes pharmaceutical
and agricultural chemical products from the scope of patentable
subject matter. Article 5 ofthe PaientAct pro~ides: "In the case of
inventions- ' "=.,. ,

35o KURUKSHETRA 0 DECEMBER 1997 0

IITIwo major dc.:isions have revived the intensity of the patent
. . deba,tes that occupied centre stage in the national political

arena during the finalisation of the Dunkel draft text ofthe'
General Agreement on Tariffs and T.rade and .the subsequent
coming into force of the World Trade Organisation.

.' The first is the WTO ruling against India in the Indo-United
States dispute on Trade Related Aspects on Intellectual Property
Rights (TRIPs). .

The second is the decision of the US Patent Office to revoke .
. "the turmeric' patent on the'basis of a challenge filed by the Council'
of Scientific and Industriiu Research.
The WTO dispute panel is putting pressure on India to adopt

US style patent laws. However, as the turmeric patent makes
evident, the US patent system has its own weaknesses-it allows
''bio-piracy to be practised as a rule. The withdrawal of the turmeric
'patent is only a'first step in reversing bio-piracy.
-Patents on neem, Am/a, Jar Amla. Anar, Salai; Dudhi,

Gulmendhi, Baghherenda, Karola, Rangoon-ki-bel, Erand,
"Vijayetishisham and Chamkura all need to be revoked.'

The US needs to revoke all patents based on indigenous
knowledge and "prior arf'. In addition, America. also needs to
change its patent laws which allow bio-pjmcy by non-recognitiol}
of foreign prior art. '
Patents are supposed to. satisfy the three criteria of novelty,

being non-obvious and utility.

Novelty implies that the innovation must be. new. It cannot be
part of ':prior art" or existing knowledge. Being non-obvious
implies that someone familiar with the art should not be able to
achieve the same step. Most patents based on indigenous"
knowledge appropriatIon violate the criteria of novelty combined ..
with being non-obvious because they range from direct piracy to
minor tinkering which involves obvious steps to anyone trained
in the techniques and disciplin-es involved. In the US, m~ny .
distortions in law. exist, facilitating the patenting process for
companies such as ~ose ih the pJ:1arrnaceutical industry. One such
distortion is the intepretation of "prior arC. It permits patents to
be filed on discoveries in the US despite the fact that identical
ones' may already exist and be in use in other parts of the ~orld.,



(b) relating to substances prepared or produced by chetitical
processes (including alloys, optical glass, semiconductors and
intermetallic compounds), no patent shall be granted in respect ot"
claims for the substances themselves, but claims for the methods
or processes (;fmanufacture shall be patentable."

Inparticular, the submission states: "India has qot yett.made
available product patent protection for pharmaceuticals and
agricultural chemicals, and thus has chosen to take advantage of
at least part of the exclusive marketing rights. Thus, India has
violated its obligations under Article 70,.paragraphs 8 and 9, of
the TRIPs Agreement to (I) establish a mailbox system in its law,
and ensure that no applicants are denied eligibility for pateni
protection because of the delay in establishing the mailbox system,
and (2) establish a system for the grant of exclusive marketing.
rights.

India has up to January 1,2005 to make available product patent
'production for pharmaceuticals and agricultural chemicals. We
need to utilise this transition period to the fuliest to ensure that
our patent laws do not violate the "order public" or have a negative
impact on animal and human health or the environment.

Article 27.2 of TRIPs allows exclusions on grounds of public
morality:

Members may exclude from patentability inventions,. the
prevention within their territory of commercial exploitation of what
is necessary to protect "Order Public" or morality, including to
protect human, animal or plant life or health or to avoid serious.
prejud"ice to the environment, provided that such exclusion 'is not
made merely because the exploit~tion is prohibited by their law.

Quite clearly, exclusive marketing rights (EMRs) cannot be
granted for products which would violate our public morality, our.
environment, our public health and nutrition and our socio-
economic and technological dev~eloprilent.

Clauses 70.8 and 70.9 of TRIPs which required an instant
creation of a mailbox arrangement and granting of EMRs when
the WTO agreement came into force thus, in effect, negate the
transition period available to countries to evolve legislation

. appropriate to their contexts. This is further complicated by the
fact that without changes in US patent- laws, many patents are
based on bio-piracy. ~

Should India give an EMR to a corp~ration which has a
pharmaceutical patent or an"agri-chemical patent based on
indigenous knowledge systems of India? Should the system to
prevent bio-piracy, be there at all?

Suppose a corporation like w.R. Grace applies for an EMR for
neem-based pesticides in India-will India grant it? Suppose a
corporation asked for EMRs for hepatitis drugs derived from
Phyilanthus Niruri; is it in our interests to grant such EMRS?"

Unless we have a system in place which prevent~qhe granting
ofEMRs on the basis of patentsobtained through bio-piracy, EMRs
will basically become an instrument of destructio.n of our economy:

We have a legitimate method li~i:lerour international"legal
obligations to stop bio-piracy and protect' our indigenous
innovations, We nee~to evolve legislation to first protect our own
innovations, Foreign claims to innovation spould be"protected after
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our own systems have been put in place.
The.Convention on Biological Diversity.does allow us

mechanisms to frame laws to prevent bio-piracy~ In particular,
Article 8 OJ recognises that:
, "subject to its national legislation, respect,lpreserve and
maintain knowledge, innovations and practices of indigenous and
local communities embodying tniditional lifestyl~s relevant for-,
the conservation and sustainable use of biological divl::rsity and
promote their wider application with -theapproval anh in\'olvement,
of the holders of such knowledge, innovations-and practices and
encourage the equitable sharing of the benefits arising from the
utilisation ~f such knowledge, innovation and "practices. _
" It is in India's interest to implement our national bio".diversity
legislation before granting EMRs or changing the hndian Patent
Act. The determination and will to defend our national and public
interes"ts and protect our innovation should be stronger than the
determination and will to defend our national and Pl;lblic:interests
,and protect our innovation should be stronger than the

~ determination and will to defend US interests and prptect US bio-
piracy, This is a real test of our freedom and sovereignty:We need
to" take .stock of the scale and extent of our "bio-diversity based
economy which, in my assessment, accounts for twoithirds of our
productive economy, but is invisible because it is the economy of
people our centralised planning has rendered invisible. We need. .,
to show that the potential loss to India in the form of global markets
or domestic markets is due to bio-piracy by countries like"the US.
We need to go through this exercise to protect our~sovereignty
and ~ake our rightful claims with tra9ing partnerS_ Tp.e exercise
of the potential loss due to bio-piracy also needs to be done to
avoid unnecessary and illegitimate trade action by the us due to

. ,

the TRIPs dispute ruling. . I
I When the US was introducing IPRs in the Uruguay Round as a

new issue, the US had accused the Third World oflpiracy. The
estimates provided for royalties lost in agricultural chemicals are
$2(12millipns ';'d $2,545 millions for pharmaceuticals: However,
as the tearnat the Rural Advancement Foundation Ihternati'onal "
(RAFI), in Canada has shown, if the contribution of Thircl World
peasants and tribals is taken into account, the roles ~redramatically
re~ersed: the US owes $302 millions in royalties for,agriculture
and $5,il97millions for pharmaceuticals to Third World countries,
according to th~selatter estimates. In other words, i~ these two
biological industry sectors alone, the US owes $2.7biilions to the,
Third World. This debt will not be paid by the US unless we have
ou~ bio-diversity "legislation in place. India needs to ~i1kes'l:ockof
its bio-diversity based economy both for ecological~ economic
and political surviv"al. \

It is not the US submission, or the ruling of the WTO Dispute
Panel. which wilJ determine whether" we will act as a sovereign,
country. It is Parliament and the people in whose hands the"exercise
of our ~overeignty lies_ (By courtesy of The Hindu,'"Chennai-
600002). I
• Dr Vandana Shiva is a noted Environmentalist- and Dit"ector,

\ '
Research Foundation for Science, Technology anit Ecology.
New Delhi-IIOOI6. She is_a winner of the Right 'Livilihood
Award. (A-60-:Hauz Kha!d,!ew Delhi-llOOI6). I

I .o KURUKSHETRA 0 DECEMBER BI97 0



••••. A UtJl1,4fE5tJtJJ'ffl1

•

\

Keeping vigil against bio-p~racy:.lessons from
the turmeric patenfcase

, . ,

T.O. Nagpal
'.

India :\'recent ,,'ielor)' in the turmeric pawnl t;ase has enhanced theco."fiiJence of our scientific community
Gnd has helped in remm';ng apprehensions about preJ'enting bio.pir~cy,,/ilH'entimls hased on traditional

"'\, Indian k!,owledgf base hy developed "l!tions. The case lui.~de"U~nSlr~led that CS1R and other Indian
illstiwliolls have now acquired capabilities /0 fight the i:oniplex techno-legal issues oj'lntrllectual Pruperty
RiJ:lrts hoth dejf.'/uil'eiy and aggressiva.v to l1le~t.the ehallellgl's under the WTO. The turmeric case
underscores Ow l'itlil importall(;e of 4ocumeniatio1l of prior knowkdge. lThe ddory has aeiil-'ated CSIR to
tuke i"iliatil'e 10 etJl'er lOll medicinal plants and to .build a modern k,!o~tledge-ha:)'l'd infrastr~c~ure in the
(~Otlntrv. I. , ,

,~--'; here is an old adalle Ihat India is a rich Coulitrv where 1)001"\T\peop\e. live. lndi'a'-is rich because or" its biodiycrsity-the
!. 1 vas'! variety of flora and fauna. It is on record that die First
i ---J. \

fnternational workshop on mC.dicinal plants and their
characteristics was held in Himalayan region in India' as early as
1590 BC. wherein medicine specjalists from European countries,
China and-other South-East Asian countries gathered to'exchange.
their expertise. experiences and to. collect firsltumd informatJon
nn the medicinal plants growing in Himalayan region. Indians ilre
poor because' they' could not convert their knowledge of
biodiversity into wealth. The. position has I]ot changed much eyen
today when the nation is knocking at the door of 21st centuf)'. A
glaring exarilple for this.is the case of 'Tumlcric Patent'. Turmeric
powder is ,being used to heal WOU'1ds .since ce~turies in-India ~nd
in this region of the wt)rld but the inventors of this phenomenon.
did not bother to document this information. The Yaidyas who
gathered or generated this knowledge' kept it confined to their

. family members only and did ~not want to share it with any .on~
outside the closed circle. The .mode adopted to pass d~wn'the
information to their 'near 'kin. was simply by'"word of mouth and
teaching them orally_

China is the native land for tea which h'.ls been growing there
since centuries and people have been usi.ng it as a stimulant. They
.were conscious of the 'Intellectual Property Rights' and did not
allow the seeds to go. out of the country in any form, 'It was a
daring Briton who smuggled the seeds of tea plants out of the
country and tried'to grow them in the suitable climate in India ,jn'
the early 19th century, It is now a household name in .India.

The Indian challenge
The turmeric tale is rela!ed to the .Indian. way of handling

information. Taking advantage qfthis attitude of the Indians. two
Americans of Indi~n'.'origin Mr Suman K. Das and Mr Harihar P,
Cohlyofthe University of-Mississippi Medical Centre, Mississippi
filed.a patent on the use of turmeric powder for h~aling wounds
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wiih the US Pat('~land Trademark Office'(USPTO) vide US patent
No. 5401504. T,he patent was granted to these physicians on
28l\..brch, 199y'ihough th~y had 10 part with USS 15,Omffor
~.lbtaining the SaJllc:Agaili. necJ.usc of the lack of alertness' on the
part of Indians, it could not be taken nole of till 2 July. 1996. It .
\I.'aS Dr R. Saha. Director. Patent Facility Cell. Dept of Science &
Technology whd came across this information accidentally while
sca'l1ning on 11H~rnet.The information \\'as highlighted in one of
the le-ading ne\v$papers from Nc\\' Delhi, The very next day the
Director-General, Council of Scientific & Industrial Re:search
(CSIR) decided 10 challange the patent by Mr Das and}vlr C~hly.
The'petilion was tobe filed with the USPTO for re.-e-xamining the
specific US pate~t on the use oftunneric powder in healing wounds
011 the basis of s~ien,ific principles that patent can be obtained if it
satisfies the follb~ring important criteria of patentability:

. 1

I. It shouldfbc new and useful hovelty;
L. It should; involve an inventiVe step; an~
3. It should. have utility. capable of com~ercial applica~ion,

~The'cr1terioh of novelty is particularly st;~ng in the cas~ of
patents. No doiJbt, turmeric has utility as it heals wounds but it
could not be claimed to be ~on.obvious, As the ust"ofturmeric in
.the form of po:vder. paste and other forms is an age-old practice
in India. its prior art was wel1~documented in social, religious and
scientific liter~ture in different languag~s in the country. This
motivated CS1~ to plunge into action.

.CSIR hach6 collect the maxi'mum number of documents to ask
the USPTO to.re.examine the decision. CSIR took about three
months to colle.ct this information available' in English and other
Indian languages and got these translated into English to present

. them i'n the required scientific form. The USPTO does ,not accept
oral evidence in the case of iriformation from countries other than
US and accepts evidences in-on~ go. only, not in bits. CSIR could
pick up 32 rel~vant documents publish~d before_the date of filing
of the patent.: Among the important documents was a paper by
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Revamping the patenting system - 1
~~ith the turrneric'-patent victory infusing a.new'spiht into the

system, the Govqnment of India has constituted a high powered
,

(Continued on pag'e 47)

I
,The success on the turmeric front strongly sends signals that if

paten! case_s are fought on techno-legal grot.Jnds, t~en there is-
nothing to fe:arabout our traditional knowledge base being stolen.
For this, do.~umenta!ion has to be done properly and.1needs to be
put on CD ROM as the days for printed hard copy are over.

This achievement has further activated CSIR to take-,initative
to cover 160meClicinalpla~ts which include traditional ~ingredients
such as the tenninalias and the myrobalams and gooseb~rrie5 which _~,-,'
'go Into making of the famous elixirs such as Triphala (l;huran and '-'~
Chavanaprasha. In. addition to the' documentation a~d study of
literature, the efforts in the laboratory-will be to isolate the active~'
principles and com'pounds and to carefully'categorise t~eireffects
in modern clinical trials. This is a crucial part 0/ the eLrort to -
build a modem knowledge-based infrastructure in India. There
are labout 7,500 plant species ih India used' in one or the other
form for curing various types of ailn:tents both in humans and
animals. A very conservative estimate shows. that medicinal plant
trade in India is of around Rs. 5.5 billion per year, while~the world
trade in "these-items is of the value ofRs. 60 biliion. This calls for
agg~essive patenting by cr~ating new products in ordeA to survi~e
the highly competitive international market.

Far-reaching consequences
This appears to be the first case where the use bf tra~itional

knowledge base of a Third World country, patent~d in US has
been successfully challenged with the US Patent an~ T;ade Mark
Office, leading to complete cancellation of the patent.

• , I

It may be recalled that earlier efforts made by s~ve~al interested
groups to challenge the nee~ patent were not even entertained for
ad;"ission by the USPTO, The neem story is altoget~er different.
It needs to be rn~declear that neem has never, been pa~entf:d in US
as complete tree_including bark, leaf, extracts, etc. The patent on'
ne'em has been granted for the process developed to stabi lize the
active; ingredient 'azadarichtin' i"nvolving innovation ~nd novelty.
The patent has gone to Mis, W G Grace & Co., Washington. Indian
scientists are reported to be in possession of 140 paterits involving
th~ use 'of the same compound. "

1. A method of promoting healing of wound in a patent, which
consists essentially of administering a wound hea.ling agent
consisting of an effective amount of turmeric powder to
said 'patent. .

2. The method according to claim I, wherein said turmeric is
onilly administered to said patent; "

.3. The method according to claim I, wherein said turmeric is
.topically administered to said palcnt;

4. _The method according to claim I, wherein said turmeric is
both orally and topically administer,ed to said patent;

Gujral et ai, "The Effect of Indigenous Remedies on Wounds", 5, The method according La claim I.,wherein skid .;ound is a
published~n the Journal of Indian Medical Association (1953). surgical wound;, i,
The other important references were The Wealth of India (1950), ., 6, The method according to claim I, wherein said wound is a .

, Indian Materia Medica (1976), Economic and Medicinal Plant, . body ulcer.' , . , \.,
Research (1990), The Ayurvedic Pharmacopoeia of India (1986), I' According to Dr R.A, Mashelkar, Director-General, CSIR, the
The Selected Medicinal. Plants of India (1992), \'Haldi Can Heal', victory is 'only a small step for.ward', Still it is quite significant
Science Today (1986), Susruta Samhita (1980) and several o,thers., from the people's perspective. The, kind of emotional.response
The con,dition of the lrSPTO that the inforination complete in all- that CSIR received from school and college students from remoie
respects is to be submitted i!1 one go was taken care of. areas of Rajasthan to Assam, 'from Kashmir to Ka~yaiumari is
The USPTO re-examin"ed the case and~unequivocal1y rejected iridicative of the sense of pride that the verdict" has evoked

all the six claims oithis patent on 13 August, 1997 ruling finally throughout the country. I
that the invention is not patentable. It has been observed clearly
by the examiners that the earlier act of the USPTO in granting the
patentwas mainly because of lack of infonnation that the turmeric ~
was being used for wound healing since centuries in India and.
, emphasised that the fact th~t it had now cancelled the patent, shows
clearly that it acted in a fair and transparent manne~. The monetary -
gain frOIJlthis patent, of course, would have been restricted to US
consumers only as US patent does not apply to India, 'The real
gain for India in the withdrawal of the patent by the USPTO is
that it has demonst~ated that CSIR and other instit'ution~ have
acquired capabilities to fight the complex techno-legal issues of
Intellectual Property, both defensively and aggressively to meet
challenges under the World Trade Organization (WTO).

This contest was not at all a battle between the two countries
"\ or the scientific comIT!unities of the twbnations, but was base~, on
the scientific prjnciples and with academic interest only. The Pg1ent
was contested to enhance !he confidence of the Indian scientific
community and help in removing the unfoundedfears in the minds

'of the people of helplessness in preventing bio-piracy and
appropriation of inventions based on traditio~alIndian knowledge
base by developed nations and other.international organizations.
The rejeCtion of this patent by the USPTO has not only proved
that such cases could be successfully fought as these should be.
based on well-argued and ,well-supported techno-legal grounds
and not -just on emotion'al basis. The document_ary evid~nce-'
submitted by CSIR was acceptable to the USPTO even tor the
admission of its case for re-examination and this entailed
painstaking research and careful se1ection of documents from the
.#enormous amount of literature on the subject ,available in var_ious
Indian languages which had a bearing on all the claims in the
patent,

All the six claims have been rejected by the USPTO under 35
'usc 102(b) and 35 USC 103(a) of the USPatent Statute:
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Cultivation of aromatic plants:, a viable
alternative for incomeg,eneration

AS,hok K. Pandey and A.K. Bisar,a

Essential oi~s are used in the manplac/ure of perfumes, soaps, cosmetics; phamaceuticals, ice cream, non-
alcoholic beverag(fs, toothpastes, etc. They have therapeutic and antisltPtic properties and are valuable
frum- the medicinai point of view. The world trade in essential oils is more than one billion dollars with
• India producing a substantial quantity. Naturalforests account/or the link's share of essential oils produced -
in tIle country and only a small quantity is produced from .cultivated plants. ~

At present, citronella grassjs.cultivated in Assam, West Bengal,
Uttar Pradesh, Karnataka, Tamil Nadu, Madhya Pradesh, Kerala
and Goa, Approximately 500-500 tonnes of oil is produced
annually'in the country.

,

" ,iIi perfumery and: c()smetic industries. The oil. is obtai!ted from
the steam distilla~ion of the leaves of Cymbopogon winterianus
Jowitt"designated in trade as Java citronella and Cymbopogon
nardus R~ndle~ designated in trade as-~eylon citronella.,
. Java eitronella'is much superior to Ceylon citronella; Because

of its superior perfumery value, most of the production of citronella
oil in the world consists of Java type and only a limited amount of
Ceylon citronella' is produced in Sri Lanka. At present, the world
production of Java citronella is approximately' 5,000 tonnes, It is
produced mainly -in China, Indonesia, Taiwan, Guatemala and
India.

. Cultivation: "Citronella is propagated vegetativeiy by splitting
the clufT!.ps.The c;:lumpis 'divided into.a number of slips containing
1-3 tillers. Before planting, fibrous roots and leaves should be
trimmed-and slips_are planted at a distance of 60-30 cm at a depth
'of 10 cm in rows which are 60 cm apart. 'Before planting, the field
should be ploughed thoroughly. The ideal time for planting in
tropical -an,?as is the onse~ of monsoon. The planting distance
depends upon the fertility of:soil and climate,

As citronella is generally pla~ted during rai_nyseason, iffaces
serious competition from"weed growth in the initial stages. Weeds
put more and faJstergrowth' and ar~ more competitive under high
fertility, which is necessary to obtain higher yields in this crop.
Weeds can be controlled by application of 2, 4-D, diuron and
'. ~ - -SJrnaZlne.. , ,
Harvesting and processing: First harvest of citronella is taken,

after 34 month~ to induce tillering ..Subsequent harvests a.retaken
every 3-4 months during the first year and after 4-5 months in'
subsequent years. It does not require repeated planting. However,
'it is advisable \0 pull up the cropaftet3-4 years and plant the field
- with rotational'crop._ Harvesting is done by sickles and the leaves

.Citronella oil.is one of the most important _essential oils-used. are harvested 1S' cm .above "the ground level. After cutting, the

Citronella oil •

IMI an has for ever sought the use of flowers and fragrances
for a variety of purposes. Higher plants have provided
the basic raw materials for such fragrances and flowers.

Essential oils are the volatile odoriferous'substances ~idely found
in plants. Their main constituents ar.eorganic. substances. The oiL
contenCranges from trace to two per cent or even more in some
plants. Essential oils are used in various ways, depending uPon
their specific odour and high volatility. They are extensively use.d
in manufacture of perfulnes, soaps and other toilet preparations.
.Many tind use as essences for ice creams, Iiquorand non-alcohqlic
beverages, toothpastes and tobacco, etc. Thes~ have therapeutic
and antiseptic properties and an~valuable from the medicinal point
of view. Thus keeping in view its use, utility and importance., they
.fin-d use in peffu~es, soap and cosmetics, pharmaceuticals,
confectionery and agarhathi industries, etc. A substantial quantity.
of essential oil is produced in India, much of it from natural forests
and a small quantity from cultivated plants.

Today, essential oils from more than 100 different species of
higher plants are used all over the world as raw material in
perfumery,- cosmetics and flavour industries. More than 50,000
tonnes of essential -oils, in addition to oleoresins as well as
turpentine oil are ~sed as raw material for fragrances and flavours

...all over th~ world. The world trade in essential oil"alone. is more
. t~an one bilfion dollars. The important essential oil.produced in
India areJemon grass oil;palmarosa oil, citronella oil. Khus oil,
sandalwood oil, lavender oil, etc. With increase in demand for.
essential oils, efforts are being tpade to ci.iltivate important aromatic
,pl';lnts keeping in view thc;~r.best utility as '3 source -of essential ..
oil.

Being cash crops, the cultivation of Cymbopogon and Vetiver
species has played a vital role in .the uplift.of the socia-economic
status of the growers. The cultivation and piocessing ofth~se crops..
are quite different from the traditional crops. HydrC?distillation and.
steam distillation is the most common process for obtaining the
essential oils from plants.
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Khus. oil (Vetiver)
Vetiver (Vet.iveria zizaJlioides Linn.) (Nash, Khus) is a densely

tuffed perennial grass 0.9 to I.S m high. It is foJnd in India
throughout the plains and lower hills, up to an altitudF of 1200 m. ----'I
]t is particularly abundant on the banks of rivers and id rich m~rshy •
soils. It is found wild in Uttar Pradesh. Punjabl Rajasthan,
(Bharatpur and Ajmer). It is also found in Assam. B'ihar, Orissa,
Andhra Pradesh and Madhya Pradesh in semi-wild state. 'It is
cultivated in some _parts of Kerala and Tamil Nadu.

Vetiver has been known as an article of commerc~ in India for
thousands of years and it has been used inAyurveda as an ingredient
of medicine for more than 1000 years. The oil has been distilled
in Indiaat least for 500 years and roots have been used for scenting
and cooling curtains during summer months at least fori 100) years.
The roots of this perennial grass yield an essential oil on steam
distillation which is very pleasant in odour and is referred to as
vetiver oil Or Khus oil. Khus oil is 4sed in perfumed, cm,metics
and soaps ..It is also used for flavouring beverages. The present 1
annual world production is approximately 250:-2:80 tonnes.
Indonesia and Haiti produce 75 per cent of the total world '''port.-
At present, vetiveris exploited both .from wild. and cultivated
sources, but vetiver.population under natural growth i~dwindling

I .
PalmarQsa oil is obtained by steam distillation of the flowering

:tops. Distiilation is carried out in directly fired field stills or a still
operated by' boiler. The harvested mat~rial is spredd oU:tin shade
for a day prior to distillation to reduce moisture. Chopping of grass
into 3-4 pieces before charging in still will allow J.roper packing
of plant materi.al and saving of-fuel. After distillatjon. oil should
be made free- of moisture. The moisture-free oil IS filtered and

I
stored in aluminum or galvanized steelcontainers.1

The yield oroi] is 0.5 ~er cent to U.6'per cent d~pending upon
t,hegrowth and climate. About 60 kg p'~rhectare ~foil is obtained
during the first year and 80-kg per ha oil during subsequ~i1t years.
However, under good management conditions, yielb up to 200 kg
per hectare can be obtained. Currently, this oil is 'jbeing sold at
Rs. 450 pe'r kg. I

Uses: Palmarosa ~il is used as a base for perfumes and in
cosmetics, particul~rly in soap Industries where its hrent tenacity
'i~ highly valued.ltis also used fOf flavouring tobacc.<?lt forms an
ingT~di~nt ~f mo~q.uito-r~pelle~t ointments. Itl has. several
applicatIOns 10 medlclOe.lt IS the best natural sourceofhtgh grade
geraniol. j .

I .,.. I ( ,Pa marosa 01 contams geraniOl (65-85%). geranyl acetate 6-
12%): citral (4-12%). citronellol (6.4%). linalool (2-f%) as major
constituents. . >'

Harvesting and processing: Palmaro<:;, is 'hkrve~;ted in full
"bloom stage, ie 7-10 days atier start of flowering. The first harvest
is taken in October-Novembe-r and subsequent ~arvests can be
'obtained at 4-5 months interval depending upon rainfall and
fertility of the soiL ]n the first vear,"2-3 harvests a~e obtained and
3-4 during subsequent years. -[he crop should be h~rve;ted 10-15
cm above the ground level.

.Rosh~ grass (Cynzhop!(gon martini, Var. Motia) is a tall
perennial aromatic grass about 3 m high occurring wild in drier
tracts of Khandwa. Betul and Indore divisions of Madhya Pradesh.
In Madhya Pradesh, this grass is also being cultivated in Bhopal.
Khurrai (Sagar district), and Mandla. The oil is obtained from
inflorescence ~hile small quantities of oil can also_be obtai,ned
from leaves and stem. The total .annual world production of
Palmarosa oil is approximately 60-70tonnes.- India is the main
producer followed' by Brazil, Guatemala and Indonesia.

Cl;litivation: Paimarosa grows well in well-drained in~dium
loam and light sandy loam soils. Heavy clay and waterlogged soils
are not suitable. It is a hardy plant and can be cultivated in degraded
and-poor soils, eroded land as well as marginal and submarginal
soils.

~Palmarosa is_propagated through seeds. Seeds are mixed with
sand and sown in rows at a distance of 15 crn in seed beds In
April-May. Beds are covered with a thin layer of sand and farmyard
manure. It is kept moist by frequent water sprinkling. Two and a
half kg seeds are required for one hectare of land. Seedlings are
ready for transplanting after fau.r weeks. They are transplanted in
field in the mon.~hof June-July, soon after the onset of monsoon.
About 15 cm tall seedlings are planted at a distance of 60 cm in
rows which are 60 cm apart. However, spacing depends upon the
agro-climatic conditions and soil fertility. .

Control of weeds during the initial period of 4-6 months is
very important for getting good growth of seedlings. Two hand
weeding's are tequired during ,the period of 4-6 months .after'
planting. Effecti ve weed control is needed for the first year of
growth and no weed contr~1 measures are required in subsequent
years.

grass is exposed to sun for 12-24 hours to remove the excess
moisture.

Palmarosa. oil is obtained from Rosha grass (CymbopoR011
martini) which occurs in Madhya Pradesh. Bihar. Rajasthan. Uttar
Pr'adesh. Maharashtra, Gujarat. A~dhra Pr~desh-and sOIne other
parts of South India. Two important varieties of grass are found. a.
sporadiC variety' bearing the name 'Motia' which gives better
quality of oil with higher geraniol content (75-95'ijo) and a
gregarious variety 'Sofia' with lower geraniol content (Less than
70%).

Citronella oil is obtained by steam distillation of the leaves.
Distillation of oil,usually carried out in directly fired stills or stills
which are operated with steam boiler is generally completed within

. 4-5 hours. After distillat~on, the excess moisture is removed, oil is
tiltered and stored in aluminum or galva.nized steel cans. The
average recovery of the oil is 1.0 per cent. The yield is
approximately 100 kg/ha during the first year and 150 kg/ha in
the subsequent years. The oil is being sold for Rs. 300 per kg.

The main constituents of Java citronella oil are citronellol (13.4-
. 15.7%). geraniol (14.3-24.3%) andcitronellal (12.0:46.8%).

Palmarosa oil
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fast and forest areas are under constant pressure of change due to
agricultural and inQustri_aldevelopment.

Cultivation: Vetiver is a hardy plant that can grow. under a
wide range of soil, clima~ic and geographic c~onditions. It grows
wild under fairly hot"as well as damp environments,and can be
cul,tivated in sandy loam, swamp. waterlogged area~ or even. in

~,7 alkaline soils. This is due to the p'lant's genetic architecture as it
possesses fibrou~. spongy and branching roots with long and
. narrow leaves;

Vetiver is propagated vegetatively by root <;livision.Culms are
dig out and larger roots are cut off. The culms are divided into
slips ,with 2-3 tillers. PlanJing is done during'rainy seasori.~whcn
the establishment of the plant is easy. However, it may.be planted

. at the time'of harvesting during January and February if irrigation
facilities are available. These are planted at a distance of 60 cm
from plant to plant and in rows 60 em "part. If the planting is done
during the rain'-freeperiod of winter, the field should be irrigated
im'mediat~l)' after planting. Vetiver isa weed-s-motherlng crop.

\'Once iris established, it does not need weeding as,it smothers p.1I
the weeds.

Harvesting and processing: Mature roots are harvested 15-
18 months after planting. The usual practice is to dig out the roots
by hand forks. Soil is shaken off and the root is cut close to the
stem. The roots are made free of soil and dried in shade. Although
fresh roots can also be.distilled but dry roots yield better quality
of oil. Dry roots arec-hoppe.dinto pieces and mashed and immersed
in water before packing in stills. Yetiver'oil has two fractions: one
fraction is lighte'rand it floats in water and the other is' heavier
and sinks to the bottom of the separator. The total period is about
12-13 hours for completedistil1ationof roots. .

The yield of 9il depends upon the variety;method of cultivation
and maturity of the roots. It varies-widely from 0:4- f per cent. An
average of 12-]5 kg oil per ha may be obtained from cultivated

_roots}n Non-hem India. Bharatpur is-the biggest centre for Khus.
oil and Cochin in South India. The current market rate of vctiver
oil ranges from Rs. 3,3~O-7.250per kg depending upon (he variety
and quality.

Kurukshetra January 1998

Uses: Vetiver oil is a thick viscous and scented liquid. It is
used as a fixative for highly volatile odours and blending of various
perfume~ in perfun:tery.It ,is also used for isolation of vetiverol ..,-
and ve'tiveryl acetate which are used in high grade perfumes and
cosmetics. It is also used for flavouring tobacco;pan masala a.od
cold drink~in India.

The main constituents of KhLisoil are Khusim.ol (13.4'27.9%),
Vetiselinenol (10.3119.5%), beta-endestnol (4.5-5%), alfa vetivone
(1.5-2.5%), beta'vetivone (1.5-1.8%) and vetiverol (6.1-7%) .

I

Sources of information
Since t~eimpottance of and awarc':less about aromatic plants

has been incTca-;ing..fverthe past couple of years, it is essential to
know the sources of seedJpl~nting stock,. technology. packages,
which could be utilized for cultivation, processing and marketing
bf these. plants. I •

The Central Institute of Medicinal &Aromatic Plants (CIMAP),.
Lucknow is.servirlg as a nodal agency for technic;Il services for
cult~vation and di~tillati6n/extraction; transfer of process; know-
how developed; analysis: marketing; survey of land for cultiVation
and preparation of feasibility reports. Details can be had from the
Director, Central Institute of Medicinal & Aromatic Plants, P.O.
CIMAP, Luckno1w-226015, Uttar Pradesh (Phone: 387570,
387550, 387530, ;387520, 387543: Fax: 0512-385554). ,

The other org~nizations.as~oci~~~dwith aromatic "plantsare:
(1). Indian Council of Forestry Research & Education, P.O. New
Forest, Dehradud-248006 (UP), (2) The Department of Forest
Products, Dr Y.S; Parmar University of Horticulture & Forestry,
Nauni-Solan= 173230 (HP); (3) Regional Research L~boratory,

,

Jammu-Tawi. 18110111(J&K): (4) Perfume and Flavour Association
of India, 23, Court Chambers, 35, New Marine Lines, Mumbai-
400020. (Maharaihtra); (5) Essential Oil Association ofindia, 30 I,
3832/24, Ansari Road, Darya Ganj, New DOIhi-.IIO002. ' 0

I.

• Theauthors are with the CelltreJar Forestry Research &. Human
Resource Developnient, Nagpur Road, ChhindH:ara-48000J

I. .
(Madhya Pradesh). .,

, Homage to Gandhi ,, ,

Kurukshetra is dedicating its .January 1998 issue to the. sacred memory of
Mahatma Gandhi on the occasion of the 50th anniversary of the martyrdom
of the Father of the Nation. It will contain a rich fare ofiarticles on Gandhian
thought by eminent writers. The issue is priced Rs. 5~

.
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Mythology and medicinal plants
,.

Nageswar Sharma
i
I

A number of plants aiuJ plant products which are used by Indian haus~holds have great signlfu:ance til.th~
- health and well-being of the saciety as a whale. Our farefathers had great therapeutic sense while prescribink
time-.tested remedies for a number of diseases.' Notwithstanding OUT rich heritage and knowledge on the
use of plant drugs since time immemarial, little attention had bee" paid til. harnessing the simple and
inexpensive remedies to modern requirements. It is heartening to nole that during th~ last couple of decade~~
rapid strides have been-made to...rediscover the virtues of these ancient drugs as thi! most harmoniou1
remedies for a hast of ailments ihat are beyand the pale af understanding af modern ';edicine. . '1

.The juice of fresh leaves, and ihe flower tops and the slender
roots are used as an antidote in snake-poisoning. 1

.i~to the ear is laid to be a first rate re~edy for earach'e. Ten grams
-ofexpressed leaf juice ta~en every morning is said tolcure chr~nic
fever, haemorrhage, dysentery and dyspepsia.

; Mixed with a little ginger, l~afjuice is given lor colic in children.
Freshjuice is said to check vomiting and destroy intesbnal worms.
With honey, ginger and onion J1.!ice,it fonns a goodlexpector~nt
remedy useful in cough and bronchitis. ,

1 Tulsi is said to be useful in a11chlostoma as it contains thymol.
" " .

Dcimu:m gratissimum called the shrubby ba~iI, probaply a native
of Ceylon is useful in curing rheumatic disorders and skin diseas~s. ~

. ~cimum canum, the rosa~ Tulasi and Ocinmm lalbum. are .
effective in curing ringworm.

I .. .
the sweet basil or Ocimum basilicum, a native ofPersin has a

cure for internal piles and nephritis. A 12 per cent d~coction of .•
the plant is used as irrigation in nasal miosis .whicH act" as a
parasiticide and antiseptic so that the larvae which cause the disease
are tendered inactive and expelled. It cures asthma in combination

I,

:A powder made out ~fthe seeds of DCimurn, poppy" capsules,
Tribulus terristris, cabbage seeds and Curculigo orcizioides with
su~garis used in semi,nal debility. - f l : ...

iThe seeds rubbed in cow's milk is given for vomiti'ng and
,diarrhoea in "children,

!he;e. are ~ number of species of this genus Ocin~m pilosum .~
(green basil) which is found throughout India. It is.a remedy for .•
go~orrhoea, sperynatorrohaea a_l}dkidney diseases ...

I

the .leaves of Ocirnum longifoliurn found only in :Assam and
some parts of South India are made into a tea and used in the
treatm1entof diseases of the kidneys and bladder and o~her urinary
organs. . .

-,

,.

• ,,
;The root is decoction is used in febrile affections.

IT'r he small herb that is found invariably in a Hi.ndu house
both In the foreyard and the backyard. the Tulasr (Holy
basil), botanically called Ocimum sanctum has a legend

dating back to the advent of Lord Krishna. The present-day
Vrindavan was onc'e a thicket of this holy plant w.hich even to this
daypIays a vital role in the life of an average devout Hindu. It is
mandatory for every family to grow a 'tulasi van' within the
precincts of the -house and one or two plants esp~ially "to be
available for'daily worship.

The daily routine of a dev.out Hindu consists of watering ,the
plant in the morning with devotion and to gulp Tulasi theertham
(Water flowing over the leaves of Tulsi). A simple Hindu woman
spends considerable- time around this plant doing worship and
lighting lamps. The tender twigs and leaves of this plant form the
puja ma:terial on all occassions mostly substituting for flowers.
Beads made from the steIT! of this plant often adorn the pious
Bhaktas. Let us see why?

ThIsi: various uses
The Materia Medica lists. the various uses of Tulasi as follows:

The holy basil is the most sacred plant of the Hindus. being
dedicated to Lord Vishnu. It drives away mosquitoes. Medically,
the plant is useful in a variety of diseases.

An infusion of the leaveS is given-in malaria and as a stomachic
in gastric diseases of children and hepatic affecti9~s. The leaf jui~e
is used as an adjunct to metallic preparations which are rubbed
with it into a thin paste and then licked up.

Mixed with lime juice, the leaves are used for ringwonn as a
paste. The dried plant in decoction is a domestic remedy for cough,
catarrh, bronchitis and diarrhoea. A compound decoction of its
leaves, the roots of Solamum jacquibi and of Clerodendron
,siphonanthus, Ugulancha" and ginger in equal. parts is
recommended by Chakradatta in cough anc~affections of chest..

A decoctic;m .of the leaves with a little cardamom powder and
salep powder makes a nourishing and sphrodisiac drink. The dried
leaves are used as snuff in miosis and ozaena. The leaf juice poured
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Ayurveda: .It is a well-known fa.c::tthat Indians since time
imme~orial have been depending dn herbal medicine, which e~en
to date is valued the world over as the panacea for a host of chronic
ailments defying. solution by the mighty medk<il men of the modern
era, Now, let us see what the many westerners who had occasion
to witness or e~perience the magic of the n'ative cures. of India
h"ews~: '~ '

The Indian Medica/Gazette of November i924, in vogue,
during the height of British power in India stated, "It's (Ayurveda)
and not Western medicine is"the medkine of the (Indian) people."

Development of ancient Indian Materia Medica

The core oflridian or rather the oriental psyche is the complex
cu~tural and religious beliefs contributing as 'a whole to a
sustainable and harmonious living; as' against the so-called
scientific attitude that balkanises social and spiritual life altogether,
. landing the modern man in an ~byss of nothingness, thu.s red1:lcing
him to .a state of slavery to,..chemicals and drugs which he
formulated himself.

health and well-being of the society as a whole. For example,
turmeric, ginger and bel (Aegle marmilos) occupy a pivotal place
in Hindu rituals'. N.o wonder, our forefathers had valid medical!
therapeutic.sense while prescribing such unquestionable adherence
of these time-te~ted cus:toms. .

Despite our rich heritage and knowledge on the use of plant
drugs, little atten/ion has been paid to harnessing the simple
inexpensi\'e remedies to modern requirements, India. is endowed
with a'wealth of medicinal plants which have bee~.'instrumental
i_n.the development, of ancient Indian medi~ine. The Charak
Samhita which dates back to 1000 Be recorded the use of over
340 drugs of phytochemical origin.

The curative properties of 'herbs are due to the presence of
complex chemica! substances of varied composition in one or more
parts of these plants. Such subst.3nces of medical and curative v.alue
fail ~nder the pres~nt-day chemical compounds such as alkaloids,
glycosides, corticosteroids, essential oils, etc o'fwhich the alkaloids
form-the largest group: morphene and codein from the poppy plant,
. strychnine and brucine from Nux vomica, quinine from Cinchona,
cocaine from ~oc~, ~phedrine from Ephedra. to name a few.

Science vs cu~tom: While the Indian Pharmacopoeia (1966)
'rec~gnises 85 drug plants. the ing~edients of which_are used in,a
variety of pharmaceutical preparations; the Indian Materia M,edica
mentions 1,053 species of plants as sources of drugs. During the
last couple of decades, great strides have been tnfil,l/.eto rediscover
the virtues ofthes~ ancient drugs as the most harmonious remedies
for a host of ailments that are beyond the pale of understatlding of
modern medicin~ and surgery. With numerous synthetic drugs
invading the arerla of medical treatment, the helpless pat~ents.get
vexed with the after-effects and side-effects of these medicines. at
times. bordering: on lethality. The '.esult is the. slow but steady
return to pure dr¥8 therapy practised by the Ayurvedic and other
systems of Indian medicine. . ' ..

The gooseberry

The sacred lotus
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The fresh fruit of Emblica is. used for inflammations of lung
and eyes, as a collyrium. The j~ice of fruits given with honey is a
vennifuge. The fruits are made into pickle to stimulate appetite
throughout India. A paste of the fruit along with Nelumbium
sp~ciosum (L~tus) and saffron plus rose water i~ ,useful as' an
application over the pubic' regions in irritability of the bladder, in
retention of urine and to the forehead in oephalgia.

An infusion of the seeds is given as--afebrifug~ and in diabetes,
It is also used as a collyrium and applied to the' eye for
intlamma~ions of the conjunctiviti!:!' and other eye complai'nts.

An extract of the fruit with honey and 'pipli' .added is given to~
stop hiccups and in painful respiratiQn. " '

The dried. fruit immersed in water.in a new earthen'vessel a
whole night yi.elds a decoction which.is used as a collyrium in
opthalmia. The dried fruit with iron is a valuable remedy for
anaemia, jaundice !Ind dispepesia.

A sherbet prepared from the fresh fruit with honey is a favourite
cooling'drink which is said tQ•.have di~retic e'ffect. The juice of
the bar~ combined with tur~eric.'is a remedy for gonorrhoea. .

The root-bark rubbed with honey is used in aphtous stomatitis.'
A mixture of the fruit juice and sugar re.1ievesburning in the vagina.
The se~d, burnt and mj)eed in oil is a useful application for scabies.
The milky juice of the leav,es is a good application for offensive'
sores. A fix obtained from the berries strengthens and promotes
growth of hair. The essential oil distilled from the leaves is largely
. employed in perfumery. The berries made into a confection in
sugar is a pleasant purgative and is useful in habitual constipation."

Likewise:" a number of other plants and plant products which
are used by Hindu households have particular significance to the

Lotus, botanically, called Nymphaea found in fresh water ponds
all over. the:--country is a demulcent, diur~tic and nutrieht. The
flowers are said to be alleviative of cough, bile, vomiting, giddiness
and burning of .skin,. as well as head apoplexy and inflammation
df 'brain. A decoction of the flowers is given as a cure for
palpitation. The filaments o(lotus and Nelumbium speciosum,
another v-ariety of lotus are a cure for bleeding piles and
menorrhagia ..

with lily, ciril"!arnon,...cardomom, cyperus rotundus, phyllanthus
Iliruri, dried ginger and camphor.

Another species of plant closely associated with the spiritual
and daily life of the peopk is the India~ gooseberry (Emblica
ojficitia/is):This plant grows luxuriously in the Deccan and coastal
:-regions and the tree is a sine qua non for any spiritual assembly. A
chutney or .pickle 'made of its berries is religiously eaten as an'
appetiser'before a meal. What is the basis for thi~ sanctified
custom? Its medicinal properties vouchsafe for such a custom being
honoured voluntarily through the ages:



,The British Medic"l Journal in"its September 15 issue of 1924'
wrote thus:

Conclusion

,
'The nati ve practitioners perform a useful service in the villages

more especially is the medical side of practice."

"I would rather trust ancient Hindu practice than the allopathic
practice of what we want to learn in this enlightened age: If the
physicians of the present day would drop 'from the Pharmacopoeia
all the modern drugs and chemicals, and treat their patients
according to the method of Charaka, there would be less work for
the undertakers of a few chronic invalids in the world", said Dr.

" ,
Gen. E. Clarke, M.D. of Philadelphia in another,contexi.

!
d~ubt whatever their ances~ors knew ages ago manithings which
are now.a-dQ}'s beirrg brought forward as new discoveries. Those
t;ained in the Western system should learn to unravel the mysteries
of the indigenous system "of medicine and unearth its hidden
treasures". . 'l '.

, People's. medic~ne '!

:,It will be evident from the above that ther:e is"a,dose nexus
b~tw.een the ancient w.isdom of India reflect}d in the time-test~
customs and rituals involving the u~e of a vin-iety of~Jants in the
day-to-day life of the common people and the medical sciences,
Thus the medicinal plants have been a part and parcbl of the life
of an average Indian, while' these continue to be thtl concern of

Insofar as its popularity among theTich, Sir Patrick Hehir wrote the specialist elsewhere in the world". "'.
once in the Times Educational Supplement that "Some of the ::' " " "" , I •

leaders of pure Ayurvedic practice make considerable fortunes "I ~n fact, the cheap~ess as wel~ as effi~~cy of I~di~n drug~ ~as
out ~ftheir calling and when consult.ed in up;co~ntry cases from' bee!~ rep~atedly admitted .by emment ~.ntlsh med~callaut~lO~tle~..
the. large towns, charge heavy fees:' He was generous enough to For mstanc~, Col. G.T. Blrd:,~d, ..wntl~g on I.ndlan Idrug.sIn hiS .

say that li~ading Ayurvedic physicians in urban areas commanded book Practtca~ Bazaar Medlcmes. say.s there IS no q.uest.lOnthat .-
princely fee in attending princes, noblemen and rich people in baz~r me~icines are m1.!c~c~eaper: Qistrict .B.oard I?is~:nsaries
cases where allopathy fail d. . can give a vast amount of medical relief at very little cost. If bazaar

e .•~ m~dicines are intelligently and largely used. Ev;en in such
Any number of such opinions eulogizing, the Indian herbal epidemics as Influenza, Plague, Cho~era arid relapking Fever.

medicine may be quoted from famous European and American bazaar drugs can give much relief. At the big Medical Schools
doctors which s'hould cC?nvince even the ha~dened skeptic about attached to our hospitals. in the'course -of Materia Me~ica. Indian_
the efficacy of the indigenous form of treatment based 'on plants .and drugs receive attention," but in the w¥rdd of the big
preparations made from Indian plants and drugs. hospitals, bazaar medicines are never prescribed, so that the men

learve t~e medical schools with little practical kn~wledge of
prescnbmg them. If a man has a good knowledge of these he can .
treat many minor maladies and relieve at a very little bost".

This can be summed up in the arguments put forth by the late
Sir Charles Pardey Lukis while speaking in the Imperial Legislative
Council "inMarch 1916. '

"I resent strongly thespiri! of the trade unionism which leads
many modem doctors to stigmatise all "Vaids" and ~'Hakims" as
quacks and charlatans. I shall always be proud of the fact that I .
was privileged to have the friendship of two such trained men ...
~nd/Mahamahopadyaya Bijoya Ratna Sen of Calcutta."

Speaking on a different occasion what he said is more worthy
in the present context. \

"We, the allopaths are just emerging from the slough of:
empiricism. Personally I would frankly say that if I were ill, i
would prefer to be treated by a good Vaid ora Hakim than by a
bad. doctor. I am not alone in my opinion as regards tt.~ ~at'ue of
the indigenous system. of medicine. I do so in the good company
amongst whom I may mention- my friend and former colleague
Sir Havelock Charles, Colonel king of Madras and Dr. Turner of
Bombay."

He further elaborated on the virtue "afthis system by stating in
The British Medical journal of October] 918 that "the longer r
live in India the more intimate my. connection-with Indians, th~
greater will be ~y appreciation of the'wisdom of the ancients.' and
the more I will learn that the westerners. hav~ still to learn m"uch
from the East. Many a/the empirical methods of treatment "adopted
by the Va!ds and Hakims are a/the greatest value and there is no

44

It must be remembered that a great many maladies of everyday
life' for which people come as out-patients to dispensaries are of
mi~or nature, such as cough. cold, indigestion, ulcer,: sore eyes,
sore throat and worms. Indian remedies based on herb6t medicine

. have a sufficiently practical ~nd wide enough range t~cure most
a/these minor mala,dies. To(lay. the-Indian practitionbrs are too
much ~nc1in,edto run after.tt"te latest drug ?r.the nevJest poison

,cleverly advertised by multinational compani~s! I
I:t is imperative on the part of the medical men of India to use.

their discretion in employing simple and efficacious locdl remedies
" , "

in p'lace' of costly foreign medicines to effect econom'ies for the
,

low.:..incomegroups in terms of time, trouble and~anxiety. It is a
" . I

well-known fact that pure and fresh herbal formulae are generally
more powerful in their efficacy than those which have undergone
varibus laboratory processes for their preparation and preservation.

I " ,

Moreover, the extraction of alkaloids by the use of alcohol etc is
said to destroy the actual an,d intrinsic therapeutic properties of
such drugs. I' ' 0

• Th~ author is Secretary General, The Panacea, a voluntary
agency dedicated to the -cause of sustainable developme;u
t~rough people''s participation (HIG/Il/124, Saranganagar,
Visakhapatnam, 530043, Andhra "Pradesh). j. . '
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Industrial products froim neem,
Bijender Singh and Pawan Kumar

Neem, a vers~iile.t~ee s'acred to the people of India, is poised to break new ground in vie~ a/its exceptionally
high medicinal properties. A priceless gift of nature, it may eventually beneli-t every person on,earth. Probably,
no other tree yields as many strange and varied products or has as many exploitable by-products. The
h!onder tree may usher in a new era in pest control, provide millions witht inexpensive medicines, cut down
the rate oj population growth, and perhaps even reduce erosion, deforestation and the excessive temprature
of an overheated globe. ' - .

,

(

rnhe people of India have long revered the neern treeT (Azadirac~ta indica). For ce!Jturies, millions have cleaned
their teeth with neern twigs, smeared skin disorders with

neem-Ieafjuice. taken neern tea as a tonic, and placed neem leaves
in their beds. books, grain bins, cupboard andclothes to keep away
troublesome bugs. The tree has relieved so many different pains,
fevers, infections and other complaints that it has been called "the
village pharmacy". . .

. Neem seems to be one of the most promising of all plants and
may eventually benefit every person on the planet. Probably, no
other tree yields as niany.strange and varied productS of'has as
many exploitable by-products. Indeed, as forseen by some

(

scientists, this plant may usher ina new era in-pest control, provide
millions with inexpensive medicines, cl;Itdown the rate of human
population growth, and perhaps even reduc~ erosion, deforestation
and the excessive temperature of an overheated globe.

Beyond. all the possible pesticides and pharmaceuticals, neem
provides many useful,and valuable commonplace materials. For
instance. oil extracted from the seeds goes into soaps, waxes, and
lubricants, as well as into fuels for lighting and heating. The solid
residue left after the oil.is removed from the kernels is employed
as a fertilizer and soil amendment. In addition, wood from the
tree 1s valued for construction, cabinetry and fuel. The bark is
.tapped for gum and extracted for tannin and dental care products.
The leaves are someti~es used for emergency livestock feed. And
the profuce flowers are a prized s{)urce of honey.

Neem oil
Of all these products, the ~il is perhaps the most c'ommercially

important. In composition. it is much like other vegetable oils,
composed primarily of triglycerides of olcic( 41 %), stearic (20%),
linoleic (1%) and palmitic (18%) acids.

To obtain ncem oil, the seeds are first broken open and the
.kernels separated. The kernels are then presse'd in industrial
expellers or in hand or bullock-operated wo.oden presses (ghi:mis).
The oil yield is sometimes as high as 50 per cent of the weight of.
the ~erneL

This.'cold-pressed oil' is mainly used in lamps, soaps, and other. , .
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non-edible products. It is generally dark, bitter, and smelly. Unlike
most vegetable oils, it contains s~lphur compounds, whose pungent
odour is.reminiscent of garlic. ' .. .,

A large industrY itt India extracts the oil re.maining in the seed
cake u.sing hexane'. This solvent-extracted oil is not as high quality
as the cold-press~d oil., but it also goes into certain soaps and
consumer products.,
','Purifying neem oil is an elaborate and costly process at present.,

/ In one method, the smelly sulphur compounds are distilled off,
which frees the oi'l'frorn both odour and susceptibility to rancidity
(because it also removes the free fatty acids). This process has

.' .1
long been used industrially.

, As an altema~ive to pressing out the oil, the kernels can be
extracted first with alcohol and then with hexane. Alcohol removes
the-bitter and .odoriferous cOJ.11pounds;hexane recovers the oil..
This stepwise extraction upgrades both meal and oiL On the other
hand, it requires tostly solvents and complex facilities. So far, at
least, little oil has been produced this way. '

The Indianstenario
Neem trees occurring throughout India represent a large,

, '

although very scattered, resource. Already, neern oil is a common
commodity tradM freely in the markets, but much more could be
produced. Jt has:been estimated that Jndia's neems bear about 3.5
million tonnes of kernels a year and that, in principle, about, '

7,00,000 tonnes of oil might be recoverable. The annual production
in the late 1980s was only around 1,50.000 tonnes. (About 34
tonnes of neem 'oil valued at Rs. 3 lakh were exported in 1990).

To increase the amoun~ of oil harvested, the Khadi and Village
Industries Commission (KVIC) has pioneered various aspects of
processing the ,fruit and seeds over th.e past two decades. This
grass-roots organization' located in Pune,has been the leading
advocate for neem oil as a resource for India's villagers. Already,. ,
it has cre~ted the making of a major vil.lage industry, development
on a rational and organized basis.,
One difficulty, as with most oil-seeds of the forest, is that neem

must be harvested during the wet season. and without local drying
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. ,
facilities the fruits and seeds rapidly deteriorate and'become
contaminated with aflatoxin ideally, the fruits should be depulped
without delay and. the seeds thoroughly dried. KVIe has devised

. and popularized, simple methods for depulpjng, drying, and
decorti~ating oeern products. even in the remotest villages.

In India, oeern ingredients are found in many popular consumer ~
goods. Neem oil, for instance, has been a major ingredient in soaps
for at least 50 years. Its antiseptic properties have' been used to
particular advantage in the manufacture of special medicated soaps
and toothpastes . .In addition, pharmaceutical preparations-
em~lsjons, ointments, poultices, and liniments, as well as cosmetics,.
such as creams, lotions, shampoos, hair tonics, -and gargles have
been prepared. The latest cosmetic preparations are entirely free
.of the odour that previously restricted oeern oil's use.

. Some of the everyday uses for neem oil in India are discussed
below. .

Soap: India's supply of neem oil is. now used mostly. by soap
manufacturers. Although much of it goes to the small-scale sector,
large-scale producers also use it, mainly because it is cheap.
Generally, the crude oil is used to produce coarse laundry soaps.
However, more expensive soaps are made by saponifying the crude
oi.1and distilling the resulting fatty acids before adding the lye.
The resulting almost colourless and odourless product is suitable
for top-quality toilet and laundry soaps. Some are being.exported.
Neem soaps, toothpastes, 'oil, and leaves are widely available in,
Canada and Britain, for example. •..

Cosmetics: Neem ~is perceived in India as, a beauty aid.
Powd.ered leaves, for example, are a major component of at least
one widely. used facial cream. Purified neem oil is also used in .
nail polish and other cosmetics.

Lubricants: Neem oil is nondrying, and it resists degradation
beller than most vegetable oils. In rural India, it is commonly used
to grease cart wheels. II could find many similar lubricatiOli
applications in other locations, especially in village settings in the
warmer paris of the world, where neem can be grown ..

Fertilizers
Neem has demonstrated considerable Potential as a fertilizer.

.For this purpose:. neem.cake and iteem leaves are. especially
promising.

Neem cake: The residue left after the oil has been removed
varies widel.y in composition .. However, the broad ranges in
composition are: grude protein (13-35%), carbohydrate (26-50%},
crude fiber (8-26%}, fat (2-13%}, ash (5-18%}, acid-insoluble ash
(1-17%). .

, This .so-called 'neem cake' has considerable" local potential.
Although too bitter .for animal feed. it seems to have unique
promise as a fertilizer. It contains mor~. nitrogen, phosphorus:
potassium, calcium; and magnesium than farmyard manure or
sewage sludge. It is widely. used in India to fertilize cash crop~,

~particularly sugar-cane and vegeta.bles. Ploughed into tl:lesoil. it
protects plant roots from nematodes and white ants, probably due
to its content of the residual limonoids.
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I,
I' Surprisingly, neem cake sometimes seems to make soil more
fertile than calculations predict.. This is apparehtly due to an
ingredient that blocks soil bacteria from converting nitrogenous
compounds into (useless} nitrogen gas. When mixed with urea,
for example, neem cake cuts down ~n the amount of~reaconverted
to nitrogen gas in the soil. So far, this finding, which might prove
to be a major breakthrough, has not been piJrsudd beyond the
laboratory. It if proves real in everyday practice, it might boost
the effectiveness of fertilizers everywhere-restorlng to th~ soil
that part of their power now lost by bacterial actiOl\.

• j •

. I,
Neem leaves: The cake is not the only source df fertiJizer. In, .

some areas of Karnataka, people grow the tree mainly for its green
leaves and twigs, which they 'puddle' into flood,d r.ice fields
before the rice seedlings are transplanted. Neem lea yes have been
used as mulch in tobacco fields-in the Jaffna district of Sri Lanka.
In ,Gambia; tomato plants matured several weeks earlier and had
more numerous and longer branches when mulch~d with neem
leaves.

.Timber
1

Neem is a member of the mahogany family, and the properties
of its wood resemble mahogany. It is relatively Heavy, with a
specific gravity varying from 0.56 to 0.85 (average,iO.6g). When
freshly cut, it has a strong smell. Although easily sriwn, worked,
pqlished, and glued, it must be dried carefully bec~use it often.
splits and warps. It also splits easily. when nailed, So that holes
must be.prebored. Nevertheless, it is a good 'const~ctioil timber
artd is widely used in carts, tool handles, and ~grk:ultural
implements. In South India, it is a common furniture wood.. ,

I The heartwood is red when first exposed, but in sunlight it
fades to reddish brown. It is aromatic, beautifully moltlbct, narrowly. ,
int,eTJocked, and medium to coarse in texture. It is supject to only
slight shrinkage and can be readily worked by hand ior machine.
Although it lends itself to carving, it does not take a high polish.

The timber is durable even in exposed situations. It is seldom
attacked by t~rmites; is resistant to w?odwo~s, and it rhakes useful
ferice posts .and poles for house const~uction. Polewood is
especially important in developing countries; the l!~~'sability to
resprout after cutting and to regrow its canopy afte~ pollarding
makes neem highly suited to pole production.

Fuel

Neern produces sev~al useful fuels. As mentioneo above, its
oil is burned in lamps throughout India. In addition, its wood has

, I
long been used for firewood. Moreover, the husk from the seeds-
containing no oil and representing the bulk of the !waslage in
pesticide manufacture, is mainly eI1l:p)oyedas fuel.

,
Because of the tree's good growth and valuable firew{)od, it

haslbecome the most important plantation--species in northern
Nigeria. It is. also grown for fuel around large towns .. Charcoal
made from this neem wood is of excellent quality, with a calorific
valJe only slightly below that of coal from Nigeria's Enugu mines.

. I
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Other products

Several products in addition to those mentioned above have
been generat&! from neem: Among,them are the follo~jng:~ -~ ~ ~~
Resin: An exudate can be 'tapped' from the.trunk by wounding

the' bark. ThiS high-prote'in material is not a substitute fot
polysaccharide gums, such as gum arabic. It may, however; have

- a potent!al as a food additive. and it is widely used in South Asia
as '"neern glue' .

Bark: Neem bark contains 14percent"tannin, ~itamount similar
to ,that in conventional tannin-yieldi.og trees (such as Acacia
decurrens). Moreover, it yields a strong" coarse tiber commonly"
.woven in~{jropes in the villages of India. ,"

Honey: In' part of Asia. oeern honey commands, premium
prices, and people promote apicl,llture by planting oeem trees,

(Continued/rom p,!ge 38)

Panel on Patent .under the chairmanship of-Prof C.N.R. Rao. The.
panel has corne out with a proposal of revamping. the patenting
system in Indi'a at the cost of Rs! 65 crore ..The project is to be
implemented in three-years with the objective of removing various
deficiencies in the system whic.;hare causing inordinate delay in
processing of patent applications. At present,it takes th~ee years
for processing a patent application and six to eight years for a
lfinal d~cision as against just two years in US. Thc::reis a backlog
of 26,000 patent applications in the country and this will increase
at a very fast pace particularly because of he rapid growth in the
number of applications being filed afte~ the awareness on the
, importance of patenting generated recently. As against the capacity
to process 2-3 thousand applications a year, 7,000.8,000
applications are being filed every year. It is expected to go up to
10,000 by the year end and 30.000 by AD 2000. All the patent.
otfi~es in Delhi. Chennai, Calcutta, Mumbai are now manually
operated, There is discontentment among the pate~t examiners.
All these aspects are to be taken into account and automation
brought immediately.

Besides making the pr.qcess_of patenting easier and faster in
India, the revamping envisages electronic storage of data and link
up with patent offices the world-over. -

Institute for Innovation & Intellectual Properly: The CSIR
triumphJ1as pr~mpted the Government of India to set up an institute
to catalogue the medicinal applications of plants described in the
ancient Indian literature. The move is intended to counter any effort
by other countries to patent the restorative characteristics ofIndian
plants. The Institute for Innovation and Intellectual Property will
work under the aegis of the CSIR. This pioneering facility will

~ have the s.upport o{ other scien'ce departme!1ts arid the industry.

Food: There are odd reports of people eating neem. Leaf teas
may be harmful,.espe,cially if drunk in quantity over a long period,
but it is said that Mahatma Gandhi, who had a hearty respect for
the nutritive value qf greens, commonly prep'ared a' neem-Ieaf
chutney and ate it with gusto despite its incredibly bitter taste.
Recently, the discovery of a rare neem tree with 'sweet' leaves

•.. I., -

has been reported. .

Fruit pulp: Peri~arp represents about half the weight of neem
fruits,and when they are processed to obtain the seeds, large
quantites of pulp are also produced. This neem-fruit pulp is a
promis.ing substrate.fo[ generating methan'e gas, and it may also
serve as.a carbphydrate-rich base for other industrial
fermentations. 0

'. Dr Bijender Singh and Dr Pawan Kumar are A.sst PrOfessors.
CCS Haryana Aigricurtural Vnive"rsity Extension Education
Institute, Nilokh~ri-I32II7, Kamal (Haryana).

The tunneric case "Yasan eye-opener. There is a strong need for
this Institute to deal with the complex emerging scenario 'in
intellectual property generation. The recently formed Panel on
Patents 'has 3;lsomooted a,Bill on plant variety protection to protect
new plant species ..;It has also suggested patenting of microbial
processes and genetically engineered micro-organisms.

Definitions
InditStrial property and intellecrual property: Patents for

inventions, designs for industries and t[(ide marks for marketing
products are collectively known as industrial property. These forms
of industrial property along with the copyright in literary, artistic
and similar works ~re referre~ to as intellectual propertJ.'.

Patent: A patent, therefore, is a property which like any other
property, movable or .immovable, may be bought, sold, assigned
or licensed., ;

Trade mark: A trade mark is a visual symbol in the form of a
word, a device or a:label as applied to an article of ~anufacture or
commerce with a view to indicating to the purchasing members
of the public abo~t ihe origin of the m'anufacture of the goods
affixed with such a mark. It facilitates to distinguish such goods
from the goods m~nufactured by others in the trade. .

Design.: -A des~gn is an idea or conception as to features of
shape, configuration, pattern or ornament' applied to an article. -
Such designs form' a special branch of indUstrial property. .

" 'Copyright: Copyright is a proprietary right which accrues on
the.creator as'soon as the work is created. 0

• Dr T.D. Nagpal is Head Scientist, Unit for 'Science
Dissemination! Council of Scientific & Industrial Research
(CSIR), Anusandhan Bhavan, Raft Marg, New Delhi-lJOOOI.

The man planting tre,es by the wayside will enjoy hliss. in heaven for as' m~ny yea";; as the~e at" fruits and
flowers and leaves in what he planted. (Pad"w' Purana)

.

\
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Traditional medicines arid honiestea1d
technologies-heed for scientific evaluation !

. I IJ. .
VermaT., VarmaIS.K.and Jain V..,' .1

Indigenous knowledge of a society developed out of usage and cu"ent wisdom is a treasure trove that
I. _ , .. ,.

needs to he scientifICally evaluated and documented. Developed out of centuries of trial and e"Ol; and '
handed down the generations, the wisdom about herb-based remedies a/common diseases as well as serious
ones is too precious to he lost for want of documentation. The integration of scientific and indigen~us
wisdom would help develop need-hased technologies which are intelligible and credihle to the rural people,
the authors say. ' • . I

,

00 raditional knowledge of any society presents a uniqueT picture which is fabricated on the basis of the,belief, norms
and culture ofthe society to which they belong. Traditional

wisdom cherished by rural society is built upon their day-to-day
activities which strongly project their continuously tested
experience"s. Hence careful documentation and scientific analysis
for further transmission to those. who are not familiar with the
practice is essentially required. It is now increasingly felt that the
integration of scientific and indigenous knowledge would help
develop technologies which are need-based, more intelligible.
convincing and credible to the rural clientele. Also. being based
~n inlli"genous wisdom and hence appealing to the rural mind-set,
it would bridge the technological gap. Further, this will provide
scie~tifi~ explanation to the experience-generated knowledge.

This paper seeks to explain the tniditional wisdom of rural .
Women 0!1 indigenous homestead technologies. viz grain storage,
storage of woollen garments and health practices.

The.data generated from Slimgarh of Hisar district of Haryana
along with the cherished experiences on pqst-harvest technologies
have been briefly described. ,

Time-honoured remedies
Grain storage: Studies on grain storage reveal that most farm

women (80%) stored their wheat grains.!n locally prepared storage
bins like kothi, kuthla, bukhari. etc. These storage bins are prepared
with the help of waste-paper and multani mitti. The waste-paper.
was allowed to decay for a week, then beaten to make a fine dough
with multani mitti. This dough is used for preparing storage bins.
as per requirement. They are then kept for ~rying in sun and used
for storing grains. Before storing, the grains were dried up nicely
and at !light kept in storage bins with neem leaves at the bottom

. and also at the top of the grains.

• Pulses: Most farm women (70%) stored their pulses after sun-
drying with neemleaves. About 60 per cent of farm women used
ash/sand for storing the pulses for their consumption. Only35 per
cent of farm women applied mustard oil on pulses t\> avoid
infestation.
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Rice: In the cas~ of ric;: 50 per cent of th'e re~pondents used
turmeric and neem leaves for stored rice' for hom~ consumption.

, ,
Ho.wever, 20 per cent of them mixed boric powder Yfith rice to

:a~oid infest~tion from rice weevils, whereas m9re than 15 per
cent used mercury balls for storing wheat, pulses and lice,

" I
. Wool: Aloiost ~lIthe respondents (~O%)storelltheir woollen
~garments with dried neem,leaves to protect from in(esta1:iOr:J.:..These

- 'neem leaves are generally-dried up in shades. \

~atment of diseases
The srudy further revealed that farm women trea,~common child

and infant dis-eases with locally available foodstuff.. . , I
; Gastro-enteritis: About-AD per cent of the total respondents
believed that isabgol husk and roasted cloves were good medicines
for treating gastro-e.nteritis. I
! Pneumonia: Twenty-four per cent of the respbridents used the
local method of giving a mixture of turmeric and S~thl' kijar for

- •• I •

treating pneumonia. There exist other treatments-for pneumonia- , ,

~here nutmeg, cinnamon. cardamom, br.andi, yello:w myrobalen.
doriandar seeds, ginger and garlic with water is given. iHowever,
this practice i~ not ",:idely prevalent. '. 1

I ~aIaria: In the case of malaria, farm wamen.:generally use
Ajjwain aniseed and tui,si leaves.tea for treatment. I .

,Fever: Half of the respondents treat simple fever with a syrup
of dry ginger. mace. clove, coriander. aniseed. cinnarhon and black
I. 1. 'pepper. Only 10 per cent of the respondents took a syrup of lemon.

onion and mint for treatment of simpl,e rever. ~l-
: Typhoid: For treatment of typhoid, 68 per cent believed in

giving cinnanwn. clove. mace. nutmeg. dry ginger 3J:ldcardamom
ghutti to the patients. I

\ Whooping cough: For treating whooping cough, honey was
t~.e best method as reported by 40 per cent of the ,respondents.
About 20 per cent ofthe totil respondents gave gheeland an equal
number of respondents used mace, clove. nutmeg. carda.J1.1omand
dry ginge~ as a medicine to treat the disease". !

,
I
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Cold and cough: Cold and cough were not considered as
serious diseases. However, its 'incidence was ~uite high and caused
high morbidity among children, Almost 20 (or cent of farm women
gave besan halwa, wheat flour halwa, dry ginger tea, Tuls; leaves
tea, roasted clove and a decoction of dry ginger, nutmeg. mace'
and clove to the patients suffering from cold and ~ough.

" Measles: Most of the respondentS (46%) gave a mixture of
cinnam~m, mace, nutmeg, c1ove~nd dry ginger. A sizeable group
. of 22 per cent of women did no"tfavour any medicine to be given
in measles cases. 0r:tJy 20 per cenfof the respondents gave raisins
as a medicine to treat measl~s ..

Ear discharge,: In the case of ear discharge, brandy drops and
boiled garlic oil were used by 50 per cent of the respondents. About
30 per cent respondents used co'w's urine and 10 per cent
respondents gave lactating mother's milk as medicine to cure ear
,discharge.

I Health Care I

Eye infection: Incidence of eye infection in Haryana is quite
high due to the dusty atmosphere during the summer months. Some
of the methods followed by women however, were. equally
traditionaI.like methi seed;, goat's milk, lemon leaves, mustard
oil, boric powder. Th"'esemethods were practised by 20 per cent of
the respondents.

Several areas have been ex.plored where traditional practices
have surpassed mbdern technical know-how. This calls for
deliberate attempt dn the part of educational institutions to find
o~t the scit;ntific r:elevance of these traditional practices for
continuous us~. O~herwise, these might affeCt the extent of
acceptability of scientific practices. 0
, ... '

j .

• The authors ~).e with the Department of Home Science
Extension Educ~iiiJn, College of Home Science, CCS H"aryana
Agricultural Un'iversit)', Hisar-125004 (Haryana).

Vegetarianism-towar~s a disease-f~eelife
Rakesh Singh

00.
n'earlier days, it was a common belief that non-vegetarian
~et was superior to vegetarian. It was due to this reason
that people believe that non-vegetarian diet provides us

more power and is.fuB of e.nergetic ingredients. This belief attracted
more and more_people and ultimately a large number adopted non-
vegetarianism as their"dietary style. .

But, now this concept is changing. According to new
developments in medical scienc~, vegetarian diet is closer to and
is more useful for human nature. It is more scientific for.the human
body. Therefore, r:t0wadays, !fl0re and more people are ta~ng to
vegetarianism.

It is a fact that non-vegetarian diet contains cholesterol and
saturated fatty acid. This, is the root cause of the. problems like
coronary heart disease~ cerebra-vascular accidents{strokes), eye-

\ vessel diseases and high blood pr~ssure. In a non-vegetarian -diet,
only 60 pe'r cent of its content are useful for human body; the
remaining 4o"per cent contain hannful and toxic products. In
addition to it, no"n-vegetar'ian diet is generally heavy-for stomach
and produces acidity, which, in turn, can cause many diseases of
the gastrointestinal syst~m. . .

Another significant difference' between vegetarian and non-
vegetarian diet is.that the former contains. dietary fibres, whereas
non-vegetarian diet is lacking in that. These dietary fibres are'very
useful for human body, because it has been observed that people
who take fibre-rich diet have low incidence of diseases -like
coronary heart disease, 'cancer of intestinal tract, piles, obesity,
. diabetes, constipation, hiatus, hernia, diverticulitis, irrigable bowel
syndrome, dental caries and gallstones. The food stuffs rich in

o KURUKSHETRA 0 DECEMBER 1997 0,

these dietary fibres are cereals and grains, legumes, fruits with.
seeds, citrus fruits, carrot, cabbage, celery, green leafy vegetables,
apples, melons, peaches, pears, etc ..

f
Many diseasercausing organisms can travel in the human body

py consumption jof non-vegetarIan diet and can produce serious
diseases, wherea,s a vegetarian diet is (ree of these. For .example, .
bovine spongi fom encephalopathy and.mad cow disease is caused
by consumption of non-vegetarian diet. Similarly, the bacteria
known as salmdnella typhicurium can travel in the human bo.dy
by consumption'of eggs which can cause diseases like pneumonia
and bronchitis. iThese bacteria belong to the group of typhoid
disease producing organisms. • '

According tp a study, it has been observed that the body of
carnivorous animals contain 10 times more amount of hydrochloric
acid than that of the herbivorous ones. The human body does not
have that arnouill of hydrocholoric acid. It shows that human body
is basic.ally me.ant for a vege.taria.n diet.

. ,
Influenced by all these facts, Mr Robins, a well-known

American writbr has mentioned in his book Dietjor new America
that if Americ~ns want to live, they should avoid non-vegetarian
diet and eggs.~Not only Americans but Britishers and Germans
are also adopting vegetarianism as their dietary style.

In $um, we!can say that if we want to lead a healthy and disease-
free life, we, rimst take to the vegetarian way of life. 0, .

• Dr Rakesh Singh is a senior Medical Offie.er with a corporate
hospital and research centre at Faridabad, Haryana (1988,
Sector-8, Faridabad-121006, Haryana).

I
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Medicinal importance of leafy vegetab,es
M.K. Rana, Azad Singh and V.S. Malik

[flI
n India, leafy vegetables are generally considered inferior
to peas, cauliflower, tomato and okra but, in fact, from the
nutritive point of view, they are equally good. Some

dieticians have recognised their importance in human diet more
than other vegetables. Leafy vegetables have a very high protective
food value., They are the storehouse of many nutr.ients which are
very essential for our body. They contain cellulose as fibrous matter
and moisture in sufficient amount which supply necessary
roughage in the diet and prevents constipation. They also contain
proteins, carbohydrates, fats, vitamins specially vitamin A and
minerals such as, calcium, iron, phosphorus and potassium .in
sufficient quantity. Green vegetables help the adults to keep good
health and enable the children to grow big and strong. Thus, they
are a boon to the vegetarians, p'oor .children, lactating mothers
and convalescents. The importance of a few vegetables is discussed
below:

Spinach

Itis a very good source of essential amino acids, iron, vitami"n
A, folic acid and protein. It also. contains b~ta carotene which
improves-health and eyesight. In spinach, iron is present in such it
form that can be easily assimilated by our body. Because of high
iron content, spinach is essentially involved in the diet of anaemia
patients. Being a rich source of calcium, it keeps the body tissues
alkaline. Thus; it is equally useful for young, growing children
and old ones. Its leaves are low in carbohydrate-content, thus it is
recommended for the patients suffering from diabetes and
particularly for women who are conscious about their figures. Raw
spinach Jeayes help in cleansing and regenerat~ng the entire
Intestinartract, thereby improving digestion and assisting in the
assimilation of food. It is a good source of roughage; so it is an
effective remedy for patients suffering fiom constipati~n. Spinach
also cures respiratory tract ailments. It keeps the teeth and gums
healthy and prevents gums from bleeding. The vitamin C prese~t
in spinach leaves is destroyed with heat but this can be saved by
adding some lenionjuice 00 cooked spinach dishes. This addition
of vitamin C superfi~ially helps in absorbing iron content better.
Raw spinach and carrot juice may be taken together as a toni~. Its
dried leaves can be preserved and used as dry mint by.blending
well with every food stuff particularly with curd without changing
its taste.

Amaranthus
"-

The leaves of amaranthus are highly nutritious, packed with
protei!1s, iron, carbohydrates, calcium, phosphorus and vitamins A
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and. C. This is a rare example wherein all these e~sentiar pietary
components are combined in one vegetable: In spite of too much
dietary components, it is low in calories. It contaihs all essential
amino acids such a leucine, lysine, cysticine and methionine. It
also serves as a natural protein tonic for the growi~g children. So
by the regular use of amaranthus in the diet, one can overcome
the deficiencies of vitamins and minerals in the bpdy. It is said
that amara.nthus cures the infections i~respiratory qact, recurrent
colds and optical vision defects. The decoction prepared from its
juice and honey is a useful cure against several1diseases like
asthma; bronchitis, emphysema and tuberculosis. Its juice- mixed
with a teaspoon of lemon juice is a useful remedy -against the
bleeding from nose, lungs, gums and even from piles, Amaranthus
is considered tobe very useful for pregnant a"tllactahng mothers.
A. teaspoon of itS fresh juice with equal honey makes tlle small
babies healthy and strong. It profects the babies against con\tipation
and also makes the teethin-g process easy. I

Fenugreek
Fenugreek commonly known as methi is grown thr:oughout the

world for its tender leaves and seeds which are very important
due to their medicinal properties. Its leaves are rich ~inessential
minerals,-protein and vitamins A.and C. Its inclusion in diet
removes constipation and indigestion, stimulates spleen and liver,
increases appetite and acts as diuretic. It is low ,in car:bohydrates
and calories and hence, it is a very useful food for diabetics and
fig~re-conscioiJs persons. It protects against cold, ari,dprovides
warmth to the body. It is good for asthma patients.

i
Mint

I
'Mainly, mint is used in medicines for stomach disordc~rs, in

oinhnents for headaches,rneumatism and other pains;, in_cough-
drops, inhalants, mouthwash, toot~pastes, shaving creams, etc and
also for seasoning foods. The dried leaves are atniiseptic,
canninative, refrigerant, stimulant and diuretic. It is expectorant,
emmenagogue, tonic to the kidney and useful in the ct'isemiesof
spJeen and liver, asthma, et<::.It also has antispasmodic properties
and is given in Jaundice and vomitings. In China, the ieaves are
used to prepare an infusion which is used as carminative

l
sudorific

and .anti-spasmodic. It is also given in fever and indigestion to
give ~elief. It can cure colds and stomach aches. Its gaigles give
relief to sore throat. It is believed to be good for the pati"nts
suffering from insomnia, hysteria .and nervous breakdown. It
improves appetite and digestion. Its .oil extracted from green or
dry leaves is believed to dilate theheart vessels and used as sedHti~e
and disinfecting agents.
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• Dr M.K. Rana: Dr Azad Singh and Dr Y.S. Malik are with the

DeptojVegetable Crops, CCS HaryanaAgricultural Universiry,
Hisar-125004 /Haryana)."
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Drumstic leaves
Drum~tick leav~s ar~ rich in{al~ium, phosphorus •.iron and

vitamin C. They a~e also a .storehouse of minerals and prote.ins.
The leaves are coiriparatively more nutritious than its roots. It is
kno~n to hav~ anti~bacteriaI properties. J:hu~ it builds resistance
in the body againSt any kind of infection. The leaves are fully
packed with sevenii medicinal propertieS. This is an excellent tonic
, to purify the blood'and to make the bones strong when taken with
warm milk: It cur~s peptic ulcer when the dried leaf po~der is
taken. with cu~d. The juice of its. leaves is diuretic when tkaen .
with carrot juice. A decoction prepared with its-ie.afjuice, ~oconut
water and honey is,a well-known remedy to cotrol colitis and weak
bowels. Its leaf extract is considered an excellent tonic for lactating
mothers. ' 0

It contains' plenty of minerals, vitamins and flavouring
compound, and is used chiefly to impart aroma to vegetaoledishes
and daIs. It can also be used as a dry powder b~ausdt retai~s
flavours even after drying; Its ieaves, bark'and roots are
storeh"ouse of medicinal properties. Ayurveda doctors prescribe
its roots as -medicine.to cure piles, intlam~ation and itching.,
the raw leaves to treat dysentery and diarrohoea and roasted
leave's to check nausea and st0rt:l3ch aches. The ground curry
leaves powder is,'a very useful remedy' for worm and stimulates.
appetite by improving the digestive system. EXU:rnaI1y,the leaves
are used to cure eruptions and the bites of poisonous animals. The
extract of the roots is taken to relieve kidney pain; The chutney of
its leaves with mint is c1ai~ed .to check_vomiti~gs. It is also used
as an. antiperiodic and dry leaves powder mixed with juice of
betelnut and honey is prescribed in the Ayurvedic system of
medicine. .

Curry leaveS

,
'I

"

t.
,cYajur-Veda

,
Peace be to Heaven, Peace be to the Cosmos;
Peace'be to the Earth,Peace be to Waters; .. ,

Peace be. to Herbs, Peace be to Vegetation;, ,
Peace be to.all Gods, Peace that is Brahman; ~

- • 'I ./
Peace be to AU; Peace and peace alone,
That peace bestow on me.

I,
j

,
I

All Panchayats in Kerala to subscribe to Kurukshetra
, • 1

, The Kerala government has'permitted all the PanchaYl1ts inthe State to subscribe to the -
English edition of Kurukshetra. An order to this effect ,was issued by the State Local,
Administration (K) Department vide G.O. (Rt) 2426/97/LADdated 15-7-1997. There are about
1000 Panchayats in the State.' / I

'The Panchayats h~ve also been permitted to subsCribe to the Malayalam editi~n of Yojana,
our sister publication. I

Broughtout by the Publications DiviSion, Ministry of Information & Broadcasting, Govt.
of India on behalf of the MInistry of Rural Areas & Employement, Govt. of India, Kurukshetra

, " , f'
seeks to carr.y the message of development to all sections of.the people and serres as a forum for
free, frank and serious discussion on tile 'problems of development with the focus on rural uplift. '
This is the 46th year of its publication. . ' '-~

, '
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Sukumar' Das

Computerisation of land.records:. a v.ictim 'of
. . .' undefined objectives' \..

I
Even though the scheme of computerisation of land records was launched with the intention of eliminating
the problems inherent in the manual system, the lack of clear-cut objectives led to developmimt,of deflCiertr
software with the Slates selecting diverse systems. No study has been conducted to estimate the cost-benefit
ratio of the scheme to assess its impact on the delivery systems. Even the revised guide-lines failed til
remove the vagueness. There is need to r~vamp the sche,me to re.ach the bene.!!t to the common nyln. .

/1T I he Centrally sponsored scheme of computerisation of land
records was introduced in 1988-89 as a pilot project in eight
States on an experimental! basis as a subscheme of the

agrarian studies. The objectives of agrarian studies, which include
mainly the impact assessment of various land reforms programmes,
had no relevance with ~the programme for int"roduction of
co~puterised management of land records in India. The designerst

of thjs Centrally sponsored scheme justified its introduction with
the following words:

'10 eliminate. the problems inherent in the manual system
of maintenance and updation of land records, it was
considered necessary. to 'take the advantage of 'computers
for maintenance and updation of land records."
At the time ofinitiation of the scheme, neit~er the ~dvantages

.of computers were elaborated nor the inherent problems in the
manual system were specified; and it Was Qotexplained as to how
such in):terent problems would be eliminated by computerisafion.
The documents and infomation which would constitute the so-
called "Land Records" were also not spelt out resulting in the
States selecting varied' information for computerisat~on !-,f land
records. The absence of a clear idea about the documents to be
gen.erated or services to be rendered, -led to -development of
defective and deficient software which required improvement and
modifications time arid again. . .

A scheme sans clear objectives
/ In 1993, an EFC Memo was prepared for giving the
"programme of coniputerisation of land' records" the shape of a
separate Centrally sponsored scheme. At this stage, the objective
of the scheme was slig~tly elaborated under six,subheads ~
follows:

From the aforesaid' objectives mentioned in the EFC j\1emo
one can understand the general objective of the progfamme but
no~here was it specified as to what services were to lbe eKactiy
'nindered to t~e common citizens through such co~puthised land
data:. The benefits to be. accrued to the general admin'istration,
specially to the revenue administration were also not!spelt mit.
No study was conducted to estimate the cost-benefit r~ti'o of the, ,
scheme, to quantify the expected impact or contribut~on of tDe'
scheme towards improving the delivery system or generating useful
reco}ds/data base for effective -land revenue aamini~tration or
supporting the land-based planning or reducing .thle cost of
man~gem-ent of land resource, land acquisition, Of" foJ bringing.
transparency in the revenue administration, etc. --'j

However, on the basis of the EFC Memo, the Planning
ComTIlission also' accorded its approval for introducti~n of the
scherhe as a ~ery specific Centrally sponsored sth~me. The
approval was received only on..16 February, 1994.

~ . ~ ' . ~.

In 1993, the Ministry of Rural Development appointed a
Committee on Standardisation and another Committee on Costs,
both df which also failed to identify the core data, specificlregi:iters -
to be :selected for preparation of computerised data basc. The

I

To facilitate detailed planning in th6 areas of
infrastructural development 'as well as ehvironment
development.

I
To facilita[e~preparation of annual set of reCords in the
mechanised process and thereby producidg accurate
documents for recording details such as colIedltion of land
revenue, crop~ing ~attem, etc. ~~\ " .

To facilitate a variety of standards and ad hoc queries. on
land daia. 1

. I
reduce the menace of litigation and social conflicts

, . I '
.associated with land disp~tes. . I .
To provide the required support for implerpent.;J.tion of
,'development programmes -for which tlata about
distribution of land holding is vitaL' I

v)

iii)

vi)

To facilitate easy maintenance and updating of the'
changes which ~cur in the' I~mddata base such as changes
due to availability of irrigation, 'nat1JTal calamities,
consolidation or on account oflegal changes like transfer
of ownership, partition, land acquisition, lease, etc.

To provide for comprehensive scrutiny to make the lan~
records tamper-proof wh.ich indirectly is expected t.o

i)

ii)
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former failed to suggest the average size per record. character per,
•. ' record, the number fields. the optim~m break-up' of the fields in

various menus for easy retrieval of data or generation of reports/
docull1cnts/certificates etc. \

The land records of vtlrious States thus s~arted ge.nerating
diff~rential4uantlJm of data. with wide variation in numberoffields
and volume of characters. The differential size of a land, record
led to differential cost in data'capture in terms of both time and
money. The National Lc'vel Steering Commiltce l'n
Computerisation of Land Rcc(lrcis also pr.eferred to leave it to the.
States 10 develop. their own dat<:lbase. as per their felt nec;d for
future use.

Administrative pn)blem: While efforts were laken to introduce
the scheme as a separate Centrally sponsored s.cheme after
bifurc<:lting the scheme of agrctrian studies. a very essential point
W<lSinadvertently losl sight of: It rcl<ltes to the proper head l)f

account in \I,:hich the' scheme can he properly financed. As the
scheme is to be executed through StOltegnvernll1enl~ and funds
are to be ~eleased to the States. the <ippropriate he'aUshould l)Jv~
been 3601; but inadvertently it remained in its original head of
account, ie 2500. Because of this. funds amounting to Rs. X cl'nrc
could not be released to the States directfy and hence as a special
measure the funds were placed with the Nationallnst'itutc of ~ural
De'velopmcnt (NII3D) for sub'ie4Uenl disbursement to the States.
NIRD kept the funds forthe major part oflhe.vear in fixed deposil
accounts an'd after ....a great deal of efforts. the amounts were
disbursed to the Stales by the year end leading tn delay in Ihe
execution' of 'the scheme. The. tasks' assigned to NIRD for
supporting implementation of the scheme wa's not taken up by
NIRD and the Stales a~so showed reluctance t('lsign MoU as' well
as to implement the scheme with the desired speed and zeal. The
most important reason attributed to such Jack of interest on the
pall of the implementing agencies induding the district authorities
,is the lack of clarity regarding the objectives and benetits, bOlh
short and Ion'g-tenn. of the scheme.

Vague guide-lines: The guide-lines on the scheme, including
the revised guide-lines, failed to re"-movethe'vagueness regarding, .
the objectives and benetits of the scheme. The guide-lines for the
implementation ofthe scheme were issued only ill 1994-95-after
6 years of initiati~n of the scheme. -Even then, the objective of the
.programme was spell out only in general terms by reproducing
the six items mentioned iIi the EFC Memo in full and adding only
the following two additional points:

i) To provide data base for agricultur~l census,,
ii) To issue updated copy of Record of Rights (RoR) to land

holders qui~kly and at a cheaper rate.

It may be mentioned here that agricultural census is being
conducted through an altogether separate method and the Ministry
concerned was never consulted to prepare a software or data-base
through this programme to support the agricultural census
operation. The Ministry of Agriculture also did not express any
desire for using the ,settlement and cadastral data for generation
of.agricultural census report.
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Even though the' avowed objective of the scheme for "issuance
'of an updated copy ofRoR to land holders quickly and at a cheaper
rate", for .the first1time appeared in -the guidelines, it does not
address"to so manX other major services which can be generated
through computeri.sed land re~ords.

Unjustified ~xpenditure: Any person not having any
documentary proof of ownership of any land may prefer to take a
RoR from computerised land. records units." Such categories of
people C(H1IC- from: the groups who are recipient of ceiling surplus
IJnd, Illwodqil land. 'government was reiand or whose other land
recorus arc lost qr where survey s~ttlement operati~'>Il was nol
conducted Juring the last twC) decades or v.'here the revenue
administr<ltioll he~vily defaults in setll ing mutation cases. But the.
"one-sheet" d(Ku~ent called RoR docs not replace the requirement
of funuame.ntal bnd documents like,registered ~ale--dee,d.registered
deed lot"gil:!. mmmion certifi<.:<.tle.rent receipt. etc. '[n .bel. if a
person has got,a registered sale-decd a~ well as current rent receipt
or a Illutatirin certificate. he or she does not require any separ:He
sheet of suhstitute land records Of RoR. The pn?hlern of,acceptam:e
of the computer generated RoR in the court of law became also a
point for serious deliberation. Revenue Secretaries of various States
observed that there were specitic requirements of amendment of
land laws for making such RoR acceptable in the court of law. A
certified copy oJ the relevant page of' Klwwuni or Khasra is
accepted by the court as a !'nore reliable document than the
cornputer-gener~ted RoR authenticated 4nder signatures" of any
authorised person. Therefore, the only issuance of RoR cannot
justify the hu~e 'expenditure in the. land records computerisation
programme as use of RoR is restricted ol}ly to a smaller percentage
of the land owners and the vallie of the document is <l;lsonot so
basic or intrinsiC \'v'hich can supplement the documents like sale

, . ,
or purchase-deed,mutation certificate. settlement re.cords, rent
receipt. etc.

The problelra of software: From the beginning of the scheme,
ie since 1988-89, a debate also started about the suitable software
needed' for appropriate and efficient land resource management
through a c~mprehensive Land Information System (LIS). The
Ministry constituted two committees in 1992. ie Committee on
Costs and Committee on Standardisation which submitted their
reporls in 1993.T~e detailed report submitted by the Committee
on Costs included suggestions regarding configuration of the
hardware, desirable software and also a rough eStimate about

'project costs 'for' di ft'erent. districts: The Committee on
Standardisation coul.d not submit any repon suggesting suitable
software or data-base on the basis '-of consensus among the
m~mbers"f\1I these resulted in a differ~ntial approach by various
States in installation of hardware, adoption of s6ftware~and
designing the size of the computerised land records. The NrC
persislently suggested UNIX as the best operating system for
computerisatihn of land records. which has been contested by
various representatives of the State governments at various fora.
The State g6'vernment Qfficials were 'apprehensive about the
security of la~d data and its tamper~proof updatio~.

From .1994-95 10 1996-97, .nearly 300 more districts were
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i 7. Issuerent receipt.

\

"
f

,
J.'1

I

I '
Verify validity of proposed transfer/transactior.

I
Issue pri nted "sale-deeds.

1,8. Issue government land allotment certificate (Pima).
. I

19. Issue government land allotment certificate for homesteads.
I

Keep record of government land for distribution/or public
I

23. Maintain update records of tenancy rights.

13.

14.,

. 21. Ensure easy a'n'dinstant upd~tion of land recordsi.maps and
issua:nc:eof the same. ""

I
beyond the

I
I

20.,
uses ..

2~. Prevent sale of government allotted land
prescribed limit and irregular' transfer of tribal land.

I 8. Issue Barga certificate/tenancy certificate. ":

9. Issue cadastral map or..relevant portion of the cJdastral map., 1----
10. Issue crop particulars of any plot. , :,
11. Issu"e land valuation estimates (for registration of sale-

deed). or base-price wherever notified for the purpose 6fthe Stamp
Act.. ' . . I J

12. Issue irrigatiofl details 0;' any plot for fixation Jnd p.lyment
of irrigation "charges/rates.

15. Issue printed gift deeds.
, I

16. Issue printed Kisan passbook a"ndmake regul~r updation
th~ieof. i

I
17. Use most convenient and accurate system to convert all

"Ian,d area-figure" 'from local measurement acre and Ihectare as
required under Weights and Measures Act. 1975.

",thecommon citizens in providing servic~s in the fo~m and mann~r
as prescribed below: I

I. Issue Record of Rights (RoR). I
2. Issue ownerwise details of all plots held, with plot nos.; areas,

I
~ent, cess. land classification and land utilisation figures/
information.

: 3. Issue Khasra (Plot wise dewils of land rec~rds including
area. ownership, crop details, irrigation status, etc) ...

4. Issue mutation ce"rtificates'. 1, . I
. ,

5" Issue history sheet of mutation records tor the last three
transactions. I \'

I 6. Prepare revenue demand slips (for ,each land owner)
i'1cluding arrears dues to give notice and make collection/payment
easier" '

24'. Supply'instant information to court/any authority or,
.indiv,idual on any law to bring total transpar~ncii in land
mana~ement. ' l
~ 25;' Issue duplicate land records, in a standardised form. after

.due al!thentication.'

Suggestions for broad-basing the objectives and
targeted services '. .

It is not too late as yet for attempting to set afresh the objectives
and targeted services which can be.•generated out of the
computerised land data under the ongoing scheme. If the core data
is duly computerised from the Khcitauni!Khasra and the mutation
register, and if suitable software is used while such data is captured,
then the computerised land 'data may effect,ively serve a large
number of objectives/purposes. Of these, 30 may directly benet,t

brought under the programme of computerisation of land records
and a huge amount of money was released to the StatesfUTs for
the purpose. During the very "high-velocity-expansion" regime
of the programme, the problem of the existing software surfaced
,and issues relating to the "c<;tre data" and operati,onaVauxiliary
data came up for,discussion in various meetings of the National
Level Steering Committee',and the conference of Revenue
Secretaries. It was also noticed that in one or two districts. where
the projects were operationalised, mainly RoR was being generated'
and issued out of the computerised data. Such computer printed
RoR was of limited use for the majority of the land owners and its
demand declined within a very short period. For example, i,nthe
district of Morena in Madhya Pradesh, of the more than II lakh
land owners whose records were computerised. only a little over
one lakh collected the computerised RoR till April 1997.

jRising expectations and falling demand: In March-April,
1997 when the Cabinet Secretariat and the Ministry of PersonneL
Public Grievanct:7s and Pensions showed special interest in the
programme particularly from the angle of providing a more

I .
responsive: and tran'sparent administration ,in the field of land
revenue management; the question relating to wider applications
of the computerised land data came up for intensive study and
consideration" Senior officers of various ministries were sent to
selected districts in different parts of the country and Collectors'
of the pilot project districts were called along with Survey.
Settlement CommissionerslDirectors and Revenue Secre"taries for
deliberations with the Ministry of Rural Areas and Employment
as well as with the represe!1tatives of the Ministry of Personnel.
Public Grievances and Pensions". A meeting was convened in New
Del~i on 28 April, 1997.

During the deliberations. it was revealed that"rep"resentatives
of the States or even Project District. Collectors could not spell
out more'than 3-4 uses of the computerised land records. In fact.
none of the project districts could claim that they have generated
more than 3-4 services to the common citizens through such
computerised land records. The services. generated reportedly
include issuance" of RoR, mutation certificate, arid other
information relating to different parcels of land. The number of
applications received for sl,Ich type of recordswas very meagre-:':
varying from 50 to 100 in a,month. This situation was also
corroborated by the report submitted by a .senior officer of the
Union government visiting the pilot project districts and also from
the interim report of the Lal Bahadur Shastri National Academy
of Administration (LBSNAA) on the district of Morena (MP).
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26. Issue printcout of cadastral maps of any village, part of a
village, or any specific parcel of land, in any desired scale.

27. Issue the copy of consolidation proceeding including print-
out of alternative cadastral maps.

28. Issue computer printed certified copy of the registered sale-
deeds.

29. Issue land acquisition notices containing computer printed
details'of ownership, co-shares, and other interest on land including
classification, irrigation status, crop details of the land to be
acquired.

30. Prevent unlawful transfer of tribal lands, by using computer
generated land data for registration purposes. It may also prevent
fictitious transfers/transactions particularly by impersonation.

Suggestions for wider fixation of administrative
uses and benefits of the scheme

If we take a perspective and holistic view of the programme,
we may very easily identify at least 25 other administrative benefits
which can be generated from computerised land records. These
can be !D the form of generation ....of essential records and documents
for improvement of'the delivery system of the revenue
administration and other land related planning and administration.
Most of the benefits are imminent while some of them' accrue
gradually. The benefits are as follows:

1. Generate Khasra register after every five years (wherever
law prescribes, without doing it man'ually as is being done now.)

2. Generate tax demand n?tice legal register.
3. Generate cess demand notice/legal register.
4. Generate irrigation rates demand ,noticeflegal register.
5. Generate land transfer (mutation) register.
6. Generate villagewise registerof wastelandIBhoodan -land!

ceiling surplus land.
7. Generate crop register (area, production, rate of

productivity).
8. Generate land valuation register, or create dynamic land

valuation register.
9. Generate village/tehsil/district land use register.

10. Generate villageltehsilldistrict details of land data as per
local classification and valuation of land.

ll~. Generate a list of allottees:of gov,ernment wasteland!
Bhoodan land/ceiling surplus land for agricultural purposes. '

12. Generate a list of allottees of government'land for
homestead purpose;

13. Maintain register for common property resources. .~

14. Maintain correct records of government land (CentraV
State).

15. .Monitor encro:achment of government land ..

16. Monitor conversio'n of agricultural land for non-
agricultural Jse.
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I 7. ~onit~r exiension of agriculture in new areas 06 account
o(wasteland development or reclamation of degraded/fallow land. '

18. Publish State/national level 'annual report on land uses,
.crop statistics, reve~ue and tax collection, etc. , ."

19. Regul ••r up,dation of cadastral map.
20. Use of computerised land records for expeditious disposal

of land acquisition proceedings.
,21. Use compl;lterised maps to reproduce alternative village

maps to suit variable demands of lands-location-specific, quality
specific, use-specific.

22. Use of land-related data to fix entitlement of each land-,

owner in a revenue village under consolidation operation.
23. It may help to monitor unauthorised transfer of SC/ST

land, protection of tenants, detect concealed property, ceiling
surplus land and to 'help ~utomatic conversion of land area in metric .
system (sq mlha).,

24. Compute:risation of registry offices and computer
generation of'land transfer deeds; computer print-out of old deeds
for reference purPoses. '

25. To ultimately develop an Integrated Land Management
System through which aHland transactions should be an easy and
automatic process and "title to the land" will be guaranteed by the
government, t-o' bring total transparency in land revenue
administration.

Conclusion
The aim of this paper is to generate a debate leading to a

rethinking on data capture, application of suitable software with
specific preconceived intentions and also to get the feedback from
all concerned leading,to improvement in the existing programme,
its due implementation and to maximise the benefits. Even if all
the benefits cannot be generated immediately, with clear
perspectives and predefined objectives the existing programme
can be so restrOctured that in due course of time the above
mentioned objecHves or even more than that can be achieved. Such
an~overall review and the concurrent evaluation can enhance the
good return of the money already invested and' required to be
invested in-comple.ting the ongoing schemes. The cadastral maps,
an important com'ponent of the schme are to be immediately
computerised as an essential part of the land records. Suitable
software for using the computerised land records for acqu'is,ition,
consolidation arid improvement of land, watershed development;
changing cropping pattern, computerisation of.registration .....of
transfer-deeds,. etc and many other land-based administrative
ac~vities can be brought under an integrated land management
system. If need be, both the data-base and the software
programming may be slightly modified with a view to generating
manifold econ~mic returns and social benefits, much in excess of
, the cost incurred in the process. A serious rethinking on the whole
issue with a Wider perspective is essential for maximising the
benefits of the longoing computerisation programme. 0

. I
• The author is Joint Secretary, Land Reforms Division, Ministry

of Rural Areas and Employment, Govt. of India. CGO ,Complex,
New Delhl')10003.

55



New economic policy and poverty alleviation
programmes

In fact, the launching of the New Economic Policy in 1991 has
raised doubts about' the fut':Jr,e of the 'poverty allevi~ti9n
programmes in the country. Butt~ the surprise of everybody, ilis
found that the tempo of rural development programmes has been
maintained and even further .accelerated by means of safety net
and other new programmes.

\

(

,Poverty alleviatio'n programmes in India~
new cha11lenges 'I

. I

IS, Mohana~

The poverty level in the country has not declined nO~ithstanding the spe;tacular increase in ~hebudgkt
estimates for poverty alleviation programmes over t~e iyear~.The forces of competition unl~ashed by. t~e
liberalisation and reforms process have blunted the poverty allevilltionprogrammes hard-hitting the poor
and the underprivileged, Besides strengthening theprogrammesfunher, structural andfunctional changes
should be effected in their design and implementation. Also, the very concept of poverty line should be
redefined linking it with the general weU-beingrather (han to a rigid level of calorifICintake, the author
opines. . . • r

\ I. ." • I .In Ievelopment of the weaker sections of the society has been '. At the same time. it is also important to obserye that these
. "an important c90cem of the Government, 9f India, ever programmes have to face new challenges in the waKe of the new

since ,Independence. The programmes implemented Economic P~licy and the liberalisation. The impactot-Dunkel and
towards this direction include the general progra~mes like 'the opening up of the economy has just begun produ1cing results.
Integrated Rural Development Program!"e (lRDP), Training of. The spirit of competition thrust upon the economy cannot be
Rural Youth for Self-employment (TRYSEM), Jawahar Rozgar thought of having no .effect on the life of the poor and the
Yojana (JRY), Nehru Rozgar Yojana (NRY), Prime Minister's underprivileged. It is evident that all the sections of the society
Integrated Urban Poverty Eradication Programme. (PMIUPEP), may be hit by the forces of competition and (iberalisation. The

, • I •

and Prime Minister's Rozgar Yojana (PMRY), and some special' poor and the downtrodden cannot be an exception. The
programmes for the development of the socially and economically commercialisation of agriculture, the forays. of lhe foreig~
weaker sections such as Scheduled Castes and Scheduled Tribes. companies into the industrial sector and the influx o~ the foreign
Besides, there are also prograrnme~ for the development of women consumables into the Indian market have created a situation calling
and children' and the old"The basic ide'a of all these programmes fo~ substantial changes in the structure and method of 'the poverty
was to initiate social justice to remove the glaring disparities that alltviation programmes existing and newer forms of p~ogrammes
exist in the matter of development. The dictum of socialistic p3;uem that suit the requirements of time.' \
of society accepted as the underlying goal of the planned In this context, it is worthwhile to look at the budg~t estimates
development of the country on the eve of the Second FiveYear for'major schemes of poverty alleviation in Indial since the
Plan has accentuated the tempo of poverty alleviation programmes . introduction of the New Economic Policy. It can be found that the
in India. The concept of self-reliance which 'gained momentum in budget estimates for rural development registered a considerable
the III and IV Plans have also provided 'further impetus to these increase of 178.45 per cent in 1996-97 over the past four years.
prognimmes. The Janata government in their revised plan proposal The budget estimat~ has been rising from Rs. 3; 100 crore in 1992-

I • I.
has also strengthened the idea of community development. The 93 to Rs. 8,632 crore in 1996-97. During the past four years. more
Minimum Needs Programmes and the added attention given to thrust was given to Jawahar Ro'zgar Yojana (JRY) in!which the

. rural development was providing much wider connotation to the estimated budget allocation has risen from Rs. 2,046 croj-ein 1992-
poverty alleviation programmes in the country. The 20-Point 93 to Rs. 3,862 crore in 1995-96. During all these yeard, the:rehas
Programme also has clearly identified the role and significance of been a considerabie increase in the allocation to this prbwamme: .
rural development programmes. During the 1980s also a host of In JRY alone, there is 88.8 per cent increase in the CdntraI plan
n.ewprograI1.1meswere implemented in this direction. outlays during the period. But in 1996-97, there was a tleclf.ne in

the.budget estimates by 51.71 per cent over that of th~ previous
year.,The allocation to IRDP in 1995-96 slightly declined (by 2..8%) .
compared to thatofthe preceding year. But in 1996-97, tJ1ebudget
estimates remained constant, when compared to the previous year.

, The decline was incidental on the eve of the tremendous increase
, .' I

in the.allocation for other programmes. On the whole, there w.as
75.66 per cent increase in the allocation over the last fdur years.
Th~ Employment Assurance Scheme launched in 1993-94 also
has mad.e a tremendous adv~ncement showing 349.77\ per cent-
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Source: Economic Survey. Government (!t' hUJill 1995-96 and 1996-97

The foregoing discussion points to the fact that there has been
a spectacular increase in'the budget estimates for poverty
alle~iation programmes. In terms of the .number of new
programmes also there has been a phenomenal increase. However,
it is really a pity to see that the poverty .Ievel has not declined
correspondingly. According to Alternate Economic Survey (1995-
96), the percentage of population below the poverty line has
: increased from 35 percent in 1990-91 to 37.52 percent in 1993-
-94. The modified methodology adopted by the Government of
India on the recommendations of the Lakdawala Committee on
poverty estimate says that the proportion of people living below
the poverty line is likely to be as high as 40 per cent in 1993-94.
The UNDP Human Development Report has estimated that 61.5
per cent of India's population do not have access to three basic
capabilities-capability to be healthy and nourished, capability
for healthy reproduction and capability to be educated and
knowledgeable. The Capability Poverty Measure (CPM) index-
a new index introduced by UNDP in 1996 has ranked India 89th
amongst 101 developing countries. All these call not only for
further strengthening of the poverty a.lieviation programmes. but
also for shuctural and functional. changes in the design and
implementation 'of these programmes.

Redefining poverty
To begin with. it i.l quit~ imperative to redefine 'the concept of

poverty line. It has to he Linked to the general well-being rather
.than to a rigid and stationary lever of calorific .intake. The
spectacular hike in the cost of living following the opening up o'f
the economy with the liberalisation programme dIlls for more
i.ncome and expenditure in absolute tenns even to maintain the
standard of living the people have been used to. Besides, the
.advancement in science and technology and the consequent stream
of innovations have forced the common man to be subject to a
'demonstration' effect' to ralse his consumption expenditure to a
considerable extent. These factors have to be taken into
consideration while thinking of redefining the'poverty line. If such
a redefined poverty line is considered, it could be seen that the
percentage of people below the poverty line has been rising rather
than falling. '. \ .. '

Finance: It is also meaningful to observe the quantum of
finance available for the programme ..,.,ithregard to each poverty
alleviation programme. In many cases, ?thegovernmental allocation
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Conclusion
It is also necessary that there is constant monitoring and

eyaluati~n of the programmes. But in terms of the outcome.or .
long-term benefits, no one can be sure of any concrete judgement.
How far the programmes have helped to raise the status of the
poor? What goals could be achiev~d? What is the impact they
have on the eco~omic well-being of the people in a micr51e-vel
perspective? These are questions that call for more coherent
evaluation of all' the ~xisting programmes" It is also possible to
find out the pitfalls and remedy them. by resorting to such an
indepth evaluation. ~ 0

• Dr S. Mohallan is a Senior Lecturer, Dept oj Commerce, VTM
. NSS College: Dhalluvachapuram-695503, Thimvanantha-
puram district, Kerala.

57



(,

SOCIAL ECOLOGY: Edited by Ram'achandra Guha;
, ,

published by Oxford University Press, New Delhi; pages 387;
price Rs. 425. .,
With the growing awareness of the causes and consequences

of environmental degradation in recent times. the once-neglected
field of.'social ecology' which rests on the biophysical and socio-
cultural domains has assumed enormous theroretical and practical
importance.

In India, as elsewhere, sociologica~ research has been closely
linked to the rise and maturity of the ~nvironmental movement.
One can as well distinguish between two waves of
environmentalism: and earlier period of pioneering and prophecy
and. a more recent phase when intellectual .concern has been
associated with a popular social movement. Afrer the attainment
of Independence, began an age of ecological 'innocence'. when
the urge to 'industrialise' and 'catch up' with the developed world
pushed ecological concern to the background. It was only from
the early 1970s that this concern r~-emerged in the form of a more
vocal and articulate social movement (perhaps this new-found
concern is best illustfat.ed by now well-known but contrasting
episodes: the 'Chipko' movement, that famous initiative of the
Himalayan peasantry towards forest protection and the industrial
tragedy of Bhopal), It is this second wave that ,has' created the'
conditions for the elaboration of an ecologically informed social
science.

It is aga;'nst this background that this book, a collection of
essays, assumes greater importance;inste;Id of iooking at the
environmental issues in tenns of structures, values and institutions,
it proves a compact and analytical overview of various dimensions
of the dynamic interface between man and nature in the
contemporary Indian society_

The volume opens wit.h an e}.haustive an? insightful
introduction which, while analysing the neglect of ecological issues
in the: dominant traditions of social science, discusses the
alternative ecologically sensitive traditions of 'cultural ecology'
(ie the relationship between ecological context and social structure)
besides providing the contours of :social ecology'.

The selections in section I 'Nature and Culture', analyse in
different ways, the reiatioriship between ecological context and
social structure. The relationship between nature and culture is
.both interactive and'dynamic with human beings trying to mould
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the environment 'to their e~ds but always having' tJ work within I

the limits set by nature. Someti~es human int;rvkntion is suc-
cessful in establishing a new and .stable balance Qe~ween society
and nature; on other occasions, it itself is the cause! of ecological
.' . ~ '
decline.

I
i The selections in section II, 'Resource Use ,and Ab~se',

I emphasize based on several case studies, .the material uses of .
n:ature;the goods and services it provides for human sbciety besides
examining the relations between different soci:al groups in
conjunc-tion with social relations regarding the use;and abuse of

1/ ,nat,ura resources. !

I _
The essays in section III, 'Conflicting Claims <DverNature',

, ,
highlight the conflicts that may arise as a result of difterent interest,
groups staking claim over the same resources of ~it~erent reasons'
such as the conflicts that arose between the Baiga Tribe 111 Central

I
India and the colonial officials and the conflicts between large
mammals and human populations living in and around n~{ional
parks'and sanctuaries besides the policy implications.

I ".

,! The selections in section IV, 'Towards envirtmmental R~newal',
deal with the intimate links between intensive resource use,
environm.ental degradation and pove~ty besides .providing the
elements of an environmentally friendly and socially humane
strategy <ifdevelopment,

, I

Given .the ecological ahd cultural diversity of India, there is a
vast scope for studie~ 'of the reciprocal relations at- the, natural
environment and human. economic, social and religiobs life. How-
ever, the interdisciplinary research barriers have hhmpl~red .the

, . ,
pr9gress of social ecology s.uch as history and sociolpgy in terms
on method and the characteristic emphasis, with historians focus-
ing more on the domains of economics ~nd politics ,and sociolo-
gists and anthropologists on caste, community, religi0n and ritual:
or!demarcation between 'science' and 'arts' that takes effect from
the time students are in high school-which ai'a'lat~r stage may
adversely affect those interes'ted in social-ecological1research (ie
without a "proper scientific temperament). Perhaps a.kreat:er chal-
lenge to social ecology comes from the present ideoldgy of global
consumerism particularly since Iiberalisat'ion. FJther, in th~-
Indian context, liberalisation has been even more adtipalhetic.to
traditions of environmentalism than was developme~t in its hey-
day, The way out as Radha Kamal Mukerjee puts' it aptly, 'applied
human ecology is the of!ly guarantee of a permanent civilisation.' .
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An important feature of the volume is section introductions

explaining the rationale be~ind each selection along with an
annotated bibliography at the end of each section, of additional
readings on iss':.!..esdiscussed in the volume. ~J

-R,H. Itagi

THE PRESIDENTS OF INDIA AND T~EIR
CONSTITUTIONAL PORTRAYAL; by M,L. Ahuja; published
by Om Publications, 1643A, Sector 29, Housing Board Colony,
Faridabad-121008, Haryau,,; first published: 1997, pages 168;
price, Rs, 325, •

In "India, as in other parliamentary democracies, the_P-riT!le
Minister is the head of the government but the President is the
Head of State. Under the Constitution, the executive.authority is
.vested in the President, but it is to be exercised in- accordance
with the Constitution which provides for a Council of Ministers
to aid and advise the President..

However. since 1952 when independent India's first President,"
Dr Rajendra, Prasad took over, there have been certain inst~nce
when the need was felt to redefine President's role.

"New situations' require new formulations and. new
interpretation"s to be made in the interest of the country",- wrote

Mr G.Y.G. Krish~amurty, Election Commissioner of India in his
foreword to the book under -review. The author of this book has

,

attempted a brief portrayal of the constitutional status of the
President of India in his Introduction of the book. It is followed
by short biographical e~says on th~ succesive Presidents from Dr
Rajendra Prasad 10 the present incumbent, Mr K.R. Narayanan.
The book also throws light on the way these great Indian Presidents
tackled difficult s~tuations. \ -

In his detailed foreword to the book, Mr G.Y.~ Krishnamurty,
says: "As on today at Jhe fag end of 20th Century, when India,
which emerged as one of the powerful.nations and as the largest
practising democracy, it i~ time -to interpret our Constitution in
the light of the spitit of a free India and no more depend on British
conventions and practices." After analysing the various
.constitutional provisions, the Election Commissioner observes:
"The nation also expects the President to play an active role, as

I ,
and'when the .natiqn faces political, economic or anti-social crises
(like an emergency la:mps in times of darkness)."

, .
In view of the fl.neportrayal of men and matters, the title should

stirve as a useful rJference work. The publication is timely and an
eminently readabl~ work.

-S,P. Malik

l

,/

I

-

I J
It must always be remembered t~at what is new is not necessarily true and what is true is not nec~ssaril.y
new. Perhaps-Pope's advice in Essays in Criticism (1711) is still applicabl~:

"Be not tlie/irst by whom the new is triea
Nor yet the lasito lay the old aSide. "

/'
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The Indian palmyra ..

r.
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Rev. Fr. D'Souza-,,
I , • "

there are cultivators or toddy tapp~rs around the pl~ce_ But when
A does ripen the starchy substances in the coverihg fibre rums
into a rich and appetising yellow pulp the food value of which has
probably never been tested. . I
~ There is yet another utilization of the p~lmyra as1food which is
~nknown in the West Coast but common on the EaSt Coast,jn the
Tirunelveli and Madurai Districts. The. seedling. dfter. it sprouts
~nd before It emerges from the ground, grows in the form of a
longish tuber which the people call "palmyra potato", pana kilangu.
Boiled and eaten with palm gur itis said to be tblerable food,
cheap. and eaten by poor people who cannot afford rice. So you
can see how rich in food-value this neg'leeted,t'rce ik, giving palm
juice or alcohoJ., tender kernel or ripened rind. gur br oil or tuber,
thus rivalling the cocf?nut in the variety of its edible products.

• 1 .,
These great fan-like fronds have other uses besides. The leaves

themselves, thick an~unattratii\!e, may yet be softened to many
domestic uses. Cut down green and dried in the sun they turn to a
creamy white. and torn intQ-.Slender-r-ibbons. they rhak~ mats and
paskets for everyday use. The mats -are rough anlr used ~y the
poorer people while the better classes use'mats made of the leaves _.'
of th.e pandanus, or the screw-pine. The leaf takesired and green
colours easily and helps to give a decorative look to the baskets .1-' . .

When they dry by themselves on the trees these fronds make a
hackling fuel which can be easily tied up into big t6rches used by
the country people for. lighting them in the dark. It is an
unforgetable sight to see these flaming torches on the way side
blazing turiously in the night. From time to time ;Ithe pedestrain
rubs off the cinders against the ground letting a h1undred sparks
flying ,about, and swings it in the air to make 'it blaze'again: Or
more thrilling still, you may see groups of fishersl holding them
high in the rivul~ts as the tide. comes in, to attract the fish.

1 This precious .pal'!lyra hardly asks for any care/rom man for
its cultivation beyond the initial step of sowing ~ nuL., And if ,
man does nor plant the seed. nature has means'of doing so without' "'1

., i
man's intervention. I have seen in the TirunelvelilDistrict many
ari example of three trees-growing as it were from [a single root.

j Marvellous ~re the devices of Nature to prop~gate and per-.' .petuate herself without the agency of man. And.so Iet us conclude'~
this tale of the virutes of th~s kalpa \'riksha whose ]prahies no one . ,
~ings, with this note: that in its way, it brings home fO th.~ effective __~l """-\

:mind the wisdom and goodness 6f the Creator, Who in primeval. . - "\
. j. .1

ages; prepar~d the world of tree and fruit in wonqerful ways for. ' <
'the advent of Man. and for his service to the end' if time. 0 ,

rl
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Here in a garden on the banks of the Moola-Mutha river in
Poona where I s'it and work, is a J(;nely 'palmyra, its great trunk
crowned by ~ thick mass 'of dark green frond;. All thrQugh t~e
summer I saw its heavy bunches of dark shining fruits grow and.

- mature. I noted th~ time when a stalwart ~limber hopping up the
rude surface of its. tr.unk should have cut down the tender fruit and
lowered it into the hands of awaiting youths. But no one thought
of it because the tree and its r)ches are unknown here. Then the
fruits ripened. and one by one fell on the ground. and filled the
place with their strong scent. No straggling children to pick them
up and warm them in the ashes ora dy.ing fire, and chew the fibres
and eat the sweet yellow substance that binds fibres and nuts into
a shining compact mass. ,

My mind went back to the lovely village in the West Coast pf
. India ~here I saw the light of day and wliere in boyhood I learnt
all the uses to which this wonderful tree could be put. That village
nestles. between the hills and the sea. in .the land that used to be
known- as Tuluva, a land .of ri~e fields, coconut groves and
palmyras, of casuarinas and-cashews, and mango topes! J shall
not give the name of the enchanted village but shall call it
~hantipur. for as in Rupert Brook's Crantchester, "there is peace
.and holy quie.t there."

In Shantipur people know what to do with the pal~yra. Eating
the luscious kernel dripping with the nectar which-each ofits triple
nuts holds within it, is the least of its uses, though to boyish
appetites, it is the chief attraction.; ..The trees are tapped and the
juice prevented from fermenting by' putting some lifJ1.ein the pot
that receives the flow from.the pruned spadix. And even in the old
days not all the trees were tapped for drink. A good proportion
were tapped for jaggeryor gur. one of the principal art'icles .of
food in the neighbourhood . .By ten in the morning the tapper~ had

I gathered their days's quota, and round about t~eir houses in the
still heat of the noon hung the aroma of the boiling liquid as it
slowly hardened into a brown paste, It solidified in the form qf
thin round slabs when poured out on plain cloth and kept in shape
by rings made of slips of dried palmyra leaf. They would be packed
into ro'und rolls of twenty to thirty slabs also in paimyra'ieaves.
The very firewood that 'went to boil the pal'm juice wasrnade of
palmyra leaves and droppings from the tree, So from first to last,
that.round bundle of c~lUntry sugar which our" people have eaten
for centuries, was 'a product of the palmyra tree. .;

It is not often that palmyra. fruits ate allowed to" ripen when
" .
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Leucas aspera: an essential
component of the backyards of
Ke~ala households

I
I

Kunstleria keralensis: Sp~cies
nova, endemic to Western ~hats.
reported first from sacred groves

I

of Ke1rala.

I
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