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Prioritisation of Endangered Species

Ajith Kumar, Sally Walker and Sanjay Molur

1. Introduction
The Importance of Species

Spccies are the fundamental independent building blocks
of bio-diversity Laypersons and scicntists casily relate to
specics. Species often form the most oby 1ous biological unit
thal is of substanual use to people Species also form the
umt at which a substantial part of biological rescarch 15
carned out. Onr concern for the snrvival of spccics has
driven conscrvation policics and actions for many
centurics The traditional systems of conscrvation have by
and large cvolved around species that arc of practical usc
(for food. fodder, timber. etc ) In contrast, till recently
conscnvation  policies of Governments  (autocralic,
democratic or other wise) have evolved around specices that
arc charismatic or arc of scientific miterest. Even though
values of other components of biodiversity have also been
important. it is concern for the survival of specics that has
bcen the major driving force in conservation whether
traditional or governmental. It would continuc to do so,
since spccics are the building blocks of biodrversity 1o
whicli pcoplccaneasily relatcin icrms of various values

Even the simplest of ecosystems arc species rich. Jn
contrast, the resources interrus of arcy, funds and personnel
that can be sct apart for conscrvation of these species are
always very limited. The need to prioritise species for
allocation of such resources 1s therefore obvious.
Conscrvalion attempts by traditional  societies and
governments oflen reflect such priorntisation, dircetly or
indircctly.

Species Priorifisation
Prioritisation by IUCN

The most widely published priorttisation of species for
conservation action has been thc threatencd species
catcgories defined by thc TUCN (now World Conservation
Union), and used in its Red Data Book and Red Lists. In the
30 years since its definition, the Red Data Book categories
have been widely used by the JUCN, and Government and
Non-Government Organisations (o focus thetr attention on

species al higher extinclion risks. and have guided policy
and management dccisions in many countries. Many
national, regional and global assessments of exunction
risks in specics have been published, and many other
countries arc in the process of compiling their own fists.
Red Lists have also puided international specics trade
policies through CITES.

In 1984, the Specics Survival Commission of the TUCN
decided to revise the system in order (o (a) make it niore
explicit and less arbitrary so that it can be applicd
consistently by difTerent people; (b) include clear guidance
to cvalualc different rnisk factors so as to tmprove
objcctivity; (¢) enablc cross taxa compansons; and (d) to
cnablc a better undcrstanding of the process of
categonsation among different users of Red Lists (Mace
and Stuart 1994). The new system recognises three
categories of risk. Crinically Endangered, Endangered, or
Vulnerable Meeting any one of a sct of five criteria
gualilics a taxon (specics or lower) for listing at that Jevel of
threat. The five quantitative criteria ain at detecting risk
factors across a broad range of organisins and the diversc
hifc histories thiev exlubit. The quantitative values in cach
criterion were developed through consultation, but there is
no formal justification for these valucs. Other catcgories
resulung from the assessment are Data Dcficient,
Conscrvation Dependent (when 1t is only conscrvation
action that prevents Lhe taxon from meeting the threatened
critenia), Low Rusk, Extinet in the Wild, Extinct, and Not
Evaluated. A description of the Categories and Criteria arc
grven in Chapter 2. The new [UCN criteria for asscssiciit
of extinction risk is finding increasing acceptance and has
been uscd extensively 1n many countrigs and on many taxa
[UCN hasrecently made a global assessment of most of the
vertebrates and many invertebrates, using the revised
categorics and criteria (TUCN 1996). Among the Tndian
specics, 75 mamimals, 73 birds, 16 reptiles, 3 amphibians, 4
fishes and 22 nvertebrates have been listed as globally
threatened. The number of species that has been assessed 1s
very low. especially in the case of lower vertcbrates and
invertcbrates.

The new IUCN  categories reflect only rclative
extinction risks, and docs not reflect many of the values that
are often considered in prioritisation; e.g. utility valucs,
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ecosystem [unctions, taxa distinctiveness, cndemism and
[casibility. Somc of these valucs are, however, indirectly
refleeted in the calegorics. For example, endemic and rare
specics often comc under threatened categories, but this
need nol be the case atways. Another limitation is that
global. national and regional assessment may not give the
same rcsulls; global Low Risk taxon may fall under
nalional Endangercd calegory crvice versa.

Species Prioritisation in India

In recent Indian history, the most comprehensive
prioritisation of spccies for conservation has been through
the Wildlile (Protection) Act 1972, which alTorded varying
degrees ol protection to a whole range of animal species
under different Schedufes. This Act has since bcen
amended repeatedly, in 1982 1o allow capture and
translocation, in 1986 ro prevent trade n wild animals and
arymal products and 1n 1991 to afford protection to
scheduled plants apart from providing for more stringent
forms of protection to animals and punishment for
violations. The ratification of the Conventiont on
[nternational Trade in Endangered species (CITES) n
1976 extended protection from trade and related activities
to species that were thought tobe under threat

The Wildlife (Protection) Act of 1972 was passed at a
time when a wide varictv of wild animals in India were
perceived 1o be under threat from hunting and habitat foss
The specics were grouped into five Schedules cach of them
with differing dcgrees of protection, with animals in
Schedule I & I receiving the highest forms of protection. A
Schedule was added to include endangered plants also In
the almost total absence of quantitative data in the 1970°s
and soon alter, the allocation of species to different
schedules was based on expert opintons of wildlife and
forcst managers, biologists. and amateurs. This list has
been amended periodically based on inormation generated,
oftcn moving species from lower to higher schedules
affording them greater protection. This prioritisation of
species, as reflecled 1 their allocation to different
schedules, hasattracied a lol of criticism

1. It has been argucd that the allocation ol species to
Schedules often does not reflect the degree of threat
that the species are under. While somc abundant
speeies are in Schedule I, some rare and threatened
ones are grven low levels of protection.

2 It 15 also argucd that placing of some specics in
Schedule V as vermin has actually resulted in their
being hunted out. On the other hand, some of the
Schedulelor 1l ammals are major crop raiders causing
considerable economicloss in some arcas.

3. The legal provisions associated with the higher

Schedules (I & 1I) have often led lo prolonged
litigation, and thus have had low feasibility

4. The Schedules are biased in favour of the larger
mammals, reptiles and birds, often at the cxpense of
smaller marmmals, birds, lower vertebrates,
invertebrates, and plants.
The inclusion of a Jarge number of animals (including
many butterflics and beetles) in the higher schedules
have not allowed us to focus our attention on those that
arc rcally 1n need of it Tt has also been argued,
however. that any dilution of protection would put
many species at risk.

6 The allocation 10 Schedules docs not reflect valucs
such as ymportant ecological functions (pollination
and sced dispersal e.g by fruit bats), economic/social
and other ulihty. efc

W

There has thus been an increasing feeling that the
Schedules of Wildlife (Protection) Act, which reflect the
prioritisation of specics for conservation action. should be
re-examined so that (a) 1t reflects the values of specics to a
wider spectrum of people, (b) it incorporates the quantum
increase in information thal has taken place in the recent
years, and the modern principles of conscrvation biology;
(¢) the schedules discern among species that are really in
nced of attention, and (d) feasibility 1s an important criteria
whilc preseribing conservation actions. It follows also that
the prioritisation of species through allocation to different
schedules be transparent, objective and defensible.

Apart from the Schedules of the Wildlife (Protection)
Act, the Zoological Survey of India has recently produced a
Red Data List of Indian animals ‘The Botanical Survey of
India has published a hst of cndangered Indian plants
(Navar & Sastry 1987, 1988). folfowing the old ITUCN
categorisation. Even though the potentral values of the
planls arc menuioned, this catcgorisation ol Indian plants
and the Red Data Book of Indian animals remain only
assessments of threat status, without the ntegration of
other valucs for prioritisation.

An atlempt al prioritisation of Indian birds for
conservation was made by the Salim Al Centre for
Ornithology and Natural History (SACON) in August 1993
(Vijayan  1995).  Following presentations of the
conscrvation  slatus of different species, subgroups
identified (a) five endemic specics most urgently in need of
action in India (b) another five specics Lhat require priority
action 1n India in a global context; and (c¢) ten additional
spectes not covered above but which nevertheless require
action. The workshop also 1dentified action needs for the
above species. Apart from species, the workshop also
identified important bird arecas for conscrvation action
While the workshop brought together most of the experts in
the ficld thus cnsuring the use of the best data possible, the



prioritisation was not based on well-defined procedures
and criteria. Currently SACON is currently assessing the
conservation of status of birds using the revised IUCN
categories,

The most comprchensive prioritisation of specics has
been recently done, on the basss of the new 1CCN criteria,
for the medicinal plants in south India. This prioritisation
was done through thrce CAMY” workshops co-ordinated by
the Federation for Revitalisation of Local Health Traditions
(FRLHT) duning 1995-97, during which 139 medicinal
plants of south India were assessed and assigned threat
catcgorics. These spccics werc chosenout ofa priotity listof
more than 330 species compiled by FRLHT based on thetr
threat status reported in published literature (¢ g. Red Data
Book of Indian Plants) and an analysis of consuniption of
medicinal plantsby the tradutional medicine industry Even
though the specics were chosen initially for the:r medicinal
uses. there was no consideration of Lheir relative values,
other atility values, biological values such as endemigin,
and eccsvstem functions. and feasibilily.

Apart [rom the above alicripts at prioritisation of
threcatened specics by organisations and  professional
bod:cs, individuals have attempted to prioritise sonie laxa
bascd on their studies. An assessment ol conservation
status of birds of Nicobar Islands using the new [UCN
catlegories hasbeen attempied by Sankaran (1996).

A review of the above attempts at prioritisation of
threatened specics reveal that (a)y all have been bascd on
threat or conservation status alone, and fiave not integrated
biological valucs, utility values, and feasibility, and (b)
these arce not based on the framework now defined by the
[UCNexcept for the assessmentsby FRLHT.

Biological Values In Species Prioritisation

Ceulral to any biodiversity conscrvalion prioritisation is
thc biological values atlached to different levels of
brodiversity. Protection of specics at high risk of extinction,
for cxample, has guided conscrvation priorilisation for
may decades Increasingly, however, other bological
valucs especially brodiversity levels above the specics, arc
being considered in conservation prioritisation (scc
lohnson 1993). The purposc of this section is (o give a brief
introduction 1o the biological values at genelic and species
levels and the critcria for their cvaluation that have been
commonly used in the recent vears.

GeneticLevel

Gienefic diversity is the variation in genes within an
wndividual species. The greater the genetic diversity the
greater 1he long tern adaptability of the species Allelic
diversity, presence of particular rare alleles, dcleterious
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reccssives or karyotype variants are different criteria that
could be used to assess the genctic diversity of different
populations (Noss 1990). Genetic diversity is bcing
increasingly  considered in  sciling priorities  for
conservation of populations of highly endangered species.
It is also of importance while considering wild relatives of
cultivated or dotnesticated species

Species Level

Among all levels of biodiversity, management and
assessment activitics have been mostly at the specics Ievel
for several rcasons ¢ g. specics appeal to people, they are
casily studicd, and arce fegally recognised and protected.

Jicological indicators which scrve as easily monitored
sturrogates of ecosystein structure, functron and integrity

Key-stone spectes which cven though not forniing a
major part of the biownass, arc pivotal o the survival of
many other speces in the communily, for caample. by
providing food at cntical ines of the yecar These specics
make a disproportionate contribution to the maintenance of
the community in which they occur.

Umbrella species that have large arca requiremaents and
for tns reason its protection also ensurcs the surveval of
many other specics.

Filagship species which are chansmauc specics that
attract popular attention.

Endemic or resiricted range species 18 ol high
biological value. and is a good mdicator of vulnerability 1o
extinction. Besides focussing attention on  individudl
specics, endemics and restricied range species richness can
be an imporlant criteria in prroritisation of sites (Kershaw
et al 1995). However. this criicrion isbiased against widely
distributed bur threatened specics and taxonomic groups
among which endemism or restricted range distribution 1s
low.

Threatened Species: This is not a biological valuc as
such but often a result of human activitics. There are
howcver indications that scveral biologicual trails are
assoctated with vulnerability to extinction (e.g. ICBP 1992.
Witling & Loeschcke 1995). The revised IUCN criteria
(Mace & Lande 1991) recognise three categorics of Lhreat
Critically Endangered, Endangered and Vulnerable. These
critcria have becn used extensively in many countrics and
on Irany taxa o assess conscrvation status and prioritisc
species for conservation action.

Theuse of thiscriterion for species or arca priorntisation
1s often a short-term mcasure to protect high-risk specics.
However, this could compromise the long-term goal of
conscrving a rcpresentative sample of faxa, especially if
particular taxonoric or trophic categories face higher risk
(Kershawetal 1995).

Taxonomic distinctiveness: Distinclive taxa are specics
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(or higher taxa) with unique character states, often
reflected by evolutionary distinctiveness (Vane-Wright ef
al. 1991). and arc hkelv (o be genetically more unique than
othertaxa. Attcmpts have been made to weight such unique
taxa while assessing species richness by giving higher
scores to specics representing deep phylogenetic branches
while choosing sites 1 sequence (Wilhams et al 1991).
Others have uscd morc refined measures of taxic diversity
such as divergence mformation and phylogenelic trec
topolegy (May 1990, Vane-Wright ct al 1991, Crozier.
1992, Faith 1992, Williamset al 1992, Fjcldsa 1994).

Integrution of criteria

The integration of these ological criteria presents several
methodological problems. partly because the criteria often
represcnt different levels of biodiversity that arc oficn
incompalible. or whose relationships arc 1consistent or
not known At 1he species level, prioritisation till datc has
been based largely on threat status (scc Scction of
Endangered Specics Prioritisation), without considering
otherecological values such askeystone functions.

A number of biological trails are associated with
vulncrability to extinction (Terborgh 1974, Thomas &
Mallorie 1985, ICBP 1992, Dobson et al 1995). In birds,
restricted range was ajuajor indicator of vulnerability, and
cndangered bird areas sclecied by ICBP using this
indicator. also represented species richness and thieatened
spccies not only of birds. but also of other taxa such as
mammals, msects and plants (ICBP 1992). A few other
studics also indicate that restricted range or rarity may be a
morce cfficient criterion than cither species richness or
threatened specics (e.g. Pressey & Nicholls 1989, Margules
et ol 1988, Witting & Loeschcke 1995). Most of the
restricted range species of butterflies in Morocco occurred
in the most speeies rich arcas (Thomas & Malloric 1985)
while in contrast for most British taxa, the restricted range
species accurred outside the species rich areas (Prendergast
etal 1993),

The relationship between specics richness, restricted
range specics. and threatened specics is thus inconsssient.
varying geographically as well as taxonomically. It is
thercfore necessary to examine this rclationship before
deciding upon their application in site prioritisation.

Species Prioritisation in BCPP
Recommendations of the Project Design Worlshop
Prioritisaticn of specics 1s an important goal ¢ BCPP The

Project Design Workshop held on 17-18 April 1996,
discussed this component in detail The Working Group on

Specses recommended that the specics component be
divided into three groups for prioritisation; wild relatives of
cultivated plants, medicinal plants, and endangercd
species As far as the endangered specics was concerned,
the Working Group suggested that conservation status be
the primary crileria in prioritising them. Other values
could be used 1o further prioritise the cndangered specics.
The Group also recommiended that the revised TUCN
criteria and categorics bc applied to cvaluale the
conscrvalion status of species, since they have been widely
used and understood. Conscrvation Asscssment and
Management  Planning (CAMP) workshops werc
suggested as the process by which such an assessment could
be made. CAMP workshops allow rapid applicauon of the
revised JUCN criteria. while ensuring the best use of most
recent published and unpublishied information. and
personal participation of the relevant cxperts The species
working group appreciated that within the short period of
tinc and funds available . and paucity of information on the
enormously large mimber of species in India, only a few
specics could be taken up for asscssment ft was however
unportant that the framework for a systematic assessment
of the conservation slatus of Indian species to be designed,
and thc process be initiated during this project.

The Groupdiscussed the prioritisation of Indian taxa, to

etect some ol them for an assessment during the project
The number of specics i Lhe taxa, prior or ongoing aticmpt
at similar asscssment, information availability, and
constraints of titne were considered while selecting the Laxa
for assessiment. Mammals (as two groups, small and large
maunnals). reptiles, amphibians and freshwater fishics
were selected during the workshop itself. An invertebrate
taxon and a group of marinc organisms werc also sclecled,
with the specific taxa to be decided upon later following
discussion among resouree persons.

Among the fauna, the account the ongoing cfloit by the
Salim Al Centre for Ornithology and Natural History to
assess the Iudian birds and decided not to duplicate the
cffort. Sinularly, the group took into account the published
asscssment of Indian plants (Nayar and Sastry, 1987) and
dceided net to duplicateit, even though this assessment was
based on the old IUCN cnitena and categorics. However. as
an example, mcdicinal plants of central and northeast
India, and vorthwest Himnalaya was chosen later. This
allowed a comparison of results from two methods
Morcover, 1t would also complimeni (he asscssiment of
medicinal plants ol south India by the Foundatian for
Revitalisation of Local Health Traditions (FRLHT). The
{axa chosen in the end were medicinal planis (of central and
northeast India. and narthwest Himalaya), soil and aquatic
nver(ebrates of south India (chosen after later discussion),
amphibtans,  reptiles.  mammats(small  and  large),
mangrove organisins (chosen after coral reel was



considcred impractical). and freshwater [ishes. Among
these, the preparation for the workshop an freshwater
[ishes was initiatcd under the BCPP, but due to lack of funds
in the project, the workshop was hctd by the National
Bureau of Fish Genetic Resources, with their own funds.

Objectives

The following were the specilic objectives of the
cndangered species prioritisation

(a) Provide an asscssment ol the conscrvation status of
Indian specics insclected taxa that is based on the best
information that 1s availablc both published and
unpublished.

(b) Providc information on the threats faced by cach
assesscd taxon that form the reasons for their
conscrvation status.

(¢) Provide complcte documentation of the information
that forms the basis of the assessient.

(d) Provide information on threatencd species that (s
necessary for prioritisation of sites.

(¢) Providcanassessment of the lessons lcarnt during this
rapid asscssment of conscrvation status and of the
rcliability of the methods and process.

A dctailed descripnion of the revised IUCN categorics
and criteria, and the CAMP workshops is given in the next
Section. This is followed by brief reports on cach of the
workshops, along with a list of assesscd species and their
[UCN Red List categorics. Published results from the
workshop on freshwater fishes held by NBFGR are also
given. [n the last Section the major results and
rccommendations  are  discussed  Dcetailed  reports,
including documentation of the information compiled
during the workshop, have been prepared separately for
cach workshop

2. Methods
TUCN Red List Categories and Criteria
Introduction

The revised IUCN Red List categories were suggested by
the Species Working Group as the indicator to assess the
conscrvation status of the selected taxa, taking into
consideration its wide acceplance and  improved
objectivily. The TUCN Red Data Book guides major
conscrvation cfforts all over the world. The TUCN Red Lisl
catcgorics and critena, in exislence for over 30 years, have
been revised during the last seven years in order to (a) make
it more explicit and Jess arburary so that it can be applicd
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consistently by different people; (b) include clear guidance
to evaluate diffcrent risk laclors so as to improve
objectivity, {¢) enable cross taxa comparisons, and (d) (o
enablec a bectter understanding of the process of
categorisation among diffcrent vscrs of Red Lists (Mace
and Stuar( 1994)

The new system recognises three categorics of nsk,
Cntically Endangered, Endangered, and Valnerable.
Mceting any one of a set of {ive criteria qualifies a taxon
{species or lower) for tisting at that level of threat. The five
quantitative criteria ann at detecting risk factors across a
proad range of organisims and the diverse life historics they
exlnbit. ‘The quantitative values in cach critcrion were
devcloped through consultation. but there is no formal
Justification for these valnes. Other categories resulling,
from the asscssment arc Data Dcficieni  Conscrvation
Dependent (when 10 is only conservation action thal
prevents the taxon from mecting the threatened criteria),
] owRisk Extinctinthe Wild, Extinet, and Not Evaluated

For cach of liese threat categorics, there are five
criteria, A to E, which relate to extinction risk. The critcria
Ato D have sub-criteria that are ascd (o justify the histing of
a species under @ given category and criteria. The five
criteria ale:

(a) Declining popujation (pastor projccted)

(b) Small disiribution, fragmeniation and dechne or
fluctnation

(c) Small populationsize anddecline

(d) Vervsmall populationorvery restricted distribution

(e) Quamitativcanalysis of probability of extinction

[t is not intended that all criteria be applied (o a given
species. Although the criteria for each of (he threat
categories arc based on quaniitative (hresholds, infcrence
and projection are perniitled so that taxa for which there is
very littleinformation can alsobe assesscd.

A summary of definition of the terms, and criteria to
assess diffcrent categornies given below, are taken from
1UCN (1996)

Definitions

Population

Population 1s defined as the total number of individuals of
the taxon. For (unctional rcasons, primarly owing to
differences berween life-forms, population numbers are
cxpressed as numbers of matuare individuals ouly In the
case of taxa obligately dependent on the other taxa for all or
part of therr cycles. biologically appropriate values for the
host taxon should be used
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Sub-populations

Subpopulations are defincd as geographically or otherwisc
distinct groups in thc population between which there is
Iittle exchange (typically one successful migrant individual
or ganicte per ycar or less).

Mature individuals

The number of matnre individuals is defined as the number
of individuals known, csfimaled or inferred (o be capable of
reproduction. When cstimating this quantity the following
points should be borne in mind.

(1) Wherc the population is characteriscd by nalural
fluctuatrons miniinum number should be used.

(b) This measure ismicnded to count individuals capable
of reproduction and should therefore exclude
individuals that are environmentally, behaviourally or
othenwise reproductively suppressin the wifd.

(c) In the case of populations with biased adult or
breeding sex ratios it 1s appropriate (o use lower
cstumatces for the number of mature indviduals which
take this mlo account (e.g. the estimated cffective
populationsize)

(d) Reproducingunits withinaclone should be counted as
mdividuals, except where such units are unable 1o
survive alone (e g. corals).

(¢) Tnthecascof taxa that naturally losc all or a subsct of
mature individuals al some point in their life cycle, the
cstimate should be made at the appropriaic time, when
mature individnals are ava:lable for breeding.

Generation
Generation may be measured as the average age of parcnts

in the population. This 1s greater than the age at first
breeding, cxcept intaxa wherc individualsbreed only once.
Continuing decline

A contimung decline 1s @ recent, current or projected future
deeline whose causes are not known or 1ot known or not
adequately controlled and so is ligble to continue unless
remedial measures arc taken Natural Quctuations will not
normally count as a continuing decline, but an obscrved
decline should not be considered to be part of a natural
[Tuctuation unless there is cvidence for this.

Reduction

A reduction (criterion A) 1s a decline 1n the amount (%)
stated ovcr the time period (vears) specified, althongh the
decline need not stil! be continuing. A reduction should not
be mterpreled as a part ol a natural fluctuation unless there
1s good cvidence for this. Downward trends that are part of
natnral fluctuations will not normally count as a reduction

Extreme fluctuations

Extremie fluctuations occur in a nuinber of taxa where
population siz¢ or distribution arca varies widely, raptdly
and frequently, tvpically with a variation greater than one
order ofmagnitude (i.e atenfold increasc or decrease).

Severely fragmented

Severcly fragmented refers Lo the sithation where increascd
extinction risks io the taxon result from the fact that most
individuals within a taxon are found in small and rclatively

isolated subpopulations. These smali subpopulations may
goextinet, with a reduced probability of recolonisation.

Extentof occurrence

Extent of occurrence 15 defined as the arca within the
shortest comnfinuous umaginary boundary, which can be
drawn to encompass all the known, inferrcd or projected
sitcs of present occurrencees of a taxon, excluding cases of
vagrancy ‘Tlis measure may exclude discontinuitics or
disjunctions within the overall distributions of taxa (¢.g .
large areas of obviously unsuitablc habitat, but sec ‘arca of
occupancy ). Extent of occurrence can often be measured
by a minimum convex polvgon (the smallest polvgon in
which no intcrnal anglce exceeds 180 degreces and which
contatns aii the sitcs of occurrence).

Arecaoloccupancy

Areaof occupancy 1s defincd as the area within its ‘extent of
occurrence’ (sec definition) which is occupied by a taxon.
excluding cascs of vagrancy The measurc reflects the facl
that a taxon will not usually occur throughout the arca of its
extent of occurrence, which may, for example, contain
unsuitable habitats. The area of occupancy is the smallest
area cssential at any slage to the survival of existing
populations of a taxon (¢ g. colonial nesting sites, fceding
sites for migratory taxa). The size of the arca of occupancy
will be function of the scale at which it 1s measured, and
should be at a scale appropriatc 1o relevant biologecal
aspectsof thetaxon Thecriterionincludesvalucsinsg km

Location

Location defines a geographically or ccologically distinct
arcain which a single event (e g. pollution) will soon affect
all individuals of the taxon present. A location usually, but
not always, contains all or part of subpopulations of the
taxon, and istypically a small proportion ofthe 1axon’s total
distribution

Quantitative analysis

A quantitative analysis 1s defined here as the technique of
population viability analysis (PVA). or any other
quantitative form of analysis, which cstimates the

extinction probability of a taxon or pollution based on the
known lifc history and spccified management or non-



management  options.  In presenting the results of
quantitative anatyses the structural equations and the data
should be explicit

The Categories

Extinct (EX)

A taxoniscxtinet when thereis noreasonable doubt that the
last individual hasdied.

Extinctin the Wild (EW)

A taxou is Extinel in the wild when 1t 1s kuown only to
survive in cullivation, in caphivilty or as a naluralised
population (or populations) well outside the past range. A
taxon 1s presumed extinet in the wild when exhaustive
surveys m known and Jor expected habilat, at appropriate
times (diumal, scasonal. anuual), throughouwt its historic
range have failed to record an individual Surveysshouldbe
ovcr a lime (rane appropriate to the taxon's lifc eyvele and
lifc form

Criticalty Endangered (CR)
A taxon 15 Crlically Endangered when it 15 facing an

extremely Ingh risk of extinction in the wild in the
nnnediate future asdefined by any ol'thecriteria (Ato E)

FEndangercd (EN)

Ataxonis Endangered whenitisnot Criticatly Endangered
bul is facing a vers high risk of extinetion i the wild in the
necar futne, asdefined by any of thecritcria(AtoE).

Vulnerable (VU)
A taxon 1s Vulnerable when it is not Critically Endangered
o1 Endangered but 1s facing a high risk of extinction in the

wild in (the medim-term future, as delined by any of the
criternia (Ao D)

Lower Risk (LR)

A taxon 1s Lower Risk when it has been evaluated, docs not
satisly the criteria for any of the calegorics Critically
Endangered. Endangered or Vulnerable. Taxa included in

the Lower Risk category can be scparated into three
subcalcgories’

Conservation Dependent (CD)

Taxa which are the focus of a continuing taxon-specific or
habitat-specific conscrvation prograrame largeted towards
the taxon inquestion, the cessathion of which would result in
the taxon qualifying for onc of the threatened calegorics
abovewithina penod of five years

Ncar Threatened (N'T)

Taxa which do not qualily lor Conservation Dependent, but
wlhich are closeto qualifving for Vulnerable
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Least Concern (LC)

Taxa that do not qualily for Conservation Dependent or
Near Threatened

DataDeficient (DD)

A taxon 1s Data Deficient when there is inadcguatc
information to make a direct, or indirect, assessment of its
risk of extinction based on its distribution and/or
population status. A taxon 1n this category may be well
studicd, and its biology well known, but appropriatc dataon
abundancce and or/distribution is lacking Data Deficient is
therefore not a category of threat or Lower Risk. Listing of
taxa in this category indicalcs that more mnfoimution 18
required and acknowledges the possibility that futire
rescarch will show that threatcned classification is
appropriatc 1t 1s umportant 1o make positive use of
whatever data arc available. In many cases greal carc
should be cxcrcised in choosing between DD and
thicatened status 1M 1he range of 2 taxon is suspecled 1o be
rclatively circumscribed. if a considerable period of time
has elapsed since the last record of the 1axon, threatened
status mas well bejustificd

Not Evaluated (NE)

A taxon is Nol Evaluated when 1t has not yct been asscssed
against the criteria.

Criteria for Critically Endangered, Endangered and
Vulnerable

Critically Endangered (CR)
A taxou 1s Critically Endangered when 1t 1s facing an
extremech  highly risk of extinction i the wid i the
mmniediate futnre, as defined by onc of the following critcria
(AOE):

A Populanon reduction un the form of either of the
Sfollowing

1. An obscrved, estimated, inferred or suspected
reduction of at Icast 80% over the last 10 yearsor three
generation, whichever is the longer, based on (and
specifving) anyoflthe following'

(1) direct obscrvation

(b) anindexofabundance appropriatc for the taxon

(c) a dccline in arca of occupancy, extent ol
occurrcnce and/orquality of habitat

(d) actualor potential levels of exploitation

(e) the cfltets of introduced taxa, hybridisation,
pathogens, pollutants. compelitorsor parasites

2. Arcduction of at lcast 8O %. projected or suspected to
be met within the next ten years or {hree generations,
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whichever isthe longer, based on (and specifying) any
ofthe (b) to () above.

B. Extent of occurrence estimated 1o be less than 100
sq.km or areas of occupancy estimated 1o he less than 10
sq.km, and estimates indicating any two of the jollowing

1 Sevcrely fragmented or known to exist at only a single
location.

2. Continuing declinc, observed, inferred or projected 1n
any of the following

(a) extentofoccurrence

(b) areaof occupancy

(¢) arca.cxtent and/or quality of habitat
(d) numiber of location or subpopulations
(c) number of maturc individuals

3 Extreme fluctuations in any of the following

(1) exrentof occurrence

(b) arcaofoccupancy

(¢) numberoflocations or subpopulations
{d) number of mature individuals

C Poputlation estimated to number less than 250
mature individuals andeither

1 An estimated continuing decline of at least 25%
within 3 years or onc generanicen. whichever is longer
or

2. Acontmuingdecline. abserved, projected or inferred,
in number of mature mdividuals and population
structure mthe formofl cither

() scvercly  fragmented (i ¢ no subpopulations
cstimated 1o containt more than 30 mature
1ndrviduals)

(b) allindividvalsarcina single subpopulation.

D. Population estimated 1o number less than 50 mature
individuals.

L. Quantitative analysts showing the probabiliy of
extincton in the wild 1s al least 350% within 10 years or 3
generations, whichever isthe longer:

Endangered (EN)

AtaxonisEndangered when it 1s not Critically Endangered
but 1s tacing a very high risk ol extinctron in the wild in the
near [uture, as defincd any of the following criteria (Ato E):

A. Population reduction mn the form of either of the
following

1 An observed, esumated, nferred or suspected
reduction of at least 30% over the last 10 vears or three
generation, whichever is the longer, based on (and
specifying) any of the following

(a) directobservation

(b) anindexofabundance appropnate [orthe taxon

(c) a dechine in arca of occupancy, exient of
occurrence and/or quality of habitat

(d) actual or potentiallevels of exploitation

(c) the cffects of introduced taxa, hybridisation,
pathogens, pollutants, competitorsor parasites

2. A reduction of at least 50%, projected or suspected to
be met within the next ten years or three generations,
whichevcer isthe longer, based on (and specifying) any
of the (b) to (¢) abovce

B. Extent of occurrence estimated Lo be less than 5000
sq km or areas of occupancy estimated to be less than 500
sq.km. and estimares indicating any two of the following:

1. Secvercly fragmented or known to exist at only a single
location

2. Contimung dechne. obscrved. inferred or projecied in
any of the folfowing

(4) extentofoccurrence

(b) areaoloccupancy

(¢) arca.cxtent and/ar quality of habirtat
(d) number oflocation or subpopulations
(¢) numberofmaturcindividuals

3 Lixtreme flncinations inanv ol the lollowing,

(a) cxtentofoccurrence

(b) arcaofoccupancy

(¢) numbcroflocations or subpopulations
(d) numbercf mature individuals

" Population estimated fo number less than 2500
malture individuals and cither.

I An cstimated continuming decline of at least 20%
within 3 ycars or one generation. whicliever is longer
or

2. Acontinuing decline. observed. projected or infcrred.
in nuinber of mature individuals and population
structure inthe formofleither.

(a) scvercly fragmented (r.e. mo  subpopulation
cstimared to contamn morc than 250 mature
individuals)

(b) allindividualsarein asingle subpopulation.

D. Population estimated (o number less than 250
mature indmvidualy

L. Quantitative analysts showing the prohability of
extinction i the wild is at least 20% withir 20 years or 5
generalions, whichever isthe longer.

Vulnerable (VU)

A taxon s Vulnerable when it is not Criically Endangered



or Endangcred bul 1s facing a lugh risk of extinction in the
wild in the medium-term future, as defined by any of the
followingcriteria (Ao E).

A Populution reduction 1n the form of either of the
following

1 An obscrved, estymated, infcrred or suspected
rcduction of at least 20% over the last 10 years or three
generations, whichever is the longer, based on (and
spectfying) any of the following:

(a) directobscrvation

(b) an tndex of abundance appropriatc for the taxon

(¢) a dechine 1n area of occupancy, extent of
occurrence and/or qualifv of habiat

(d) actvalorpotentiallevels of exploitation

(¢) (he cffects of introduccd taxa, hybridisation,
pathogens, pollutants, compctitors or parasites

2 Arcduction of at least 20%, projected or suspected 1o
be met within the next ten years or threc generations,
whicheveristhe longer, based on (and specifying) any
of the (b) to (c) above.

B FExtent of occurrence estinated (o be less than
20,000 sq km. or areas of occupancy estimated 10 be less
than 2.000 sq.knt. and estpiates indicating any two of the
Jollowing.

. Severely fragmented or known to exist atonly asingle
locatton.

2 Continningdecline, obscrved, inferred or projected in
any ofthe following

(a) cxtentofoccurrence

(b) arcaofoccupancy

(c) area, exient and/orquatity of habitat
(d) number oflocationor subpopulations
(e) numbcrofmature individuals

3. Extremc fluctuationsinany of the following:

(a) extentofoccurrence

(b) arcaofoccupancy

(¢) number oflocations or subpopulations
(d) numbcr of mature (ndividuals

C. Population estimated to number less than 10,000
mature individuuls and either-

].  An cstimaled continuing decline of at least 10%
within 10 years or 3 generanions, whichever 1s longer
or

2. Acontinunng decline, observed, projecied or inferred,
i number of mature individuals and population
structurcinthe formofeither

(2) scverely fragmented (ie. no subpopulations
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estimated to contain more than 1000 malure
individuals)
(b) allindividuals arein a single subpopulation,

D. Population very small or restricted in the form of
either ofthe following:

1. Populalionestitnated to number lessthan 1000 miature
individuals.

2. Population is characterised by an acute restriction in
its area of occupancy (tyvpically Jess than 100 sq km )
or in the number of locations (typically less than 3)
Such a taxon would thus be prone to the effects of
human actrvities (or stochastic events whose impact is
increased by human actrvitics) within a very short
period of fime in an unforesceable futurce, and st1s thus
capable of becoming Critically Endangered or even
Extinctinavery shortperiod.

£ Quantitanve analysis shoving the probubility of
extinction mthewdlcdis at least 10%seithur 100 years

Camyp Borkshops
Introduction

We decided to use the Conservatiorr and Management
Planning (CAMP) workshop process 1n order to make a
rapid assessmcut ol the conscrvation status. according to
the revised YUCN cnleria. Workshop enabled the rapid
comptlation of the vast amount of informanon that was
relevant {0 thc assessment, most of this mformaition
pertains  to  locality  records, distribution, habitat
preferences, threats, perceptions of population dechine efc.
This vast amount of information has mostly remaincd
unpublished. The workshops allowed piecing together
such inforniation, in a structured manncr that became
usefol inasscssment The discussion and consensus among
the participants duning the process 1nsurcd that the
asscssment is owned by the participanis as a group rather
(han any individual Sucb group owncrship is onc ol
important advantages of the workshop process. Making use
of the vast unpnblished ynformation was another. The
workshops allowed a Jarge number of resource persons 1o
personally participate 1n the assessmcut of the conservation
status of the taxa that they were fanuliar with This has
rarcly happencd before in lndia Finatly, the workshop was
a rarc opportunly for cxperts in a taxon 1o mect cach other
and form a nct work. with a common understanding of
research and conservation needs.

CAMP workshops were designed by the Conservation
Breeding Specialist Group of the TUCN to facilitate
objective and syvstcmatic prioritisation of rescarch and
management action ueeded for species conservation.
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During the workshops the participants contributc, discuss,
and piece together information that is relevant (o, a)
making an asscssment of conscryation status according 1o
revised IUCN criteria; b) making recommendations on
management and rescarch needs: and ¢) captive breeding,
il needed for conscrvation. The relevant information on
cach taxon (spectes cr sub specics) is provided on a taxon
data sheet. The JTUCN Red List category, and the criteria
and sub-critcria on the basis of which the asscssment 1s
made, are also given in the taxon data sheet (see taxon data
sheet). Other information includes relevant references (o
field studies, threats. and rccommendations on
management, research, captive brecding and the need for a
population aud habitat viabilhiy analysis. The CAMP
works thatwe conducted had three phascs.

Preparation

Selection of participants

During the workshop preparation period we made a
preliminary list of nearlv 2,000 resource persons who could
participate in the asscssment. by attending workshops or
otherwise. A letier intimating them of the workshops, with
a brief profitc of BCPP, was scat to all of thein. A potential
list of participants for each workshop was niade based on
the response from resource persons, the need to cover
diffcrent geographic arcas and sub taxa, availability of
funds, and the need to Iinit the parucipants to 30-40. The
participants were finally known only when they arrived at
tlie workshop venue,

After the imvertebrate workshop, we made an atternpt to
collect information prior to the workshop. especially front
those who could not attend it, by scnding them biological
information shects. The information sent 1o us on these
shects was placed atthe workshop.

Selection of host institutions

The institutions that could host the workshops, and
collaborators, who could assist. were selected in differcnt
partsofIndia.

Preparation of bricfing materials

The bricling materials provided to the participants
included o CAMP Reference Manual, and a comnpilation of
rclevant references The CAMP Reference Manual gave
descrniption of the revised TUCN Red Luist categorics and
criteria. and of the CAMP process The compilation of
references included review papers on the taxonomv or
distribution of the taxa under considcration, which the
participants needed to refer 1o Besides, the relevant Flora
and Fauna of India volumes and other rcference books werc
also made ayailable at the workshop venue.

The Workshops

We conducted six CAMP workshops, on medicinal plants
in Lucknow: soil and aquatic invertebrales in Chennai;
Amphibians in Bhubaneswar: Reptiics in Cmmbalore;
mangrove organisms in Goa; and Mammals in Bangalore
The [irst workshop was held in January 1997, and the last
onc in August 1997. The preparatory work for the
workshop on freshwaltcr fishes was donc under this project,
bul due to tack of funds 1 the project, the workshop was
held by the National Bureau of Fish Genetic Resources.
Lucknow. Each worksliop lasted for 5 days, with the
following programme-

Inauguration

With a brief introduction to the background of the
workshop, Endangcered Species Prioritisationand BCPP.

Anintroductory session: with

(a) Anintroduction to Endangered Species Prioritisation

(b) An introduction to thce revised TUCN Red List
calcgoriesand critcria

(¢) An introduction fo the CAMP process, and ground
rulcsof the workshop

(d) Fillingupofataxondatasheet, asancxaniple

The fillingup of taxon data sheets

Following the introductory session, which usually ended by
the cvening of the first day, the participants were sphit into
3-5 working groups, bascd geographical or taxonomical
covcrage. Each sub group was asked to takc up as many as
specics as possible, out of a 1ist that we had provided them
with, Normally a CAMP workshop lasts three days. and
covers only 12-50 specics BCPP CAMP workshops werc
extended to five days, in order to cover more specics. Even
though the first two workshops covered oaly 80 to 90
specics, we found later that the participants could hc
actually pushed to cover more specics. The participants
were enthustastic about completing alt species in their arca
of specialisation and worked frory early morning till late
night to finish the challenging task.

Each of the sub groups had onc recorder (who filled up
the taxon dala sheets. based on the consensus information
provided by the participants), and onc (acilitaior who
resolved conflicts and ensured participation of all group
members. The workshop facilitators werc also available to
providc clarifications and to resolve conllicts, and to cnsurce
that the sub groups nioved on rather than gefting stuck on
some species. Flexibility was the key, we adjusted our
process and schedulc as needed to achicve goals

Review of taxon data sheets

All the taxon data shcets that were filled up by the
subgroups were revicwed by the whole group, cither at the



cnd of each day, or next day merning in plenary sessions.
This gave an opportunity for the whole group to criticise
and contribute to the assessmeni, while ensuring that a
large number of specics were assessed.

Specialissue working groups

During evern CAMP workshop, the participanis raised
important issucs rclated to the conservation of the taxa
under conscrvation. These issues pertained to the revised
[UCN calcgorics, criteria. taxonomy, rescarch needs,
education, legai issucs ¢fc. Instead of discussing these
issucs as and when they were raised, one session of the
workshop was dedicated to the discussion of these issues,
ofien in subgroups The recommendations of the sub
groups were reviewed at a plenary scssion.

Valedictory session

The valedictory session, was an occaston to thank the local
host, collaborators, and the participants,

Post-workshop

The intensive schedule during the workshop, ncluding
review, enisured that taxon data sheets were crror free to the
extent possible. and entered in the computer. However, a
draft copy of all taxon data shcets were again sent {o the
participants aflcr the workshop in order to make final
corrections, and to include relevant references, wlierever
unceded. The participants were requested to return the
sheets within one month. The response (o this has been
somcwhat slow. A final report, that inciude the taxon data
shects for all the assessed taxa, and detailed analysis of the,
data that they comtain would be distributed to all
participants, as well as (o others. Due to the delay in
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reviewing laxon data sheets, and busy schedule of the
workshops, the final reports are not vet ready.

In the report on the vanous 1axa that follows, only the
data front the workshops arc used. Final corrections by the
participants have not been incorporated. However, this is
not expected to change the gencral trends presented here.

Scale of Assessment

The IUCN categorics and criteria are ideally applicd- to
global populations For endemics, however, regional
asscssnient that covers the cntire population would be
cquivalent to a gfobal asscssment. Assessment of a species
that is 1solated from other conspecific populations would
lead to greater chances of 1t being given a higher threat
catcgory. depending on what proportion of thc global
population is regionally asscssed. Assessment of a part of a
contiguous population presenls certain problems that are
still unresolved (Gardenfors 1996). In the asscssments that
we facilitated under this projecl all species have been
assessed nationally, regardless of whether populations of
these species occur outside [ndia and whether populations
outside India are contiguous with those 1n India Howcver,
a few species have been assessed for regtons within India,
for various reasons. Generally, such asscssinents would
give a lugher threat status (o the species, compared {0 an
assessment of the global population.

Summary of Conservation Assessment of Species under
BCPP (Table 2 1). The number of species under different
Red List categories (CR = Critically Endangered; EN =
Endangered, VU = Vulncrable, LR-nt = Low Risk near
threatened:. LR-le = Low Risk least concern;, DD = Data
Deficient; NE = Not Fvaluated).

Tablc¢ 2.1: Summary of Conservation Assessment of Speciesunder BCPP

Order CR BN e LR-nt L.R-le DD NF Total
| Medicinal Plants 35 16 IS 7 } 2 0 75
‘r Soil Invericbrates 18 23 16 13 14 10 ] 95
‘ Amphibians 10 42 46 57 8 39 5 207
" Reptiles Mangrove 14 54 80 100 64 134 30 466
Plants 12 4] 4 1 L 0 | 60
| Algae 2 12 0 8 ] 0 0 23
Invertcbrates 1 5 4 L7 14 0 1 4]

| Fishs 0 0 10 41 0 0 0 51|
Manunals 22 33 60 76 64 115 21 373
Freshiwater fish 45 91 81 66 16 26 0 323

| |
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3. Medicinal Plants
Introduction

India is among the mos! species rich countries of the world
as far as plants are concerncd. Flowering plants alone
constst of nearly 135,000 species. The Working Group on
Species Prionitisation during the Project Design Workshop
rcalised that it would be impossible 1o asstss the
conscrvation status of cven 4 modest percentage of cven the
flowering plants during the BCPP Since the objective of the
asscssment was (o identtfy the threatened specics and to
prioritise them, it was decided to assess a group of plants
that was more fikely 10 be threatened, rather than a random
taxonomic group of plants. Unlike animals, human
harvesting 1s a major (hreat to wild populations of many
plantspecies thatare of usc (o man, especially for medicinal
purpeses Nearly 7,000 species of Indian plants arc of such
usc. We thereforc used human usc for medicinal purpose as
the best midicator of (threat among (he flowering plants, in
order to pre-prioritise plants Orchids which was also
considcred was abandoned since information availabfc was
less. Morcover, the geographical coverage of India would
afso have been limited. The selection of medicinal plants
for asscssment basced on the Revised ITUCN Categories and
Criteriz offcred two other advantages. Another project
under the BCPP is examining the conscrvation status of
wedicinal plants using the old TUCN categorics as well as a
non-CAMP process. This was a golden opportunily (o tcst
whether two different methods and criteria applied (o (he
same group of plants would yield the same resulls
Sceondly, FRLHT had initiated an asscssment of medicinal
plants 1 south India. using the revised JIUCN Crileria and
CAMP process By April 1996, FRLHT had completed two
such workshops covering 80 pre-prioritised mcdicinal
ptants of south [ndia A third workshop was planned for
November 1996 to assess another 20 species Therefore, we
decided to conduct a CAMP workshop on incdicimal plants
of central and northeast India, and northwesl Himalaya.
This would complement the effort being made by the
FRLHT.

The Assessment

Nearly 45 resource persons from 235 organisations
participated in the workshop on medicinal plants of central
and northcast India and northwest Fhmalaya, held at
Lucknow from 21 to 235 of Janmary 1997. The workshop was
hostcd by the UP Forest Dcpartment, the Nahonal
Botanical Rcsearch Jnsutnie being the najor local
collaborator The participants sclected 77 species [or
asscssment. and completed 75 of these; 37 species were

northwest Himalaya, and 20 cach were from central India
and northeast India. two being common to the latter two
areas. Eight species were trees, 54 were herbs, 10 shrubs
and three chimbers. The specices were selected because they
were thought to be nnder threat, therefore, the assessmentis
not an tndicator of the threat status of medicinal plants in
generalinthearca.

Outof the 75 assessed specics 1wo specics were assessed
for northcast and northwest Himalaya scparately. In total,
69 specics (92%) were categorised as threalened, 33 (44%)
being Criically Endangered. 19 (22 7%) Endangered and
16 (21.3%) Vulnerable. The very high percentage of
specics under threat 1s duc to the selectron of specics that
were thought to be threatened, and thus confirms the
assuruption.

Reasons for Endangerment

The criteria that the participants vsed to categorise the
species arc a good tndicator of the naturc of (he threat that
they facc. Nearly 70% of the threatened specics were
calcgorised based on Criterion A alone. population decline
during the last decade In contrast. only 23% werc assessed
as threatened due to resiricted distribution. population
fragmentation. and declinc 1n habitat qualiey (Critena B)
which hasbeen uscd most inthe assessment of othertaxa In
fact, 38 (35%) of the threatened specics had range of
occupauncy of morce than 20,000 sq kmand 11 (16%) had a
rangc belween 5060 sq.km and 20,000 sq.km. Thercfore.
the high threatened status of medicinal plants 1s duc to
population decline, with over harvesting of the wild
population being the major rcason Nearly 89% of the 1axa
asscssed were under threal (rom trade. Among the major
threats [aced. those due to use was the most frequently
reported (61.4%) of the species. loss of habutat (18 7%) and
habitat fragmentanion (3%) not being important

The FRLHT has so far asscssed the conservation status
of 139 wmedicinal plant of south India, foltowing the
Revised TUCN Cruteria and CAMP process Of these four
were histed as Exiinet, 17 (12.8%) as Crntically
Endangered. 33 (24 8%) as Endangercd and 49 (36.8%) as
Valnerable. Intolal. 74.4% of the medicinal plants assessed
1n the south are Threatened. compared 1o 92% of the plants
assessed 11 the central and northeast India. and northwest
Himalaya. A far greater percentage of the assessed plants
were listed as Critically Endangered (45 3%) in the north
tharin the south (12.8%) The greaterendangerment of the
medicinal plants muight reflect differences in the sclection
of plants for asscssment Tt might also reflect the grealer
pressure the northern. especially Himalayan, specics are
facing from harveshng,
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Tablc 1. List of 27 medicinal plants in central and northeast India and northwest
Himalaya prioritised for conservation using revised IUCN criteria,
out of 78 speciesthat were evaluated. (CR=Critically Endangered; EN=Endangered)

S1. No. Taxon Family TUCN Caregory TUCN Criteria
Endemicy |
1 Aconitum demorrhizum Ranunculaccac CR (Alacd: Bl 2abc)
2 Aconitum [alconcry Ranunculaceac CR (B, 2abc)
3 Berberiskashmirana Berbendaceae CR (Alacd, B1,2abc)
4 Berbens petiolaris garhwalana Berberidaccac CR (Alacd;B1.2abc)
A Coptistcela Ranunculaccace CR (Alacd)
6 Curcumacacsia Zingiberaccac CR (Alacd)
7 - Berberis lyciumRoyle var simlensia Berberidaccac EN (B1.2c)
8 Hedvchium coronarium Zingiberaccac N (B1, 2¢)
Non-endemics

9 Aconifumbalfouwrn Ranunculaccae CR (Alacd, Bl 2abc)

10 Aconitum ferox Ranunculaceae CR (Alacd; B, 2abc)

11 Aconitum hetcrophyllum Ranuuaculaccac CR (B1, 2abcdc)

12 Aconitumviolaccum Ranunculaceac CR (Alacd; B1,2abc)

13 Angelica glauca Apraccac CR (Alacd)

14 Aquilang malaccensis Thymclacaccae CR (Alacd)

15 Armngebia benthantit Boraginaceac CR (Alacd)

16 Atropa acuminata Solanaceae CR (Alacd)

17 Crateriostigina plantagincum Scrophulariaceuae CR (B1.2¢)

18 Dactylorhiza hatagirca Orchidaccac CR (Atacd)

19 Deltphinium denudatum Ranunculaceac CR (Alc;BL, 2¢)

20 Dioscorca dettoidea Dioscorcaccac CR (Alacd)

21 Friicllaria roylei Ariaceae CR (Alacd)

22 Gastrochiluslongiflora Zingiberaceae CR (BI,2¢)

23 Gentiana kurroo Gentianaceac CR (Atlacd)

24 Berberisaristata Berbendaceae EN (Alacd)

23 Berberischitria Berberidaccae EN (Bl,20)

26 Bunium persicum Apiacecac EN (Alacd)

27 Gloriosa supcrba Liliaccac EN (Alacd, B1, 2¢)
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Among the recommendations for management and
rescarch arc habitat management (17% of the species),
periodic monitoring (18.6%) and cultivation programme
for all threatened species even though techniques for
cultivation are yet to be developed or standardised for most
species. This is particularly important because most of the
criticalty endangered species (more than 50%) might be
very difficult to be cultivated ex situ. Development of a
cultivation programme to meet the local and trade needs
have been recommended for many species.

In view of the concern that medicinal plants are being
over harvested in the wild, the Ministry of Environment
and Forcsts has adopted the assessment by the CAMP
workshops as the best indicator of species under threat. The
Ministry has also proposed a revision of the negative list of
exports 1o include the critically endangered and
endangered species, and the cultivation of many of these
species to mect trade demands.

4. Soil and Aquatic Invertebrates of South India
Introduction

With more than 75,000 species in India and one million
species world wide, invertebrates are the most species rich
taxa, forming more than 95% of the fauna. Among the
invertebrates, the species rich taxa are the Nematoda (more
than 25,000 world wide and 2,350 in India), Mollusc
(80,000 world wide and 5,000 in India), Arthropoda (one
million world wide and 70,000 in India) and Annelida
(13,000 world widc and 1,000 in India). Insccta is by far the
richest Class and accounts for more than 80% of the
invertebrates. This very high species richness itself is a
deterrent to a species based conservation assessment.
Moreover, our knowledge of the habitat, distribution and
abundance of a vast majority of these species, especially
recent trends, is very limited. In fact, ourknowledge of most
species goes little beyond their original description. In this
scenario a specics based conservation assessment is not
currently possible for most Indian invericbrates taxa. This
in fact is truc for all tropical invertebrate taxa.

There were several reasons why sich an asscssment
seemed attractive, however. There has been no prior
assessment of the conservation status of invertebrates in
India. The inclusion of many butterflies in the Schedule of
Indian Wildlife Protection Act was not based on assessment
of conservation status of individual species but on threats
faced by the taxa as a wholc from trade. There has been fears
expressed inrecent years, Lhat invertebrates might be much
more exiinction prone due to their habitat specificity and
restricted distribution. Invertebrates also play important
roles in fundamental ecological process such as nutrient

cycles and pollination. It was in thisbackground thatall the
invertebrate specialists that we consulted felt that an
assessment of the conservation status may be attempted on
a select group of spccies as an experimental basis. Since
butterflies, the taxon that is best studied, is already
receiving some of protection under Wildlife Protection Act,
the expert group that discussed the matter on 8.2.1997,
selected soil and aquatic invericbrates of South India for
assessment. This was an ecologically important group of
animals on many of which we had sufficient expertise to
make an assessment possible.

A rapid compilation of soil invertebrates in South India,
consisted of 824 species as follows:

Earthworms - Oligochaeta 47
Centipedes -Myriapoda, Chilopoda 26
Grasshoppers - Orthoptera 93
Termites - Isoptera 99
Antsand Wasps—Hymenoptera 105 (ants)
Bugs -Hemiptcra, Reduvidae 183
Scorpions - Arachnida — Scorpionidae 29
Land molluscs - Gastropoda — Mollusc 242

The Assessment

About 25 experts from 16 organisations participatcd in the
workshops which was held at the Southern Regional
Station, Zoological Survey of India (ZST), Chennai, Dr.
PT.Cherian, Deputy Director, ZS! and host organiser of the
workshop, welcomed the participants, Dr. TN.
Ananthakrishnan gave the Presidential address and
Dr.A.G.K.Mcnon inaugurated the workshop. Following
the introductory scssion, the participants werc divided into
two groups based on their expertise; Entomological group
which assessed ants, termites, grasshoppers, water fleas
and flies; Aquatic group which assessed molluscs, crabs
and crustaceans; Non-entomological group which assessed
millipedes, scorpions, and earthworms, On the fourth day
the participants rearranged into different groups to discuss
special topic issues.

At the end of the workshop after five days, 79 species
were assessed in total, consisting of 8 ants, 8 termitcs, 5
grasshoppers, 3 flies, 2 water fleas, 20 molluscs, 5 crabs, 10
seed shrimps, 6 millipedes, 8 scorpions and 4 earthworms.
The species were sclected for assessment from the
preliminary list, based on the availability of information
and perception of threat. Thus none of the very cominon
species were selected for assessment.

Of the 79 species that were assessed, 47 were
categorised as threatened, of which 10 were Critically
Endangered, 2 | werc Endangered and 16 were Vulnerable.
The remaining were Low risk - near threatencd (14
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Table I1. List of 37 soil and aquatic invertebrates prioritised for conservationbased on
revised TUCN criteria, out of 79 species that were evalnated. (CR=Critically Endangered; EN=Endangered)
St. No. Taxon Class/Order IUCN Category | IUCN Criteria

1 Acanthaspis alagiriensis Insecta/ Hemiptera CR (B1,2c)

2 Acanthaspiscarinata Insecta/Hemiptera CR (B1,2¢c)

3 Drawida nilamburensis Oligochaeta/Moniligastreda CR (Bl, 2abc)

4 Ectrychotes bharathi Insecta/Hemipiera CR (Bl,2¢)

5 Edocia punctlatum Insecta/Hemiptera CR (B1,2¢c) ‘
6 Edocla heberii Ingecla/Hemiptera CR (B1, 2¢)

7 Eucoptacrellaceylonica Insecta/ Orthoptera CR (B1, 2abc)

8 Eucyprisbispinosa Oristacca/Podocopida CR (B1,2ac)

9 Haematorrhophus fovealis Insecla/Hemiptera CR (B1,2¢c)

10 Mesacanthaspis kovaiensis Insecta/Hemiptera CR (Bl1,2c)

11 Paludomus stomatodon Pelecypoda/Megagastropoda CR B1,2b) |
12 Psilacrum convexa Insecta/Diptera CR (B1,2abc) J
13 Sechellepius importatus Myriapoda/ Spirostreptida CR (B1,2¢c)
14 Synectrychotes calimerei Insecta/Hemiptera CR (B1, 2¢)

15 Tricimbomyia muzhiyarensis Insecta/Diptera CR (B1,2¢) T
16 Zarytes squalina Insecta/ Orthoptera CR (B1,2ab)

17 Alstonitermes flavescens Insecta/Isoptera EN (Alac;B1,2abc) ‘
18 Cypris dravidensis Oristacca/Podocopida EN B1,2¢c
19 Cypris protubera Oristacca/Podocopida EN (B1,2ac)
20 Edocla maculatus Insecta/Hemiptera EN (Bl,2c)
21 Hemihaematorrhophus planidorsatus | Insecta/Hemiptera EN (Bl,2c)
22 Heterometrus barberi Arachnida/Scorpiones EN (B1,2¢c)
23 Heterometrus keralensis Arachnida/Scorpiones EN (B1, 2c) \
24 Macrotermes estherae Insecta/Isoptera EN (B1, 2abcd)
25 Ocnerodrilus occidentalis Arachnida/Scorpiones EN B1,2¢)
26 Ocypoda cordimana Oristacca/Decapoda EN (B1, 2ac)
27 Ocypoda macrocera Oristacca/Decapoda EN (B1,2bc)
28 Paludomus monile Pelecypoda/Megagastropoda EN (B1, 2b)
29 Speculitermes singalensis Insecta/Isoptera EN (Bl1,2¢)
30 Strandesia bicornuta Oristacca/Podocopida EN (Bl,2a)
31 Strandesia elongata Oristacca/Podocopida EN (Bl, 2a)
32 Strandesia flavescens Oristacca/Podacopida EN (Bl,2a)
33 Strandesia purpurascens Oristacca/Podocopida EN (B1, 2ac)
34 Streptogonopusjerdoni Myriapoda/Polydesmida EN (B1,2¢)
35 Sulcospira hugeli Pelecypoda/Megagastropoda EN (B1,2ac)
36 Truxalisindica Insecta/Orthoptera EN (B1,2c)
37 Viviparus variata Pelecypoda/Megagastropoda EN (B1, 2be)
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species), Low Risk - least concern (14 species) or Data
Deficient (4 species). While 28 species were endemic to
southern India, 13 were endemic to India. The assessment
for the latier and non-endemics was only for southern India.

During the workshop we also attempted to rapidly
prioritise invertebrate species on which we need to generate
more information in order to make an assessment of their
conservation status, A questionnaire was passed around the
group to fill in data on 1) Year of description; 2) Number of
studies concluded after description; 3) Number of studies
concluded in the last 10 years; 4) Change in the habitat of
the taxon in the last few years; and 5) endemicity of the
taxon. Any taxon with more than three ‘yes” was classified
as ‘study most urgently needed’. A total of 559 species were
assessed in this manner of which 381 were grouped as
‘study most urgently needed’ (Table 4.1). This reflected the
lack of studies on most of species especially in the last
decade, recent changes in their habitat and endemicity of
many species.

Table4.1. The ratings of information needs for
conservation assessment of speciesin some taxa of soil
invertebrates based oninformation availability,
endemism, and changes in habitat. Priority; 0-verylow,
1~low, 2-medium, 3 - high, N7 - No information,

Group Total | 0 | 2| 3 | M
Spp.

Termites 94 3 3 7 81 0
Grass hoppers 93 |32 29| 7 | 15 0
Ants 91 0 0 0 17 | 74
Molluscs 241 0 0 0 | 240 1
Millipedes 40 1 1 3 28

Total 559 [36 33| 10| 381 | 82

Recommendations

The important concerns of the participants and their

recommendations are:

1. Lack of easily accessible documentation on
standardised methods for surveying and monitoring
of invertebrates in different habitats,

2. Lack of educational materials for invertebrates for
conservation.

3. Lackoftaxonomicexpertise for many taxain India.

4. Difficulties in accessing taxonomic collections (such
as type specimens) and references due to loss, poor
curation standards, and bureaucratic procedures.

5. The need for reference collections and literature to be
maintained also at regional levels and for these to be
made easily accessible.

6. Lack of funds for taxonomic studies.

5. Amphibiang
Introduction

The amphibian fauna of India consists of 216 species.
Among the relatively well-known taxa, India has the
highest species richness and endemism among the
amphibians, with two major centres of distribution;
portheast India and Western Ghats. It is in the latter that
amphibian species richness and endemism reach their
peak. Of the 216 species reported from India, 120 species
occur in the Western Ghats, 93 of them being endemic.
Species richness and endemism are very high among some
taxa e.g. 14 of 16 species of limbless amphibians
(Caecilians) 29 out of 35 species of Rhacophorus or tree
frog, and 35 out of nearly 50 species of Ranidae. Almast all
the species are found in the rain forest all the endemics are
confined to it. The amphibians are considered the true
autochthonous elements of peninsular India unlike the
higher vertebrates which are relatively recent arrivals from
the northeast or northwest India. With limited powers of
dispersal, the amphibians of the peninsular India
underwent extensive speciation over the long period of time
that they have been in the area. The amphibians in India are
beginning to be studied.in detail (Dutta 1997), and several
species are being discovered even now. Many of the species
still remain single locality records, dating back often up to
100 years when these species were originally described.
The taxonomic status of many of the species (e.g. the
Philautus species complex) is even now far from clear. The
limbless amphibians or caecilians are another example.
The life history, microhabitat preference, and the factor
affecting the distribution of most species are unknown.

It is now being increasingly realised that the
amphibians, along with many of the reptiles and other
lower vertebrates and invertebrates, might have
considerable patchiness in their distribution, It emerges
from the last few years of research that the overall high
species richness is due to 2 high turnover of species from
one area to another. This patchiness in distribution has
major implications in the design and management of
protected area networks.

The Assessment

The CAMP workshop on amphibians was held
Bhubaneswar from 21 to 26 April 1997, Dr.Sushil Dutta,
Utkal University and Orissa Forest Department being the
locat hosts. A total of 25 experts from as many
organisations participated in the workshop. The workshop
venue was the Institute of Cooperative Management. A
total of 207 species complied by Dr. Sushil Dutta was placed
before the participants.



Out of 207 species, 40 species were Data Deficient and
four more were Not Evaluated (Table 5.1). Out of the 163
species that were evaluated, 93 (57.1%) were categorised as
threatened, 10 (6.1%) being Critically Endangered, 42
(25.8%) Endangered, and 41 (25.1%) Vulnerable. Qut of
100 endemics that were assessed 73 were threatened, 10
being Critically Endangered, 24 Endangered, and 39
Vulnerable. In contrast, only 20 (30.3%) of the 66 non-
endemics were threatened, none being Critically
Endangered. Thus the endemics are more likely to be
threatened than non-endemics. This is not surprising since
restricted distribution was one of the major criteria used in
the assessment of amphibians.

Asexpected, the major centres of threatened species are
the Western Ghats, northeast India and Himalaya (almost
all species being in Eastern Himalaya) (Table 5.2). One
species Hoplobatrachus tigerinus was assessed regionally
vulnerable in northeast India. Andean and Nicobar [slands

have five threatened species. The greater number of

Critically Endangered speciesin the northeast is dueto very
restricted distribution (often single records) of many
species and decline in habitat quality.

Of the 10 families of amphibians in India, Ranidae
alone accounts for 83 species, and Rhacophoridae for 60
species. The other most speciose Families are Bufonidae
(22 species) and Microhylidae (17 species). The three
Families of limbless amphibians (Ichthyophidae,
Uraeotyphlidae and Caecilidae) together have 18 species.
The number of threatened speciesin these major Families is
giveninTable5.3.

There were some differences among the Families in the
number of threatened species. All 18 species of caecilians
(in 3 Families) were threatened, as also 56% of the 40
assessed species in Rhacophoridae (tree frogs). In contrast,
only 33.3% each of Bufonidae (18 assessed species) and
Microhylidae (15 assessed species) were threalened.
Ranidae also had fewer species that are threatened, 50% of

Table 5.1. List The number of species of endemic
and non-endemic amphibiansin the
different JUCN Red Categorics

Category Endemics | Non-endemics| Total
Critically Endangered (CR) 10 0 10
Endangered (EN) 24 18 42
Vulnerable (VU) 39 2 41
Low risk-nt (LR-nt) 20 40 60
Low risk-lc (LR-le) 7 6 13
Data Deficient (DD) 30 10 40
Not cvaluated (NE) 3 1 4
Total 133 77 210

Ajith Kumar, Sally Walker and Sanjay Molur 357

the 66 assessed species. This to a large extent reflects the
higher level of endemism and restricted distribution
(mostly to wet evergreen forest) in rhacophorids and
caecilians, and their greater sensitivity to ecological
changes. In contrast, bufonids and microhylids are widely
distributed and are tolerant ofecological changes.

Table 5.2, The distribution of threatened species of
amphibians in the different biogeographic zones

{Rodgers & Panwar 1988)
Biogeographic CR | EN VU | Total
Zone

1 | Trans-Himalaya - - - -
2 | Himalayas - 10 5 15
3 | Deserts - - - -
4 | Semi-arid - - - -
5 | Western Ghats 1 17 31 49
6 | DeccanPeninsula | - - - -
7 | Gangeticplains - - - -
8 | Northeast 8 16 4 28
9 | Islands - 5 - 5
10 | Coast - - | - -

Reasons for Endangerment

Criterion B was the most frequently used while assessing
amphibians, forming more than 50% of the assessments as
the single criterion used and a further 30% in combination
with criteria Cand A. Criterion A (population decline) was
used for only five species (e.g. Hoplobatrachus tigerinys)
ihat have been extensively harvested. Except for these,
harvesting from the wild was not considered a major threat
for any species. The most frequently reported threats were
population fragmentation for almost all the species that
occur in the Western Ghats and northeast, and reduction in
habitat guality. The latter results from degradation of
forests, excessive use of insecticides in agricultueral fields,
changes in soil pH due to use of lime in coffee estate (e.g.
Caecilians), excessive use of pesticides and fertilisers in tea
estates esc. The global decline in amphibian populations
due Lo various reasons (increased UV radiation, pesticides,
diseases, efc.) wasalso a general concern.

Recommendations

1. The CAMP workshop process allowed sharing of
hitherto unpublished information and thus enabled as
assessment of many more species than what was
thought possible. However nearly 20% of the species
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Table IIL List of 34 amphibians prioritised for conscrvation based on revised
IUCN criteria out of 163 specics that were cvaluated, (CR=Critically Endangered; EN=Endangered)
1. No Species Family TUCN Category JUCN Criteria
Endemics
1 Bufoides meghalayanus Bufonidae CR (B1,2a,2b, 2¢)
2 Indotyphlus battersbyi Caeciliidae CR (B1,2b, 2¢)
3 Limnonectes mawlyndipt Ranidae CR (B1,2a,20c)
4 Limnonectes mawphlangensis Ranidae CR (B1,23,2¢)
5 Limponectes mysorensis Ranidae CR (B1, 2¢)
6 Pedostibes kempi Bufonidae CR (B, 21,2b, 2¢)
7 Philautus garo Rhacophoridae CR (B1,2b,2¢)
8 Philautus kempiae Rhacophoridae CR (B1, 2a,2b, 2¢)
9 Philautus shillongensis Rhacophoridae CR (B1, 2a,2b, 2¢c)
10 Rana senchalensis Ranidae CR (B1, 2a,2b, 2¢)
11 Ansoniaornata Bufonidae EN B1,2c)
12 Ansonia rubigina Bufonidae EN (B1,2c,3b)
13 Bufo koynayensis Buofonidae EN (B1,2c)
14 Euphlyctis ghoshi Ranidae EN (Bl, 2a,2b, 2¢c)
15 Gegencophis ramaswamii Caeciliidae EN (B1,2¢)
16 Ichthyophis bombayensis Ichthyophiidae EN @®1,20)
17 Ichthyophis tricolor Ichthyophiidae EN (B1,2¢)
18 Limnonectes murthii Ranidae EN (Bl, 2¢c)
19 Limnonectes nifagirica Ranidae EN (B1,2c)
20 Limnonectes shompenorum Ranidae EN (B1, 2a,2b, 2¢)
21 Megophrys robusta Pelabatidae EN Bl,2¢)
22 Micrixalus gadgili Ranidae EN (BI1,2c)
23 Micrixalus thampii Ranidae EN B, 2¢)
24 Nyctibatrachus humayuni Ranidae EN (B1l, 2¢)
25 Nyctibatrachus sanctipalustris Ranidae EN (B1,2c)
26 Philautus bombayensis Rhacophoridae EN ®B1,2c)
27 Philautus cherrapunjiae Rhacaphoridae EN (B1,2a,2c)
28 Philautustemporalis Rhacophoridae EN (Bl,2¢)
26 Phrynoglossus borealis Ranidae EN (B1, 2¢)
30 Polypedates insularis Rhacophoridae EN (B1, 2a,2b, 2¢)
31 Rana garoensis Ranidae EN (B1, 23a,2b,2c)
32 Ranakhare Ranidae EN (B1,2¢)
33 ' Rhacophorus lateralis Rhacaophoridac EN (BI, 2c)
34 Uracotyphlus malabaricus Uraeotyphlidae EN (B1,20)




Table 5.3. The number of species in different categories
of threatin the major amphibian

familiesin India.
Family CR | EN | VU | DD | Assessed
Ranidae 8 12 | 13 | 17 83
Rhacophoridae 3 12 | 11 20 60
Caecilians I 4 13 - 18
Bufonidae 2 3 1 - 22
Microhylidae - 2 3 2 17

were totally data deficient even with reference to
distribution and habitat. The large number of species
with restricted distribution, which were assessed on
that basis, was also of concern since it was felt that a
comprehensive survey might widen their distribution.
The recent discovery of Melanobatrachus indicus
from Kalakkad, nearly 300 km from its known
distribution locality is a typical example. Therefore a
comprehensive survey needs to be initiated, focussed
on the data deficient species and those with very
restricted distrbution

2. The almost total lack of information on microhabitat
preferences, population densities, and life history is a
matter of concern. This information would enable a
more reliable assessment and monitoring of species.
There is thus an urgent need to promote such studies,

3. Periodic monitoring of populations of amphibians
needs tobe initiated in forested areas and outside.

4. Taxonomy of certain groups such as Philautus
complex and caecilians needs to be researched so that
current ambiguities can be removed. The lack of field
guide to the identification of species was a serious
handicap to the field ecologists. Taxonomic ambigui-
ties are also a major hindrance while carrying out field
ecological studies.

5. The loss of type specimens and inraccessibility to
reference collections were major problems. The need
for an easily accessible central repository for type
specimens and regional repositories were identified as
solutions. The loss of type specimens of 13 species
described by C.N.Rao in 1937, highlights the
problems of poor and declining curation standards.

6. Several species have been recommended for captive
breeding with an assessment of the level of difficulty.
The current lack of interest in exhibits of amphibians
in Indian zoos needs to be addressed. Species that are
harvested in the wild for laboratory use and food have
alsobeen recommended forcaptive breeding,

7. Involvement of local people, especially students, in
periodic monitoring or “frog watch” would not only
enable monitoring but also increase conservation
awareness,
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8.  Given that decreasing quality of the habitat of species
with restricted distribution is the main threat, the
major management recommendations pertain to
habitat management. The activities include preven-
tion of forest degradation especially wet evergreen
forest in the Western Ghats and northeast India,
control of the use of pesticides, and promotion of
amphibian friendly agriculture crops near forested
areas (e.g. coffee instead of teaand rubber),

6. Reptiles
Introduction

India has a rich reptile fauna with nearly 490 species.
Endemism is also remarkably high, being about 40%. Asin
the case of amphibians, Western Ghats and northeast India
(including eastern Himalayas) form the two major centres
of reptile distribution. The Western Ghats has nearly 180
species with about 50% endemism. 'Among the notable
endemic groups are the fossorial shield tail snakes or
uropeltids, with 33 endemic species and pit vipers (7
endemics) and agamid lizards (7 endemics). Species
richness is equally high in northeast India but as is the case
with other animals, endemism is low since most species are
also found in the neighbouring countries of Bhutan,
Myanmar, and Bangladesh.

Unlike the amphibians, reptile species richness is also
high in the other biogeographic zones of India, especially
the Deccan peninsnla and Gangetic plains. This is due to
the presence of crocodiles (3 species), several species of
turtles and tortoises associated with the major river
systems, and several species of snakes. The coastal zone is
also species rich because of marine turtles. Several species
of snakes and a few lizards are also found in the desert and
semi-arid zones. The only area that is relatively species
poor is the Trans-Himalaya zone.

Unlike amphibians and most of the other animal taxa,
many species of reptiles are harvested from the wild for food
(e.g. turtles), skins (many species of snakes, crocodiles and
monitor lizards) medicine (e.g. Uromastyx), and pet trade
(e.g. turtles and snakes) or for other uses, This has been a
major reason for the decline in the population of some of
these species (e.g. crocodiles) inthe wild.

Even though a few species (crocodiles and turtles) have
been the subject of considerable research and conservation
action (such as captive breeding and release) the
distribution and ecology of most of the reptiles have
remained unstudied except for surveys by ZSI and recent
studies in the Western Ghats (Easa ef al. In prep; Anon
1997). However, our current knowledge of reptiles is
limited to distribution and macro habitat preferences.



360  Setting Biodiversity Conservation Priorities for India

Assessment

The CAMP workshop on reptiles was held in the State
Forest Service College, Coimbatore, from 19 to 23 May
1997. Nearly 40 experts from 23 organisations participated
in the workshop. A list of 495 species prepared by
Dr.Indraneil Das was placed before the participants for
assessment. Of these 133 species (55 endemics and 78 non-
endemtics) were considered Data Deficient and 26 non-
endemics were not evaluated for want of concerned experts.
For some widely distributed species only regional
assessmentswere made.

Table 6.1. The number of species of endemic and
non-endemic reptilesin the different IUCN Red List

Categorics
T
Category Endemics Non- | Total
endemics
Critically Endangered (CR) 18 16 34
Endangered (EN) 34 20 54
Vulnerable (VU) 35 45 80
Low risk-nt (LR-nt) 3] 65 96
Low nisk-le (LR-lc) 26 46 73
Data Deficient (DD) 55 78 133
Not evaluated (NE) 0 26 26
Total 199 296 495

Of the 362 species that were assessed, 168 species
(46.4%) were categorised threatened, 34 (9.4%) being
Critically Endangered, 54 (14.9%) Endangered and 80
(22.1%) Vulnerable. Reptiles in India belong to 26
families. However, six families form 260 species out of the
362 that were assessed. These families are Agamidae (28
species), Bataguridae (26 species), Colubridae (107
species), Geckonidae (43 species), Scincidae (38 species)
and Uropeltidae (18 species). There were no major
differences among these families in threatened status, the
percentage of threatened species varying from 38.5%to 61
%. In all families, the endemics had a higher percentage of
threatened species (57% to 68%) than non-endemics (14%
to 50%). This is only expected however since the endemics
have a restricted distribution and hence are more likely to
be threatened according to the criterion {criterion B) that
was used extensively while assessing reptiles.

As in the case of other taxa, the Western Ghats, north-
east India, and Himalaya (especially Eastern Himalaya)
harbour the largest numbers of threatened reptiles,
reflecting the high species richness in these areas. However
other zones also have moderate numbers of threatened
Teptiles, largely because of the turtles, crocodiles and few
snakes that are in these zones. Especially important are the

Deccan peninsula and Gangetic plains, Coast and Islands.

Reasons for endangerment

Most species (135) were considered threatened due to their
restricted  distribution, fragmented population and
declining habitat quality (criterion B). Population decline
(criterion A) was the reason for the threatened status of 17
species These included four species of marine turtles
(Dermochelyscoracea, Lepidochelys oilvacea, Geoclamys
hamiltoni and Handella thurj]) and nine species of island
turtles (Kachuga kachuga, K. dhongoka, K.sylhetensis,
K.tentoria, Geochelone elegans, etc.), two species of
agamid lizards (Uromastyx hardwickii and Chamaeleo
zeylanicus), Varanus benghalensis and Erix conicus, Trade
was considered a major factor in only four species
(Geochelone elegans, Chamaeleo zeylanicus, Varanus
bengalensis and Eryx conicus). Harvesting for food was a
major factor for 11 species, most of these were assessed on
criterion A (population decline). Harvest for medicinal use
was a major factor in the case of Uromastyx hardwickii.

Table 6.2, The distribution of threatened species of
reptilesinthe differentbiogcographiczones of India

(Rodgers & Panwar 1988),
BiogeographicZone |CR |EN | VU Total
1 | Trans-Himalaya - - - -
2 | Himalayas 10 6 17 | 33
3 | Deserts - - 4 4
4 | Semi-arid - - 7 7
5 | Western Ghats 8 22 | 33 | 63
6 | DeccanPeninsula 3 7 16 | 26
7 | Gangeticplains 1 1 14 | 16
8 | Northeast 8 10 | 33 51
9 1 Islands 5 6 2 13
10 | Coast 2 6 2 10
Recommendations

The major recommendations given for management and
research ofreptiles include:

1. Survey of data deficient and restricted range species,
asinthe case of amphibians.

2. Inclusion of some species in Schedules of Wildlife
Protection Act that gives better protection.

3. Captive breeding for release into the wild for species
that havebeen over harvested inthe wild.

4. Periodic monitoring of species that have shown
population decline.

5. Better taxonomic and curation standards, as in the
cascofamphibians.
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Table V. List of 84 reptiles prioritised for conservation based on revised JTUCN criteria, out of 336 species that
were evaluated, (CR=Critically Endangered; EN=Endangered)

AYA Taxon Common name Family IUCN 1 UCN"
No Category Criteria
Endemics [
1 [ Chalcides pentadactylus 5-toed skink Scincidae CR (B1, 2b)—.
2 | Cnemaspis goaensis Goaday gecko Gekkonidae CR (B1,20) .
3 | Cremaspisnairi Inger Ponmudi day gecko Gekkonidae CR (B1, 2ac) |
4 | Cyrtodactylus malcolmsmithi | Smith’sbent-toed gecko Geklonidac CR (Bl1,2¢) r
5 | Cyrtodactylus mansarulus Jammubent-toed gecko Gekkonidae CR (B1,2¢0) |
6 | Eumeces poonaensis Pune mole skink Scincidae CR (B1,2abc) .
7 | Japalura major Large mountain lizard Agamidae CR (B1,20)
8 | Lycodon tiwarii Tiwari’swolfsnake Colubridae CR (B1,20)
9 | Lygosoma pruthi Pruth’s supple snake Scincidae CR (Bl,20)
10 | Mictopholis austeniana AborHills agama Agamidae CR (B1,20)
| 11 | Najasagittifera Andaman cobra Elapidae CR (B1,2c)
12 | Oligodon nikhili Palni Hills kukri snake Colubridae CR ®B1, 2cde)
13 | Rhabdops olivaceus Oliveforest snake Colubridae CR (B1,2¢)
14 | Trimereurus huttoni Hutton’spit viper Viperidae CR (Bl1,2¢)
15 | Typhlops tennuicollis Slender necked worm snake Typhlopidae CR (Bl,2¢)
16 | Uropeltisdindigalensis Dindigal shield-tail snake Uropeltidae CR (Bl,2¢)
17 | Ahaetulla perroteti Bronze headed vine snake Colubridae EN (B, 2¢)
18 | Barkudia insularis Barkud Island limbless skink Scincidae EN (B1,2¢)
19 | Boigadightoni Travancorecat snake Colubridae EN (Bl,20)
20 | Brachyophidinmrhodogaster | Red-bellied shield-tail snake Uropeltidae EN (Bl,2¢)
21 | Bronchocela danieli Danie)’sforest lizard Agamidae EN (B1,20)
22 | Calliophisbibromi Bibron’scoral snake Elapidae EN ®B1,2¢c)
23 | Calodactylodes aureus Indian golden gecko Gekkonidae EN (B1,2bd)
24 | Cnemaspis sisparensis Sisparaday gecko Gekkonidae EN (B1, 2ac)
25 | Cnemaspis wynadensis ‘Wynad day gecko Gekkonidae EN (B1,2bc)
26 |Dasianicobarensis Nicobar tree skink * Scincidae EN (B1, 2abc)
27 | Dibamusnicobaricum Nicobarworm lizard Dibamidae EN (B1,2¢)
28 | Dinodon gammiei Sikkim false wolf snake Colubridae EN (B1,2¢)

Contd, . ..
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S Taxon Common name Family IUCN IUCN l
No Category Criteria
29 | Enhydris dussumieri Dussumier’s smooth watersnake | Colubridae EN (B1,2¢)

| 30 Hemidactylus prashadi Prashad’s gecko Gekkonidae EN ®1,2¢)

| 31 |Hemidactylns subtriedrus Jerdon’s gecko Gekkanidae EN Bl,2¢)

| 32 | Mabuyaallapallensis Allapalli grass skink Scincidae EN (B1,2¢)

33 | Mabuyaclivicola Inger Ponmudi skink Scincidae EN (B1,2c)

‘L 34 | Mabuya nagazjuxﬁ Nagarjunasagar grass skink Scincidae EN B1,2c)

\

35 | Oligodon juglandifer Darjeeling kurki snake Colubridae EN (B1, 2bcd)
36 | Oligodon travancoricum Travancore kukyi snake Colubridae EN (B1, 2abc)
37 | Oriocalotes paulus Smallforest lizard Agamidae EN 3B1,2¢)
38 | Platyplectrurus madurensis Madura shield-tail snake Uropeltidae EN (B1,2¢c)
39 | Saleaanamallayana Anamalai spiny lizard Agamidae EN (B1,2ac)
| 40 | Salea horsfieldii Horsfield’s (Nilgiri) spinylizard | Agamidae EN (B1,2ac)

| 41 | Sepsophis punctatus Spotted Eastern Ghats skink Scincidae EN B 1; 2bd)

" 42 | Typhlopsoligolepis Wall’s worm snake Typhlopidae EN | (820
43 | Uropeltis linra Ashambu shield-tail snake Uropeltidae EN (Bl,2¢)
44 | Uropeltis maculatus Red-sided shield-tail snake Uropeltidae EN (B1, 2c)
45 | Uropeltis pulneyensis Palani shield-tail snake Uropeltidae EN (B1,2c)
46 | Uropeltis rubromaculatus Red-spotted shield tail snake Uropeltidae EN {Bl,2¢)
47 | Uropelts woodmasoni Black-bellied shield tail snake Uropeltidae EN (BI,2¢)
48 | Xylophis stenorhynchus Gunther’sarmrow-headed snake Colubridae EN (Bl,2¢)

| Non-endemics
49 | Batagurbaskabaska Common riverterrapin Bataguridae CR (C2a)
50 | Calotesversicolor faroogi Kashmir garden lizard Agamidae CR B1,2¢)
51 | Chrysopelea paradisi Red-spotted flying snake Colubridae CR (B1,2¢)
52 | Dasia halianus Haly’s tree skink Scincidae CR | (B1,2abc)
53 | Homalopsis buccata Puff-faced water snake Colubridae CR (B1,20)
54 | Japalurakumaonensis Kumaon mountain lizard Agamidae CR (B1,2¢)
55 |Kachuga sylhetensis Assamroofed turtle Bataguridae CR (Alag)
56 |Lygosomabowringai Bowring’s supple skink Scincidae CR (B1,20)

Contd. . . .
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St Taxon Common name Family IUCN IUCN
No Category | Criteria
57 | Najaoxiana Black cobra Elapidae CR (B1,2¢)

| 58 | Ophiodrys dorize 7777 snake Colubridae CR |(@Bl2)

t 59 | Pareas macularius Darjeeling snail-cater Colubridae CR (B1,2c¢)

i 60 | Ptychozoonkuhli KuhlI's gliding gecko Gekkonidae CR (Bl1,2¢)
61 | Saleakakhienensis Kakhyen hills spiny lizard Agamidae CR (B1,2¢)
62 | Trachischium guentheri Gunther’sorienial slender snake | Colubridae CR B1,2¢)
63 | Trachischium monticolum Assam oriental slender snake Colubridae CR (B1,2¢)
64 | Trachischium tenuiceps Orange-bellied oriental Colubridae CR (Bl,2c)

slender snake
65 | Ahaetilla prasina - Oriental vine snake Colubridae EN (B1, 2¢)

| 66 | Amphiesma modesta Gunther’skeelback Colubridae EN (B1, 2¢)
67 | Amphiesma parallela Boulenger s keelback Colubridae EN (B1, 2¢c)
68 | Chelonia mydas Green turtle Chelonidae EN (B1,2cy
69 | Crocodylus porosus Salt-water crocodile Crocodylidae EN (B1,2¢; C2a)

| 70 | Dasiaoliveceae Olivetree skink Scincidae EN (B, 2acd)
71 | Dendrelaphisbifrenalis 7722 tree snake Colubridae EN ®B1,2c)
72 | Dermochelys coriacea Leather-back sea turtle Dermochelyidae| EN (Alcd)

73 | Dinodon septentrionalis Gunther s false wolf snake Colubridae EN B1,2c)

" 74 | Eretmochelys imbricata Hawl’s bill sea turtle Chelonidae EN | (AlQ)

75 | Gavialis gangeticus Gharial Gavialidae EN (Bl,2c; C23)
76 | Lepidochelysolivacea OliveRidley sea turtle Chelonidae EN (Alc)
77 | Mabuyamulticarinata 72?9 skink Scincidae EN (B1,2¢)
78 | Mabuya rudis Lined grass skink Scincidae EN (B1,2¢)
79 | Melanochelys trijuga thermalis| Red-spotted black turtle Bataguridae EN (B1,26)
80 | Oligodon cinereus Black-barred kukri snake Colubridae EN (Bl,2¢)
81 | Oligodon ¢yclurus 2?7 kukri snake Colubridae EN (B1,2¢)
82 | Oligodon erythrogaster Red-bellied kukri snake Colubridae EN (B1,2¢)
83 | Ptyctolaemus gularis Green fan-throated lizard Agamidae EN | (Bl,2)
84 | Takydromussexlincalus Khasi hills long-tailed lizard Lacertidae EN (Bl,2¢)
khasiensis
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7. Mangrove Organisms
Introduction

The need to assess the conservation status of marine
organisms was strongly felt during the Project Design
Workshaop of BCPP held in April 1996. Even though some
of the marine organisms would be covered while assessing
mamumals and reptiles, these would form only a very small
part of the species rich marine ecosystem. Coral reef was
therefore suggested as a marine ecosystem that could be
assessed. Later, however, this was found to be not feasible
due to several reasons. The very high species richness itself
was a problem, the lack of experts on most of these being
another. Yet another problem was that the concept of
species itself was debatable for many taxa. It was at this
stage that assessing organisms of the mangrove ecosystem
itself was snggested by National Institute of Oceanagraphy,
especially Dr.A.G.Untawale. This was more attractive than
the coral reef for several reasons. Mangrove is a unigue
ecosystemn, which plays very important ecological roles,
from a hiuman perspective. [t prevents sea erosion, and is an
fmportant breeding ground for many fishes and
invertebrates of food value to man. Recently, its importance
in the context of global warming has also been recognised.
Mangroves in India has undergone tremendous reduction
in area and is in most places reduced to small isolated
patches, the exceptions being Sunderbans , Bitarkanika,
and Andean and Nicobar Islands. Along the west coast , the
mangroves have almost totally been lost in Kerala and
Karnataka, and only highly disturbed patches remain in
Goa, Maharashtra and Gujarat. It is in this context that the
urgent need to conserve this ecosystem has been recently
recognised and several conservation measures initiated by
several agencies. However, no assessment of the con-
servation status of the species that make the mangrove eco-
system has been made. It was in this context that we
conducted the CAMP workshop on organisms of the
mangrove ecosystem.

The mangroves are unique otherwise t0o. Because of
the harsh environment, species richness is relatively low
especially among the ‘planis. Like most other marine
organisms, mangrove organisms disperse over long
distances, are widely distributed and hence show low levels
of endemism. Many plant species are however endemic to
the mangrove ecosystem. With high dispersal capabilities
the concept of population fragmentation is often a difficult
concept to apply to mangrove organisms. Finally, while
most of the mangrove plants belonging to very few Families
are mostly confined to mangroves, the animal species are
also found elsewhere, except for a few species. It is likely,
however, that many species pass their critical life history
stages in the mangroves. This is very little known. Indeed,

while mangrove plants have been relatively well studied,
this is not the case with animal species. Among the forested
ecosystems, mangroves arc the most disturbed by man,
through clear felling, logging,, grazing, fishing, and by
damming and pollution of rivers upstream.

Assessment

The CAMP workshop on mangrove organisms was held
from 21 to 25 July 1997, at the National Institute of
Oceanography, Goa, Dr.A.G.Untawale being the local
host. About 40 experts from 25 organisations participated.
The participants were divided into several working groups;
two for mangrove plant, one group each for mangrove
algae, invertebrates and fishes. In total 176 species were
assessed, 60 plants, 23 aigae, 41 inveriebrates, and 51
fishes.

Given the uniqueness of the mangrove ecosystem all the
participants were of the opinion that the components of the
system should not be evaluated in isolation of the system as
awhole,

Mangrove Plants

A total of 60 species were considered of which 59 species
were assessed, The only species reportedly endemic
mangrove plant in India, Rhizophora annamalayana from
Pichavaram in the east coast, was not evaluated. The
participants concluded that this was a sterile hybrid
between R. apiculata and R.mucronata, and thus may not be
avalid species,

All the mangrove plants that occur in India are widely
distributed in the world especially in the Malaysian and
Australian region, many extending to Africa and South
America. Thus, the mangroves in India (as elsewhere) are
relatively species poor (59 species), as well as poor in
endemics. However, within the Indian political boundary,
57 out of 59 assessed species were categorised as
threatened, Compared to other taxa, a large percentage of
these were also in higher threatened categories; 12 (20.3%)
were Critically Endangered aod 42 (71.1%) were
Endanpgered. This reflected the extensive loss of mangrove
forests, hence the population decline of many species
(criterion A), and restricted and (ragmented distribution of
most species within India (criterion B). The extensive loss
of mangrove along the west coast compared to the east coast
was also reflected in the distribution of species; 17 species
occur only in the east coast compared to only 3 species
reported only from the west coast within India, Two species
have been reported only from the Andean and Nicobar
Islands. Only a few species occur in the east and west coasts
and Andean and Nicobar Islands (11 species), while 26
species occur in the east and west coast. The patchiness on



the distribution of species is partly due to the lack of studies,
especially in the Andean and Nicobar Islands. It is also due
to local extinctions especially along the west coast. It is
likely that nearly 15 species might have become extinct
from the west coast.

Reasonsfor Endangerment

Even though there has been extensive loss of mangroves in
the last many decades only 8 species were categorised using
the population decline criterion (criterion A). In contrast,
most species were categorised as threatened on the basis of
criterion B either alone (43 species) or in combination with
other criteria. Thus highly restricted distribution of most
species is considered the major threat. The decline in

Table 7.1. The number of species of mangrove plants,
algae, invertcbrates and fishes in different IUCN Red

List Categories

Category Plants | Algae | Inverte-| Fishes |
brates |

Critically Endangered (CR)| 12 2 I -

Endangered (EN) 42 12 4

Vulnerable (VU) 3 - 3 9

Low risk-nt (LR-nt) 1 8 17 40

Low risk-le (LR-Ic) 1 1 15 2

Data Deficient (DD) - - - -

Not cvaluated (NE) 1 1 1 -

Total 60 23 41 76

habitat quality due to pollution, siltation, timber harvest-
ing, was the assessed sub criteria. However, over ex-
ploitation especially for timber and firewood is identified as
a major threat, with local trade in most of the species. A few
species (5) are over exploited for medicinal use and some as
fodder (2 species) or a few other uses (5 species). Thus
mangroves have relatively few species but nearly all of
these are threatened and more than half of these are used or
over exploited for timber, fire wood, fodder, medicinal use
and forother use.

Mungrovealgae

Out of 624 species of marine macro algae that occur along
the Indian coast, 48 species have been reported from the
mangrove. Of these, 23 species belonging to three major
groups were assessed: green algae (Chlorophyta), brown
algae (Phaeophyta) and red algae (Rhodophyta). Marine
algae have important industrial applications as dyes and
bioactive substances. The Algae subgroup felt that the
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information available on marine algae of the Indian coast
was very limited, and this might affect the quality of
assessment. Moreover many of the species that were
assessed might also occur in the open sea. Qut of the 23
species that were assessed 14 were threatened, two being
Critically Endangered and 12 being Endangered. Asinthe
case of plants, all assessed algae are widely distributed in
the world. There was no major difference between the east
and west coasts, with two species reported only from the
east coast and three from west coast. This is more likely a
result of inadequate survey as indicated by the few species
(11) reported from Andean and Nicobar Islands.

Reasonsfor Endangerment

All 14 species were assessed threatened applying criterion
B, restricted and fragmented population in combination
with declining habitat quality. However, as the participants
observed, many of these algae might also occur in the open
sea and thus may not have fragmented population. Only one
of the assessed species, Gracilaria verrrucosa , had usage,
inagarindustry.

Invertebrates

About 500 species of invertebrates occur in the Indian
mangroves. Insects constitute more than half of these but
most of them are visitors than residents. Mollusc,
Crustaceans, and Polychaetes form most of the resident
invertebrates. The working group on invericbrates mostly
concentrated on the resident invertebrate fauna, rather than
the visitors. The assessed species consisted of Mollusc (17
species), Crustacean, {(mostly shrimps, 9 species), crabs (13
species), moths (3 species) and one butterfly. Among these
only eight species were categorised as threatened, one
being Critically Endangered, 4 Endangered and 3
Vulnerable. Only two of the threatened species were
harvested (e.g. Geloinea crosa and Meretrix casta both
mangrove clams). Most of the assessed species were widely
distributed in the world. The species probably endemic to
India include the wild silk moth (4itacus memulleri)
endemic to the Andean Islands, and the Andean blue
Nawab butterfly (Polyura schreiber). Criterion B was
again the most frequently used criterion (for 8 species). The
major reason for only a few species to be threatened was that
most of the assessed invertebrates also occurred outside the
mangroves. Crabs were the most likely to be threatened (4
out of 13 species) than others.

Fishes

A total of 52 species of fishes of mangrove were assessed of
which none was Critically Endangered, only one was
Endangered and 9 were Vulnerable. Excessive harvesting



366

Setting Biodiversity Conservation Priorities for India

Table V. List of 7S mangrove organisms prioritised for conservation based on revised IUCN criteria, outof 176
species that were evaluated. (CR=Critically Endangered; EN=Endangered).

SI.No Taxon Family IUCN Category IUCN Criteria
Algae
Endemics
1 | Dichotomosiphon salina Codiaceae CR (BI, 2bcd)
Non-endemics .
2 Ulva patengansis Ulvaceae CR B1,2c)
| 3 | Bostrychiatenella Polysiphonaceae EN (B1,2c¢)
4 Caloglossa leprieurii Catnellaceae EN (B1,2¢)
5 | Catnellaimpudica Catnellaceae EN (Bl,2c)
6 | Catnellarepens Catnellaceae EN (B1, 2c)
7 Chaetomorpha linum Cladophoraceae EN (B1, 2abc)
8 | Codiumfragile Codiaceae EN (B1,2¢)
9 | Dictyotaindica Dictyotaceae EN (B1,2a)
10 | Gracilariaverrucosa Gracilariaceae EN (B1,2bc)
11 | Monostroma oxyspermuin Monostromataceae EN (BI, 2¢)
12 | Rhizoclonium ciperium Rhizocloniaceae EN (Bl,2c¢)
13 | Ulvareticulata Ulvaceae EN B1,2c)
14 | Vaucheria prescottii Vaucheraiceae EN (BI1,2c)
Marine fishes
Non-endemics
15 | Boleophthalmus dussumieri Gobiidae EN (B1,2c)
16 Scartelaos viridis Gobiidae EN (Alac;Bl,2¢)
Mangrove Invertebrates
Non-endemics
19 | Cardisomacarnifex Gecarcinidae CR (Alc)
r 20 | Geloinaerosa Geloindae EN (B1,2c)
21 | Macrophthalmus convexus Ocypodidae EN (B1,2c)

Contd.. ..
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SI.No Taxon Family IUCN Category TUCN Criteria |
22 | Pilodiusnigrocrinitus Xanthidae EN (B1,2¢) |
23 Ucatetragonon Ocypodidae EN (Bl, 2¢)

Mangrove - Plants
Endemics
24 | Heretierakanikensis Sterculiaceae CR (B1, 2¢; C2b; D)
25 Uro‘chondra sélulosa Poaceae EN ®B1,20)
Non-endemics
26 Acanthusebracteatus Acanthaceae CR (B1,2¢c)
27 Acanthus volubilis Acanthaceae CR (B1,2¢c)
28 | Avicenniaalba Avicenniaceae CR (Ala, Ic)
29 | Avicennia marinavar. resinifera Avicenniaceae CR (B1,2bed; D)
30 | Bruguiera gymnorrhiza Rhizophoraceae CR (Alcd)
31 Bruguiera parviflora Rhizophoraceae CR (Alcd)
32 | Finlaysoniacbovata Asclepiadaceae CR (B1,2¢) j
33 | Lumnitzeralittorea Combretaceae CR (B1,2¢)
34 | Rhizophoralamarcldi Rhizophoraceae CR (B1,2¢;C2a)
35 Rhizhophora stylosa Rhizophoraceae CR (B1,2¢) “
36 Sonneratia griffithii Sonneratiaceae CR (Bl,2c) |
37 Acanthusilicifolius Acanthaceae EN (B1, 2¢)
38 | Aegialitis rotundifolia Plumbaginaceae EN (B1,2c)
39 | Aecgicerascorniculatum Myrsinaceae EN 81, 2c)
40 Aeluropus lagopoides Poaceae EN (B1,2b)
4] Aglaia cuculata Meliaceae EN (B1, 2c)
42 Avicennia marinavar. acutissima Avicenniaceae EN (Ale, 1d)
43 | Avicennia officinalis Avicenniaceae EN (B1,2b)
44 | Brownlowiatersa Tiliaceae EN (B1,2c)
45 | Bruguieracylindrica Rhizophoraceae EN (Alcd, 2d;B1,2¢)

Contd, . ..
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SI.No Taxon Family IUCN Category - IUCN Criteria
46 Cenchrus ciliaris Poaceae EN (B I, 2c)
47 | Cerberamanghas Apocynaceae EN (Bl,2c)
48 | Ceriopsdecandra Rhizophoraceae EN (Alcd, A2d;B1,2¢)
49 | Ceriopstagal Rhizophoraceae EN (Bl,2ac)
s 0 | Clerodendruminerme Verbenaceae EN (B1, 2¢)
51 | Cynometraramiflora Fabaceae EN (B1,2¢)
52 | Demrisheterophylla Fabaceae EN (Bl,2¢)
53 Derris trifoliata Fabaceae EN (Bl, 2c)
54 | Halophilabeccarii Hydrocharitaceae EN (B1l,2cd)
55 | Heretierafomes Sterculiaceae EN (B], 2hc)
56 Heretiera littoralis Sterculiaceae EN (A2bcd; Bi, 2¢,2d)
57 | Kandeliacandel Rhizophoraceae EN B1,2c)
58 | Lumnitzeraracemosa Combretaceae EN (B1, 2¢)
59 | Myriostachya wightiana Poaceae EN (BI,2¢)
60 | Nypafruticans Arecaceae EN (B1, 2abc)
61 Phoenix paludosa Arecaceae EN (B1,2¢)
62 Rhizophora apiculata Rhizophoracéae EN (A2bd)
| 63 Scyphiphora hydrophyllaceca Rubiacecae EN (Bl,2¢c)
| 64 | Sesuvium porlulacastrum Aizoaceae EN (Bl,2c)
‘L 65 | Sonneratiaalba Sonneratiaceae EN (A2¢,2d)
66 Sonneratia apetala Sonneratiaceae EN (A2bdc; B1, 2¢)
67 | Sonneratiacaseolaris Sonneratiaceae EN (A2bcd; B1, 2c)
68 | Sporobolusvirginicus Poaceae EN (Bl,2c)
69 Suaeda maritima Chenopodiaceae EN (B1, 2bc)
70 Suaeda monoica Chenopodiaceae EN (B1, 2abc)
71 Suaeda nudiflora Chenopodiaceae EN - (B, 2ac)
72 | Tamarix troupit Tamaricaceae EN (B1, 2Zbcd)
73 Xylocarpus granatum Meliaceae EN (Alacd; A2bcd; B2ac)
74 | Xylocarpus mekongensis Meliaceae EN (Bl1,2¢)
75 | Xylocarpus moluccensis Meliaceae  EN (B1,2¢)




was a major threat to six species. Unlike the other taxa,
criterion A was the most frequently used criterion (for 8
species), the decline resulting from over- harvesting. The
participants examined fish catch records for the past
several years in order to assess whether population decline
of any species was evident from catch per unit effort. For
most of the species that were threatened, data was not
available. There was also some concern that the available
data might notbe a good indicator of population change.

The only species that were assessed as truly dependent
on the mangrove forest were the mudskippers (two species
of Boleophthalmus). For others it was felt that mangrove
may be an important feeding ground or shelter for a part of
the population or for a part of the life history. This is
because most of the species that were assessed have a wide
global distribution, out side mangrove areas.

Table 7.2. The number of assessed mangrove species
threatencd by human activities other than habitat lost

and pollution
Harvest | Grazing | Trade | Medicine| Others
Plants 28 7 21 6 7
Algac 1 1 - - -
Invertebrates 2 - - -
Fish 6 - - 5 -

Thus, the assessment of mangrove organisms brought
into sharp focus the opinion the participants had expressed
at the beginning of the workshop that the assessment
should view mangrove as a unique ecosystem rather than
merely examine its components. The sharp decline in the
mangrove forests in India during the last decades is
reflected in the very high threatened status of the plants. All
the plants are widely distributed elsewhere and therefore
would not be globally threatened.

Most of the invertebrates and fishes in the mangroves
are widely distributed even within the Indian coast, out side
of the mangroves. Thus, very few of them are threatened.
But it is the unique combination of species and complex
relationship among them that make mangrove a unique
ecosystem, serving many ccological functions, many of
them important to the welfare of man,

8. Mammals
Introduction

Among 12 megadiversity countries, India with nearly 400
species and a few distinct subspecies ranks seventh in terms
of mammalian species richness. With about 47 endemics,
India ranks eighth in endemism among mammals. The
major reason for high species richness but low endemism is
that the three major zoogeographic realms, the Palacarctic,
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Ethiopian and Indo-Malayan, overlap in India. While this
has led to a high species richness, endemism is relatively
low because most species in India also occur in the
neighbouring countries. This is particularly true of
northeast India, and eastern Himalaya, both areas of high
species richness, but low endemism. In contrast, the
Western Ghats, though second to the above two areas in
species richness, has more endemics.

Among the most speciose mammalian Orders in India
are the Chiroptera (bats) and Rodentia (rodents). With 109
and 99 species respectively, these two orders account for
more than 50% of the Indian mammalian fauna. However,
the Indian rodent fauna is relatively species poor, forming
only 25% of the Indian mammals, compared to about 40%
the world over. Bats and rodents are among the least
studied, compared even to the lower veriebrates. Even
species lists are not available for most of the areas.
Similarly, the Order Carnivora, the third most speciose
mammalian Order in India, is also among the least stndied,
except for the larger species. The lesser carnivores (the
civets, mongoose, martens, weasels, and lesser cats), yet to
be properly surveyed. The marine mammals, mostly
belonging to the Order Cetacea, with 23 species also yet to
be studied. Thus our knowledge about the mammals is very
limited and confined to the largerinland species.

Unlike in the case of taxa that we have examined till
now, considerable effort has been expended on gathering
data for monitoring the conservation status of large
mammals in India. Wildlife monitoring received an
impetus in India with the launch of Project Tiger in 1972.
Among with various measures to protect tiger, its prey base
and their habitats in Project Tiger Reserves wildlife
monitoring through periodic census was initiated. Similar
periodic census was also initiated in several protected areas
(Pas) other than Project Tiger areas in many states. In most
states the periodic census consisted of (a) an estimation of
tiger population through identification of individuals from
their pug marks; (b) total counts of all mammals seen
during one or a few days of census walks by a large number
of census teamns in each PA. The focus hasbeen on the larger
mammals, especially elephants and major preys of tiger.
This monitoring effort has been in operation now for two
decades in most states. Several drawbacks of the
monitoring effort hias long been recognised and these have
attracted increased attention in recent years. The major
drawbacksare:

1. The census methods for tiger and its prey have no
statistical base, and are often not objective and
verifiable. The census projects a total population for
each species without statistics that reflect sampling
errors, visibility differences among different
vegetation types etc. The pug mark census demands a
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high degree of expertise in the identification of
indtvidunal tigers from pug marks. Even with a high
expertise several habitat features (such as soil type,
soil moisture efc.) could make this method highly
arbitrary.

2. A major drawback has been that no efforts have been
taken to monitor the habitat, even though this is
perhaps the component that is the easiest to monitor.

3. The monitoring has had no framework for systematic
analysis and interpretation of monitoring data that
providesa feedback to management.

4. Even though a considerable amount of resources has
been spent on monitoring, this effort has not been
designed to provide the managers, researchers and the
general public a better understanding of the seasonal
and long term dynamics of tiger-prey base-habitat
relationships within the PA. This understanding is
necessary for management of populations and habitat,
as well as the socio-economic issues involved in tiger
conservation,

Census methods for ungulates and tigers have received
considerable research attention recently in India. The use of
transect methods that are based on statistical theory is
gaining increased acceptance for the estimation of ungulate
and large mammals. Anothersuggestion, yettobe put within
a framework has been to use the present ‘total counts’ as
indicators of relative abundance rather than as absolute
population. There are also ongoing attempts to evolve
meihods for estimation of tiger population using camera
traps. There are thus ongoing methods to devise better
census methods to monitor populations of tiger and its prey
base. In contrast, monitoring of habitats at the PA level and
analysis of monitoring data so as to provide a feedback to
management and a better understanding of tiger-prey base-
habitat interactions has received no attention.

Assessment

The CAMP workshop on mammals was held in Bangalore
from 26 to 30 August, with the Centre for Ecological
Sciences, Jawaharlal Nehru Centre for Advanced Scientific
Research, and Karnataka Forest Department being the
local hosts. Nearly 45 experts from 28 institutions partici-
pated. A list of 406 mammal species compiled by Mr. P.O.
Nameer of Kerala Agricultural University was placed for
assessment , Some of these species were dropped as not
occurring in India, and a few others added as valid
subspeciestobe assessed.

In total, 386 species were considered for assessment of
which 104 were Data Deficient and 54 were not evaluated.
The latter were species for which data might probably be
available but the concerned experts were not present in the

workshop. Four species were listed as Extinct, 18 as
Critically Endangered, 30 as Endangered, 46 as Vulnerable
and 130 as Low Risk (Table 8.1). Thus, among the 228
species that were evaluated (excluding DD and NE
species), 94 (41.2%) were categorised as threatened.

The greater richness of the threatened species in
Himalaya (including Eastern Himalaya), northeast India
and Western Ghats to a large extent reflects the greater
species richness in these areas. However, many species in
the species poor zones such as Trans-Himalaya, deserts and
coasls (marine mammals) have not been evaluated.
Nonetheless, the Himalaya, northeastern and Western
Ghats contain large numbers of threatened species even if
we were Lo consider all species. However, among those that
are threatened a greater proportion is either Critically
Endangered or Endangered in the species poor zones,
except for islands. In contrasi, most of the threatened
speciesin the speciesrich areas are Vulnerable,

The number of species threatened in each mammalian
Order is given in Table 8.2. .Among the most speciose
mammalian Orders (Chiroptera, Carnivora, Artiodactyla
and Rodentia) 32 to 52% are threatened. The
taxonomically unique species such as dugong (Order
Sirenia, 1 species), elephant (Order Proboscidea, 1 species)
and all 3 species of Perissodactyla that were evaluated were
all Endangered, the only exception being pangolin (Manis
crassicaudata, Order Pholidota). Among the most data
diffident Orders are Chiroplera (55 out of 106), Cetacea (15
out of 23 species), Rodentia (18 out of 99) and Carnivora
(18 outof61).

Reasons for Endangerment

Mammals were assessed applying four of the five criteria
(except E, Quantitative analysis) and four combinations
(B+C, B+D, A+D+C). In contrast other taxa were assessed
primarily using criteria B, and to a certain extent A, C and
D being not used at all. A fotal of 34 combinations of sub
criteria were used while categorising 94 species as
threatened indicating the diversity of information that was
available and used. In contrast only 15 to 25% com-
binations of subcriteria were used in the categorisation of
othertaxa.

Out of the 94 threatened species, 24 were categorised
using criterion B, due 1o restricted distribution, population
fragmentation and decline in habitat quality. Seven more
species also had small populations that were declining.
Very small populations (<100 animals), along with very
small area of occupancy {(criterion D) was the next most
used criterion (27 species). Criterion C (small population
size and decline) was also frequently used (19 species).
There were taxonomic diffcrences in the application of
criteria; most of the smatl mammals (insectivores, bats and
rodents) were assessed using criterion D (a highly



Table 8.1. The number of mammalian specicsin three
Red List categories of threatin the 10 biogeographic

zonesio India
BiogeographicZone | CR | EN | VYU | Total
1| Trans-Himalaya 5 6 2 13
2| Himalayas 5 7 27 39
3 | Deserts - - - -
4| Semi-arid 1 1 2 4
5| Western Ghats 3 4 15 | 22
6 | Deccan Peninsula 1 1 9 11
7| Gangeticplains 2 3 ) 10
8 | Northeast 5 3 24 35
9| Islands - 1 5 6
10 | Coast 3 - 4

restricted distribution or <5 lacations), while camivores
were assessed on criteria B and C, and Artiodactyla were
assessedusingcritera B.

Even though population decline was perceived as a
problem for many species, this criterion was applied alone
only on three species and on five other species in
combination with other criteria. Thus, the major reasons
for the threatened status of mammals are highly restricted
distribution (for most of the small mammals such as
shrews, bats and rodents), small distribution both frag-
mented or declining population, and habitat degradation
(for most carnivores) and small declining population size
for most artiodactyls.

Among the 94 threatened species, trade (including
animal parts) was reported to be 2 major factor only in 21
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species; seven of these are carnivores, four each are
cetaceans and rodents; hunting was a major factor in 29
species, especially 1n artiodactyls (13 species), carnivores
(9 species) and rodents (6 species or subspecies of large
squirrels). Other factors were poisoning of carnivores (five
species) and fishing (3 species of cetaceans).

Recommendations

The recommendations pertain to management of habitat

and population and research.

1. As in the other taxa, the need to canduct
comprehensive survey of species assessed on criferia
B and D (restricted distribution) in order to get better
information on distribution was strongly felt. This is
necessary for 54 species.

2. Theneedtoconduct ai least baseline surveys of species
that are now totally data deficient. Particularly
important in this regard are the bats, lesser camnivores,
allthe marine mammals and the small mammals,

3. The participants also recommended that the species
which have been given a category that seems lower
than that they currently occupy in wildlife legislation
should not be down graded in the latter. The TUCN
categories should not be used by vested interests to
permitexploitation of the species.

4.  Thereisancedtoperiodically monitor the distribution
and abundance of many species especially the
threatened species ( including those DD species that
may be categorised as threatened in future). This
would enable us to periodically assess and evaluate
their conservation status.

Table 8.2. The number of specics in different Red List categoriesin eachmammalian Orderin India

Order EX CR EN vu | LR-nt LR-lc DD NE Total
Inscctivora : - - - 3 - 3 - 19 25
Scandentia ’ - - - - - - - 4 4
Chiroptera - 2 3 11 24 9 55 2 106
Primates - 2 3 1 3 3 - .2 15
Carnivora 1 2 5 11 17 7 10 8 61
Cetacea - 2 4 - 2 - 1s - 23
Sirenea - I - - - - - - 1
Proboscidea - - - 1 - - - - 1
Perissodactyla 2 - I - - - 2 - 3
Artiodactyla - 7 4 3 7 - 6 33
Pholidota - - - - - 1 - 2
Rodentia 1 1 8 18 13 31 18 9 99
Lagomorpha - - 1 - 3 1 5 1 11
Total No. 4 18 30 46 69 61 104 54 386
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only on three species and on five other species in
combination with other criteria. Thus, the major reasons
for the threatened status of mammals are highly restricted
distribution (for most of the small mammals such as
shrews, bats and rodents), small distribution both frag-
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for most artiodactyls.
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species; seven of these are carnivores, four each are
cetaceans and rodents; hunting was a major factor in 29
species, especially in artiodactyls (13 species), carnivores
(9 species) and rodents (6 species or subspecies of large
squirrels). Other factors were poisoning of carnivores (five
species) and fishing (3 species of cetaceans).

Recommendations

The recommendations pertain to management of habitat

and population and research.

1. As in the other taxa, the need to conduct
comprehensive survey of species assessed on criteria
B and D (restricted distribution) in order to get better
information on distribution was strongly felt, This is
necessary for 54 species.

2. Theneed toconduct atleast baseline surveys of species
that are now totally data deficient. Particularly
important in this regard are the bats, lesser carnivores,
all the marine mammals and the small mammals.

3. The participants also recommended that the species
which have been given a category that seems lower
than that they currently occupy in wildlife legislation
should not be down graded in the latter. The JTUCN
categories should not be used by vested interests to
permit exploitationof the species.

4. Thereisaneed to periodically monitor the distribution
and abundance of many species especially the
threatened species ( including those DD species that
may be categorised as threatened in future). This
would enable us to periodically assess and evaluate
their conservation status.
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Carnivora 1 2 5 11 17 7 10 8 61
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Table VI. List of 56 mammals prioritised for conservation based on revised TUCN criteria, out of 228 species that were

evaluated. (CR=Critically Endangered; EN=Endangered).

Si,

Taxon Common name Family 1UCN 1UCN
No. Category Criteria
Endemics
1 | Cuonalpinuslaniger Ladakhdole Canidae CR (C2b)
2 | Cervusduvaucellibranderi Barasingha Cervidace CR C2b
3 | Cervuselaphus hanglu Hangul Cervidae CR (B1,2cd; C2b)
4 | Cervuseldieldi Sangai Cervidae CR (C2b;B1, 2¢)
(Manipurbrow-antlered deer)
5 | Pantheraleopersica Asiaticlion Felidae CR (C2b)
6 | Otomops wronghtoni Wroughton’s free-tail bat Molossidae CR (Bl1,2¢)
7 | Biswamoyopterusbiswasi Namdapha flying squirrel Sciuridae CR 3B1,2¢)
8 | Viverracivettina Malabar civet Viverridae CR (Albg)
9 | Bubalusarnee Wild buffalo Bovidae EN Bl1,2¢
10 | Hemitragus hylocrius Nilgiri tahr Bovidae EN B1,2acd; C2a)
11 | Ovisvigneivignei Shapu (Ladakh urial) Bovidae EN (C2a)
12 | Macacasilenus Lion-tailed macaque Cercopithecidae | EN (B1,2¢; C2a)
13 | Herpestes palustris Bengal mongoose Herpestidae EN (B1, 2abcd)
14 | Atherurus macrouru
assamensis Brush-tailed porcupine Hystricidae EN (B1,2bcd)
15 | Musfamulus Mouse Muridae EN (Bl1,2¢)
16 | Latidens salimalii Salim Ali’sbat Pteropodidae EN (B1,2a;C2a)
17 | Crogidura hispida Andaman spiny shrew Soricidae EN (B1,2¢c)
18 | Tupaianicobarica Nicobartree shrew Tupaiidae EN (B1,2¢)
Non-endemics
19 | Balaenoptera musculus Blue whale Balaenoptridae CR (Albd)
20 | Bosgrunniens Yak Bovidae CR (C2a)
21 | Caprafalconerifalconeri Markhor Bovidae CR (C2b)
22 | Caprafalconeri kashmeriensis | Markhor Bovidae CR (C2b)
23 | Cuonalpinusadjustes Dhole (Asiatic wild dog) Canidae CR (C2b)
| 24 | Dicerorhinus sumatrensis Sumatran rhinoceros Rhinocerotidae CR (D)
25 | Dugongdugon Dugong Dugongidae CR (Alacd: D)
26 | Macacafascicularisumbrosa | Long-tailed macaque Cercopithecidae | CR (C2a)

Contd. ...
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S Taxon Common name Family JUCN JUCN
No. Category Criteria
27 | Moschus chrysogaster Musk deer Moschidae CR (Ald)
28 | Ovisammon Argali (nayan) Bovidae CR [(C2a)
29 | Pantholops hodgsoni Chiru (Tibetan antelope) Bovidae CR (C2b)
30 | Platanista gangetica Gangetic river dolphin Platanistidae CR (Alacd; Cl, C2a)
31 | Procapra picticaudata
picticaudata Tibetan gazelle Bovidae CR D)
32 | Rhinolophus subbadius Chestnut horse-shoe bat Rhinolopidae CR (B1, 2¢)
33 | Sussalvanius Pygmy hog Suidae CR (C2a)
34 | Trachypithecus geei Golden langur Cercopithecidae CR (C2a)
35 | Berylmysbowersi 777 Muridae EN (B1,2c)
36 | Cervusduvaucelli duvaucelii Swamp deer Cervidae EN (C2a)
37 | Cricetulus migratorius Ladakh hamster Muridae EN (B1, 2¢)
38 | Crocidura pergrisea 2777 shrew Soricidae EN (B1,2c)
39 | Diomyscrumpi Crump’srat Muridae EN (B1, 2c)
40 | Eubalaena glacialis Rightwhale Balaenidae EN (C1, C2b)
41 | Hylobates hoolock Hoolock gibbon Hylobatidae EN {C2a)
42 | laio Greatevening bat Vespertilionidae EN (Bl,2¢)
43 | Lynxlynx Lynx Felidae EN (B1, 2bc)
44 | Marmotabobak Himalayan marmot Sciuridae EN (B1, 2abc & 3ab)
45 | Melogale moschata Small toothed ferret badger Mustelidae EN (Bl1, 2c)
46 | Myotislongipes 2777 bat Vespertilionidae EN (B1, 2¢)
47 | Niviventerbrahma 7777 rat Murdae | EN (Bl, 2¢c)
48 | Ochotona curzoniae Black-lipped pika Ochotomidae EN (B1, 2ab)
49 | Orcaellabrevirostris Irrawady dolphin Delphinidae EN (B, 2¢)
50 | Ovisorientalis Shapu (Ladakh urial) Bovidae EN (B1, 2¢)
51 | Panthera tigris Tiger Felidae EN (C2a)
52 | Ratufamacroura dandolena Grizzled giant squirrel Sciuridae EN B1,2c,Cl)
53 | Rhinocerous unicornis Great Indian rhinoceros Rhinocerotidae EN (B1,2d)
54 | Sousachinensis Hump-backed dolphin Delphinidae EN (Alacd, 2b)
55 | Trachypithecus phayrei Phayre’sleaf monkey Cercopithecidae EN (Cl,2a)
56 | Unciauncia Snow leopard Felidae EN | (C2a3)
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5. There are serious taxonomic ambiguities in some
1axa, which need to be resolved throngh making syste-
matic taxonomic studies. The important taxa in this
regard arebats, ground shrews and rodents (especially
murids).

6. Much against the popular perception, mammals as a
group with nearly 27% data deficient species is only as
little studied as the lower vertebrates or evenless, The
major reason has been the large number of studies that
have addressed one or a few species. In contrast,
studies on the other taxa such as plants, amphibians
and reptiles have been mostly community studies.
Thus, even though there have been relatively very few
studies on the latter taxa, the amount of information
available for conservation assessment is almost as
high as in the case of mammals. There is thusa need to
promote community studies on mammals.

9. Fresh Water Fishes
Introduction

Fishes are the most speciose vertebrate taxa, with nearly
20,000 species world wide. India has a vast network of
water bodies, that consist of nearly 30,000 km of rivers,
113,000 km of canals, 17,000 sq. km of reservoirs and
25,000 sq. kmof lakes and ponds, besides a vast coastal area
and oceans. Nearly 2,200 species of fishes occur in these
waters, nearly 700 of them in the freshwater bodies, This
rich freshwater fish fauna has immense value, in local use
and trade, as well as domestic and international trade.
Among the animal habitats in India, it has been the fresh-
water habitats that have been most adversely affected by
hurnan activities. These impacts come from deforestation,
damming of rivers, pollution, insecticides and fertilisers,
and draining and levelling of wetlands for agriculture and
construction. Since {reshwater fishes form an important
source of protein, over harvesting and incidental catches
have depleted many species. The introduction of exotic
species has also depleted many native species. As in the
case of many amphibians and reptiles, highly restricted dis-
tribution of many species make them highly extinction
prone.

Freshwater fishes have been studied to a greater detail
compared to other lower vertebrates or even mammals and
birds. Most of these studies have been surveys, therefore,
we have considerable information on the distribution of
many species, especially in the Western Ghats. Several
recent studies in the Western Ghats have reported local
extinction of many species, due to loss of forest, damming
etc. A comprehensive assessment of the conservation status
of freshwater fish fauna in India hasbeen long overdue. The
CAMP workshop on freshwater fishes was iritially to have

been conducted under the BCPP. The initial preparations
were also done. However, due to lack of funds it was
conducted by the National Bureau of Fish Genetic
Resources, and the credit goes entirely to them, especially
itsDirectorDr. A.G. Ponniah.

Assessment

The workshop on fresh waler fishes was conducted by the
National Bureau Fish Genetic Resources, Lucknow, from
221026 September 1997. This did not form part of BCPP, as
it provided only the initiation of the workshop. The
following report is a summary of the workshop based on a
report by Dr. A.G. Ponniah, Direct or, NBFGR (CBSG,
India News, Vol II). Nearly 50 resource persons from 25
organisations participated in the workshop. The partici-
pants were split into six working groups (Gangetic region [
& 11, upland Himalaya, northeast and peninsular India, and
east and west flowing rivers of the Western Ghats. Out of
nearly 700 taxa (species and sub species) of freshwater
fishes in India, 323 were taken up for assessment at the
workshop. Among those assessed, 217 species (70.29%)
were categorised as threatened, 14.6% being Critically
Endangered, 29.4% Endangered, and 26.2% being
Vulnerable.

As in the case of other taxa, criterion B was the most
used on fresh water fishes also. Criterion A was also used
for many species, especially those in the plains. Thus, the
very high percentage of threatened fresh water fishes is
primarily due to the restricted distribution, population
fragmentation and decline in habitat quality (mostly for hill
stream fishes), and population decline in the fishes of the
plains. The decline in habitat quality has been mostly due to
damming, siltation, pollution, poisons etc. Population
decline has been due to over harvesting. The taxon data on
assessed species has not been finalised for a detailed
analysis.

Recommendations

The special working groups considered major issues that
pertain to the conservation of fresh water fishes, and made
the following recommendations.

Legal issues

Fishes are an important source of protein, and of immense
commercial and employment value. Present fisheries
regulations were framed nearly a century ago and do not
reflect current status of fishes and capture fisheries. Powers

vested with enforcement authorities are inadequate and
also not comprehensive.

1. The proposed model Fisheries Act reported to be
under preparation should be made available fora wide



review by all interested sections of society before
adoption.

2. The Act should provide for the creation and
management of sanctuaries for conservation of all
threatened species and maintenance of genetic
variability.

3. The Act should include schedules of protected species
that reflected their endangerment status assessed
objectively.

4. The Actshould provide sufficientenforcement powers
at local level, and sufficiently severe penalties for
offences involving threatened species.

5.  Since fishing gears used are non-selective, there is a
need to exercise caution with regard to adding
endangered species of fish to any Schedule of Wildlife
Protection Act. People dependent on fishing for their
livelihood should not be adversely affected when
“endangered” species are caught inadvertently in
their gears.

6. Sincefishes have been classified as a wildlife (animals
in Schedules1to V are defined as wild animals), in the
Wildlife Protection Act (1972), fishes are wildlife
only when they occur in the wild, and not when they
are brought out of a wild area. This restricts the
protection that can be given to fishes and their habitat.
Therefore, fishes shouldbe deleted from the definition
of “wildlife” and included as “wild animals™.

7. Fishes categorised as threatened according to JUCN
criteria need to be included in the appropriate
Schedules of the Wildlife Protection Act.

8. Information provided by the participants to CAMP
workshop indicates a thriving international trade in
fresh water fish. Inclusion of .threatened species in
Schedules of Wildlife Protection Act would provide a
legal frame work for their protection unless
cultivated.

Exotic Fishes

Nearly 300 exotic species of fish, most of them ornamental,
have been introduced info India. Among the various taxa,
the loss of species dve to introduction of exotics, has been
highest in the fishes. Extinction of local species results
from competition as well as predation. Among the
introduced cold water fishes, Cypronus carpis and Xar
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specularis are posing a threat to Shizothorae species in Dal
Lake in Kashmir, and Osteobrama belangeri in Loktok
lake in Manipur. Among commercial species, the
introduction of silver carp and tilapia has resulted in the
decline of several native species (especially Catla species)
in thereservoir and other water bodies.

There is at present no effective regnlation of the
introduction of exotic species, ornamental or commercial.
There should be aquarantine for importing any species that
might introduce diseases to native species (such as grass
carp species, Puntius pulchelus, cat fishes like Pangasuis
pangasuis, Aorichthys seenghala, A. aor, and Wallago
atty). Introduction of exotics should be screened by a
regulating body, considering biology, habit and habitat and
potential impacts on native species.

Research

l. Make stock assessment and periodic monitoring in
major Indian river systems, in four regions northeast,
western Himalaya, Eastern Ghats and Western Ghats.

2. Standardise methodology for assessment and
monitoring.

3. Studies on management of fish habitat, impacts of
exotic species, and quarantine measures for
transplantation into new habitats.

4. Brood stock management, and captive breeding and
release of Critically Endangered and Endangered

species.

5. Assess breeding behaviour and spawning habitats to
establish fish sanctuaries.

6. Assess peninsular carps foraqua calture.

7. New species should be deposited with ZSI.

8. When changes are made in the nomenclature of a
taxon, the recent valid names along with the old one
should be mentioned, giving reasons. If a taxon is
synonymised, they should ¢learly state the reasons for
doing so, giving characters.

9. Alist of valid names to be published annually by one
organisation (NBFGR?).

10. Biochemical and genetic studies on species of
disputed taxonomic status.

11. Create a database on and facilitate the networking of
individuals and organisations carrying out activities
related tofish conservation.
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Table VII. List of 145 fishes prioritised for conservation based on revised JIUCN criteria out of 327 species that were
evaluated. (CR=Critically Endangered; EN=Endangered) (This assessment was carried out by National Bureau of
Fish Genetic Resources, Lucknow, but initiated by CAIVIP)

S, No. Taxon Family IUCN Category IUCN Criteria
Endemics
1 Aborichthys garoensis Balitoridae CR (B1,20)
2 Amblypharyngodon chakaiensis Cyprinidae CR (Al,2¢)
3 Barilius corbetti Cyprinidae CR (Bl1,2¢)
4 Barilins dimorphicus Cyprinidae CR (B1,2c)
5 Channa micropeltes Cliannidae CR (Alg, 1b, 1¢, 1d;B1, 2¢)
6 Dayella malabarica Clupeidac CR (Ala, 1c, 14, 2¢, 2d)
7 Erethistoides montana pipri Sisoridae CR (B1,22,2b, 2¢, 2d)
8 Garra litanensis Cyprinidae CR (B1,2¢)
9 Garra manipurensis Cyprinidae CR (B1, 2¢)
10 Glyptothorax alaknandi Sisoridae CR (Bl, 20)
11 Glyptothorax anamalaiensis Sisoridae CR (Bl, 2¢)
12 Glyptothorax dakpathari Sisoridae CR (B1,2c)
13 Glyptothorax davissinghi Sisoridae CR (B1,20)
14 Glyptothorax garhwali Sisoridae CR (Bl, 2c)
15 Glyptothorax stoliczkae Sisoridae CR (B1,20)
16 Homaloptera montana Baletoridae CR (B1, 2c)
17 Horabagrus nigricollaris Bagridae CR (Bl1,2c)
18 Horaglanis krishnai Claridae CR (D2;Bl, 2a,2¢c)
19 Hyporhamphus xanthopterus Hemiramphidae CR (Ala, 1b, 1c, 1d; B1, 2¢)
20 Kryptopterus indicus Siluridae CR (BI,2¢)
21 Labeoariza Cyprinidae CR (Bl,20)
22 Labeo rajasthanicus Cyprinidae CR (B1,2¢)
23 Laguviakapuri Sisoridae CR (B1,2a,2c, 2d)
24 Lepidocephalus goalparensis Cabitidae CR (B1,2¢)
25 Lepidopygopsis typus Schizothoracinae CR (Bl, 2¢c)
26 Monopterus capeni Symbranchidae CR (Bl,2¢)
27 Moringua hodgarti Moringuidae CR (B1, 2b, 2¢, 24, 2¢)
28 Neolissochilus wynaadensis Cyprinidae CR (B1,2¢0)
29 Ompok malabarnicus Siluridae CR 81, 20)
30 Osteochilichthys longidorsalis Cyprinidae CR B1,2¢)
31 Pinniwallago kanpurensis Siluridae CR (B1,2c)
32 Proeutropiichthys taakree Schilbeidae CR (Ala, 1d,2d)
33 Psilorhynchus micropthalmus Psilorhynchidae CR (Bl,2¢)
34 Puntius arulius tambraparniei Cyprinidae CR (B1, 2c)
35 Puntiusbovanicus Cyprinidae CR (B1,2¢)

Contd. ...
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S1. No. Taxon Family IUCN Category IUCNCCriteria
36 Puntius deccanensis Cyprinidae CR (B1, 2¢)
37 Puntius mudumalaiensis Cyprinidae CR (B1,2b,2¢;D2)
38 Puntius narayani Cyprinidae CR (B1,2¢c)
39 Puntius ticto punctatus Cyprinidae CR (B1,2c)
40 Schistura singhi Homalopteridae CR (B1,2a,2¢c)
41 | Silurus wynaadensis Siluridae CR (B1,2¢) |
42 Stenogobius malabaricus Gobiidae CR B1,2¢) ‘
43 Torkliudree malabaricus Cyprinidae CR (Ala, 1c:B1, 26) |
44 Tor mussullah Cyprinidae CR (Ala, 1c, 1d)
45 Travancoria elongata Balitoridae CR (B1, 2¢)
46 Aborichthys elongatus Balitoridae EN B1,20)
47 Aborichthys tikaderi Balitoridae EN (B1,2a,2b, 2¢)
48 Barbus carletoni Cyprinidae EN (B1,2¢)
| 49 | Bariliusdogarsinghi Cyprinidae EN (B1,2a,2b, 2d)
50 Batasio travancoria Bagridae EN (Alb;BI1,2b)
51 Bhavania australis Balitoridae EN ®B1,2c)
52 Botia lohachata Cobitidae EN (B1,2¢)
53 Botiastriata Cobitidae EN B1,2¢)
54 Chaudhuria khajuriai Chaudhuriidae EN (B1,2b,2¢)
55 Clariasdayi Clandae EN B1,2¢)
56 Clupisoma bastari Schilbeidae EN (B1,2c)
57 Euchiloglanis kamengensis Sisoridae EN (B1,2¢,2d)
58 Garra gotyla stenorhynchus Cyprinidae EN (B1,2c)
59 Garra hughi Cyprinidae EN (Ala, lc)
60 Garra surendranathanii Cyprinidae EN (Bl, 2c)
61 Glyptothorax nelsoni Sisoridae EN (B1,2¢)
62 Glyptothorax saisii Sisoridae EN (B1,2¢)
63 Hara horai Sisoridae EN (Ala, Ic, 1d;B1, 2¢)
64 Horabagrusbrachysoma Bagridae EN (Ala, lc, 1d)
65 Horadandia atukorali brittani Cyprinidae EN (B1,2¢)
66 Hypselobarbus curmuca Cyprinidae EN (Ald, 1c, 14, le)
67 Hypselobarbus dubius Cyprinidae EN B1,2¢,24d)
68 Hypselobarbus jerdoni Cyprinidae EN B1,2¢)
69 Hypselobarbus kolus Cyprinidae EN (Ala;B1,2¢)
70 Hypselobarbus lithopides Cyprinidae EN (Ala, 1c, 14;B1,2¢c)
7 Hypselobarbus micropogon periyarensi§ Cyprinidae EN (B1, 23,2b,2¢)
72 Hypselobarbuskurali Cyprinidae EN (B1,20)
73 Hypselobarbus thomassi Cyprinidae EN (BI, 2¢)
74 Labeokontius Cyprinidae EN (B1,2¢)

Contd. . ..
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Sl No. Taxon Family IUCN Category IUCN Criteria
75 Lagunvia shawi Sisoridae EN (B1,2¢)
76 Mesonoemacheilus reticulofasciatus Homalopteridae EN (Bl,2¢)
77 Monopterus fossorius Symbranchidae EN (BL1,2¢)
78 Mystus malabaricus Bagridae EN (Ala,2b,2c, 2d)
79 Mystus punctatus Bagridae EN (B1,2¢)
80 Nemacheilus carletonii Balitoridae EN B1,2¢)
81 Nemacheilus chindwinicus Balitoridae EN (B1,2c¢)
82 Nemacheilns doonensis Baliloridae EN (Bl,2¢)
83 Nemacheilus himachalensis Balitoridae EN (B1,2¢c)
84 Nemacheilus kangrae Balitoridae EN (Bl, 2¢)
85 Nemacheilus keralensis Balitoridae EN (B1,2¢,2d)
| 86 | Nemacheilus monilis Balitoridae EN (B1,2¢)
| 87 | Nemacheilus montanus Balitoridae EN (B1, 2¢)
88 Nemachettus nilgiriensis Balitoridae EN (Bl,2¢c)
89 Neolissochecilus spinulosus Cyprinidae EN (Bl,2¢)
90 Osteobrama bakeri Cyprinidae EN (B1,2¢c)
91 Osteobrama brevipectoralis Cyprinidae EN (Bl,2¢)
92 Osteochilus brevidorsalis Cyprinidae EN ®B1,2¢)
93 Parambassis dayi . Chandidae EN (Bl,2¢)
94 Psilorhynchus sucatio nudithoracicus Psilorhynchidae EN (Ala;B1, 2¢)
95 Puntius arulius Cyprinidae EN (Ala, ¢, 1d, 2¢,24; 81, 2¢)
96 Puntius chilinoides Cyprinidae EN (Ala, Ic, 1d)
97 Puntius clavatus clavatus Cyprinidae EN (Ala, 1c; B1,2¢)
98 Puntius denisonii Cyprinidae EN (Bl, 2¢)
99 Puntius fasciatus Cyprinidae EN B1,2c)
100 Puntius jayarami Cyprinidae EN (Ala, 1¢; Bl, 2¢)
101 Puntius melanostigma Cyprinidae EN (B1,2c¢)
102 Puntius ophicephalus Cyprinidae EN (B1,2c,24d)
103 Puntius parrah Cyprinidae EN (B1, 2¢)
104 | Ritachrysea Ragridae EN (B1,2¢)
105 Rita pavimentatus Bagridae EN (B1,2c)
106 Salmostoma orissaensis Cyprinidae EN (Bl,2¢)
107 Schistura devdevi Homalopteridae EN (Bl, 2c)
108 Schistura elongatus Homalopteridae EN (Bl, 2¢)
109 Schistura nagaensis Homalopteridae EN (B1,2a,2c)
110 Schistura pavonaceus Homalopteridae EN (B1,2c¢)
111 Silonia childreni Silinidae EN Bl1,20)
112 Tetraodon travancoricus Tetrodontidae EN (B1,24,2b)
113 Travancoriajonesi Balitoridae EN (B1, 2¢)

Contd....
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Sl No. Taxon Family IUCN Category IUCN Criteria
Non-endemics
114 Pangasius pangasius Pangasiidae CR (Ala, 1b, 1c, 1d)
115 | Periophthalmus weberi Gobiidae CR (B1,2c) |
116 | Anguillabengalensis Anguillidae EN (Ala, Ic,1d; B1, 2¢) |
117 Botia almorhae Cobitidae EN B1,2¢c) ‘
118 Botiaberdmorei Cobitidae EN (Ala, 1c, 1d)
119 Eutropiichthys vacha Schilbeidae EN (Ala, 1b, 1¢, 1d,2b, 2¢,2d)
120 Glyptosternum reticulatum Sisoridae EN (B1,2¢)
121 | Glyptothoraxcavia Sisoridae EN (Ala, lc, 1d)
122 Glyptothorax kashmirensis Sisoridae EN (Bl1,2¢)
123 Johnius gangaticus Sciaenidae EN (Bl,2c)
124 Labeo dussumieri Cyprinidae EN (Ala, 1c, 1d, le, 2¢,2d,2¢e)
125 Lepidocephalusberdmorei Cobitidae EN (Alc;Bl, 2¢)
126 Mystus microphthalmus Bagridae EN B1,2c;Als, Ic)
127 Nemacheilus multifasciatus Balitoridac EN (B1,2¢)
128 Notopterus chilata Notopteridae EN (Ala, 1b, 1¢, 1d,2¢, 2d)
129 Ompok bimaculatus Siluridae EN (Ala, 1c, 1d, 2¢, 2d)
130 | Ompokpabda Siluridae EN (Ala, Ic, 1d,2c,2d
131 Pseudeutropius atherinoides Schilbeidae EN (Ala, 1c, 1d)
132 Puntiusclavatus Cyprinidae EN (B1, 2¢)
133 Puntius dorsalis Cyprinidae EN (B1,2¢c)
134 Raiamas guttatus Cyprinidae EN B1,2¢)
135 Schistura arunachalensis Homalopteridae EN (B1,2¢)
136 Schistura peguensis Homalopteridae EN (B1,2a,2b)
137 Schistura sikmaiensis Homalopieridae EN (Bl,2¢)
138 Schistura vinciguerrae Homalopteridae EN (B1,2c)
139 Schizothorax labiatus Cyprinidae EN (B1,2c)
140 Semiplotus modestus Cyprinidae EN (B1,2b,2¢,2d)
141 Silurusafghana Siluridae EN (Bl,2¢c)
142 Sisor rhabdophorus Sisoridae EN (B1,2c)
143 Tor mosal Cyprinidae EN (Ala, 1c, 1d; B, 2c)
144 Tor putitora Cyprinidae EN (Ala, Ic, 1d)
145 Tortor Cyprinidae EN (Ala, 1c, 1d)
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10. Discussion
Which are the Priority Species ?

Aninherent risk in providing lists of species under threat is
that they give the impression that species that are not
assessed are not under threat. This is far from true. In the
past, this has often happened in the case of lower
vertebrates and invertebrates, when assessments were
mostly ceptred on larger vertebrates and plants. In this
project we have made special efforts to cover the lower
vertebrates and a few of the invertebrates. It has to be
pointed out that most of the remaining lower taxa might
face extinction risks as high as that faced by those that we
assessed or even greater, given their restncted distribution
and habitat specificity.

A species based assessment has inherent limitations,
given the sheer number of speciés that exist or might exist.
Mammals and birds around which most of the assessment
has been made cover only 30% of the vertebrates, and only
0.8% of the named species (1.5 to 1.8 millions). Even
though there has been a sharp increase in the number of
lower vertebrates and invertebrates that have been globally
assessed (TUCN 1996), assessment of all species is still a
daunting task. It is in this light that this project has made an
assessment of more than 80% of the inland veriebrate taxa
of India over such a short period of time. This we consider a
great achievement. And a modest beginning hasbeen made
in the case of invertebrates,

The prioritisation that have been done through the
CAMPY workshops have used the threat status, as indicated
by the revised IUCN categories, as the only criteria.
However, information on use values at various levels (local
use, local trade, domestic trade efc.) has been recorded for
the species that we assessed. The compilation of
comprehensive lists of all Indian species (higher
vertebrates) allows us to assess some biological values such
as taxonomic uniqueness, endemism, etc., These are also
recorded an the taxon data sheets. However, integration of
these biological and use values order to further prioritise
threatened species poses several methodological and
conceplual problems,

1. Direct use values: Several species have been reported
to be of use for food, medicines, fuel wood efc. There were
considerable differences among the species groups that we
assessed in use values. For example, all medicinal plants
were obviously of use value. Most of the mangrove plants
were of some use, while only some of the invertebrates and
fishes were of use. Among reptiles, direct use value is
limited to many turtles and crocodile, and a few snakes and
lizards. Among amphibians, very few spccics have been
reported to be of use (e.g. Hoplobatrachus tigerinus).
Among mammals, relatively few species were reported to

have direct use values, as was the'case with soil and aquatic
invertebrates. These information are recorded in the taxon
data sheets. The incorporation of use values could thus give
some taxa, even at the level of Class, greater priority. It
should be noted that the impact of the use value on the
conservation status of a species is already incorporated, if
there has been a population decline due to use, Further
weightage foruse value may thus be abias.

Another problem with including direct use values to
further prioritise species was that there was no quantitative
assessment of the value. Often, this was not possible
without further research. Threatened species with direct
use values could be given greater priority (within the
categories of threat), regardless of the quantum of use. The
conflicting types of direct use values, (e.g. local use vs
international trade), and quantum of use (little used vs
heavily used), make the integration of these values with
conservation status, highly arbitrary, and the results
difficult 10 be interpreted. The information is provided in
the taxon data sheets, shonld it be needed.

2. The ecological values; Theecological values (such as
key stone function) of most species are unknown. The
identification of such values would be a major bias in favour
of species that are well known. Such a bias is already
present in the assessment of the threat status.

3. Endemism: There is a good correlation between
endemism and threat status. This is because most of the
endemics are likely to have a restricted distribution, and to
be highly sensitive to ecological changes e.g. amphibians.
The value represented by endemism is therefore already
incorporated intothe assessment.

4. Taxonomic uniqueness; The appropriate taxonomic
level (at species, genus, family efc.) at which taxonomic
uniqueness (which is a surrogate for genetic uniqueness)
need to be considered may vary from one taxa to another,
depending on the evolutionary history of the taxa. Thus, the
difference between two genera in one Family, may be
greater than between sub families in another Family.
Moreover, periodic taxonomic revisions, can alter
conservation priorities, even though there may not be any
difference in the field conditions, For this reason,
taxonomic uniqueness has not been considered in further
prioritisation of threatened species.

5. Major threat: Further prioritisation of threatened
species, based on other values, may not be very relevant for
another imporiant reason, which became clear as the
workshops progressed. The criterion that was used in
assessing species is a good indicator of the reason for the
threatened status. In all taxa that were assessed, criterion B
was the most frequently used to categorise species as
threatened. 1ts usage ranged from 34% (of the threatened
species) to as mush as 85% in the case of reptiles. Thus,
restricted distribution, population fragmentation, along



with decline habitat quality was assessed to be the major
threats to most species. The restricted distribution conld
either be natural as in many amphibians or man made as in
the case of most mangrove plants. Thus, restricted range is
a major reason for the greater threaten status among the
amphibians, and reptiles compared to mammals. Only
about 9% of the mammals have been recorded from one
location, in conirast to 34.8% of amphibians and 22.0% of
reptiles. Nearly 62% of the mammals have been recorded
from more than 10 locations, compared to only 17.4% of
amphibians, and 28.6% of the reptiles. This highly
restricted range of herpetofauna, the major reason for their
threatened status, might be partly due to lack of
comprehensive surveys. Many species have not been
recorded since their original description. However, recent
studies in the Western Ghats show that, herpetofauna might
actually have highly restricted distribution (Anon 1997).
Habitat fragmentation that has followed, and continuing
degradation of such fragments are major subcriteria that
have been used for many species.

A large number of mammalian species (27) were
assessed on criterion D, which was rarely used for the other
taxa. It must be noted that this criteria is very similar to
criterion B, but categorises the species as Vilnerable even
in the absence of threat. Population decline (criterion A)
was rarely used, and was mostly used for species that were
over harvested, Five species of amphibians, 3 mammals, 17
reptiles, and mangrove plants and fishes (8 species each).

In this background, the major conservation action that
needstobe taken is habitat protection and management that
would benefit an assemblage of species rather than
individual species. This may not be true for species assessed
on the basis of population decline (due to harvesting, either
A or C), where conservation action that need to be taken are
single-species oriented, such as inclusion in Wildlife
Protection Act, captive breeding and restocking in the wild.
It is among those species that inclusion of use and other
values may help further prioritisation meaningfully. Such
species are relatively few, and include turtles, monitor
lizards, very few amphibians, and few mammals, and many
fishes and medicinal plants.

Another area where further prioritisation of threatened
species might be needed is research, in order to focus our
effort and resources. The important recommendation at all
workshops hasbeen that research should collect data on the
distribution of several species that according to current
information have a highly restricted diskribution. This
restricted distribution has been a reason for their threatened
status. In order to make best use of resources, the
participants  suggested community based studies
(assemblage of speciesin the locality) rather than studies on
the individual species. On this ground also, therefore,
further prioritisation of species would be of little use.
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6. The priority species: Thus, it is best that conservation
status be the only criterion that is used for prioritisation of
species at present. Crifically Endangered is the highest
priority species, Endangered being the next etc. It should
also be noted that use values of species have been the
primary consideration in prioritisation of wild relatives of
cultivated plants.

Where are the Threatened Species ?

As conservation assessment covers more species that has
hitherto been less known, the number of species that are
threatened is increasing geometrically. In the assessment
that wemade 61 % of amphibians 51 % of reptiles, and 72%
of fishes are assessed as threatened. The major reasons for
this surprising levels of threat to the lower taxa are their
restricted range and declining habitat quality (not habitat
loss). Clearly, a species based conservation action is a
daunting, if not an unnecessary, task. Extension of PA
network to cover areas with high overlapin the distribution
of threatened taxa and specific habitat management are the
required actions (Statterfield 1996). As expected the areas
of importance as far as the number of threatened species are
concerned, are the biogeographic zones of Western Ghats,
northeast, and Himalaya particularly Eastern Himalaya,
Thisisbecause;

(a) thesearethe areas of highspecies richness;

(b) many of the lower vertebrates and invertebrates that
occur here have patchy or restricted distribution, even
within the zones;

(c) there have been extensive fragmentation of the
habitat;

(d) the species in these zones are highly sensitive to
habitat quality (not loss), e.g. amphibians.

There are also other biogeographic zones that are
important for some threatened species, even though these
are few. The distribution of threatened species in different
biogeographic zones has been given separately for each
taxon. The low number of species in Trans-Himalaya and
desert is mostly because these areas are relatively species
poor, and to a lower extent because many species in these
zones werenot assessed.

The distribution map of threatened species at a finer
scale (with reference to biogeographic provinces or
protected areas) was difficult to make. This wasbecause the
localities or habitats of most species were often vaguely
recorded, especially of those that have been reported
decades ago. However, the endemics which have been
recorded only from one protected area and from less than 10
protected areas, have been identified and included in the
prioritisation of protected areas.
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Achievements and Recommendations

1. The objective of the project was to make the best possible
use of data that was currently available, in order to make an
assessment of the conservation status of taxa, which had
never been systematically, assesses before. Despite of all the

limitations (see below) the participants strongly felt that
such an assessment was necessary and in the workshop
process in which it was done. It was felt that rather than
staying away from an assessment due to Jack of data of high
quality an assessment should be made using the data
available to the fullest extent possible, in order to highlight
the urgency for collecting data of better quality. That we
have been able to assess nearly 1500 species that includes
most of the vertebrates other than birds, within a period of
one year is a unique achievement. It is also unique that
nearly 400 resource persons from about 100 organisations
have actively participated in the assessment. Periodic
assessments are necessary in order to monitor and evaluate
the changing conservation status of species with time. The
quality of data used for assessment is also expected to
change, hopefully to improve. Thus, the assessment that we
have done is the first of a series of assessment to be made in
the future,

2. Conservation policies and actions in India to date
have been based o especially mammals. Asthe results from
this assessment show, species in the lower taxa are at
greater extinction risk (50 to 72%, for lower vertebrates),
than mammals (45%), due to the former’s restricted
distribution and greater sensitivity to habitat changes. This
is similar to the results from global assessment by TIUCN
(1996). Conservation of large mammals (and a few large
reptiles) is thus no guarantee to the survival of the smaller
animals. An assessment of their conservation status based
on however little data has made us aware of the nature and
magnitude of the problem.

3. The list of species under various degrees of threat, the
categories of threat faced by them and conservation actions
suggested would facilitate appropriate action being taken.
These actions pertain to greater protection of the species
per se (e.g. from poaching or collection), captive breeding,
increase of habitat in protected area net work, better
protection and management of habitat, pollution control,
negative list of exports, etc. The use by the Ministry of
Environment and Forests of the results from the assessment
of medicinal plants in order to amend the negative lists of
exports and Schedules of the Wildlife Protection Act is a
good example. Threats shared by several taxa and its
geographical distribution would lead to broader policy
decisions. These would consist of re-examination of
protected area net work to include arcas of high threcatencd
species richness, criteria for EIA, use of pesticides, trade,
CITES, efc.

4. The basic information on the distribution, habitat,
population efe., of the species that has been documented
would lead to a better understanding of the geographic
distribution of these species and the factors governing their
distribution, especially inrelation to various disturbances.

5. Contrary to popular belief, mammals in India have
been less well studied than the lower vertebrates; 31% of
mammals were data deficient, compared to only 19% of
amphibians and 21% of reptiles. This is due to the fact that
most of the mammalian studies in India have been
ecological studies on a few large mammals at the expense of
the smaller mammals especially rodents and bats that form
more than 50% of the mammalian species in India. On the
other hand, most of the studies on the Iower vertebrates and
the limited studies on the invertebrates have all been
community studies. The utility of community studies in
conservation assessment is thus obvious.

6. The application of the TUCN criteria has bronght to
light several gaps in our information on most taxa. Several
taxa have been identified on which there is a total lack of
information other than vague locating names that followed
their original description several decades ago. These are
the data deficient species, which ranged from 10% to 30%
for taxa that have completely covered. Several species have
also been identified that have apparently very restricted
distribution but for which resurveys would lead to range
expansion. These two groups are those that require
intensive surveys.

In general, the assessment alsobrought to light the need
for data that is appropriate for an assessment to be made,
even for the relatively well known taxa. Based on these
information gaps the research needs has been identified for
each taxa, Itis hoped that this would direct research interest
as well as funding in the coming years. One of the major
achievements of the assessment has been a common
understanding among the field biologists of the kind of data
that need to be collected for making conservation
assessment.

7. All the participants felt that since monitoring
biodiversity is a natural responsibility according to Rio
Convention collecting data that allows such monitoring
should also be a natural responsibility. This responsibility
is best entrusted with national institutions (e.g. ZSI, BSI)
whose task it is already to periodically survey Indian flora
and fauna. The data need to be collected within a frame
work that allows systematic monitoring and evaluation,
perhaps using the TUCN revised criteria. The participants
also identified the total lack of data on population densities,
habitat requirements and basis life histories of most taxa
that were assessed. Besides enhancing our understanding
of the basic ecology of the species these data also gives us
predictable impacts of habitat changes. There is an urgent
need to actively promote gathering of data that is necessary



to make conservation assessment more reliable. This need
to be done through capacity building especially in national
institutions such as ZSI and BSI, universities efc. greater
allocation of funds to periodically gather such data and
through better facilitation of research in protected areas,
and other forests and habitats (e.g. speedy grants of
research permits).

8. With shift in focus to biodiversity the importance of
taxonomic expertise is being increasingly recognised. It is
in this context that all participants expressed great concern
over the rapidly declining standards in taxonomic expertise
and curation, The rapid depletion of taxonomiists in the
country especially in national institutions such as ZSI and
BSI in the last decades has already affected our ability to
identify species. There were fears that with the retirement
of the current experts and Iack of junior staff to carry on the
taxonomic knowledge, which is ofien considered a
tradition, our taxonomiic expertise on most taxa would soon
beirrevocably lost.

There was also concern abont the declining standards in
curation, the preservation of type and voucher specimens,
and making them accessible to experts and others. There is
an urgent need to rediscover this role of national
institutions such as ZSI and BSIL. There is also a need for
type specimens of new species that are described to be
declared as national properties and deposited in nationat
institutions such as ZSI and BSI. Currently these are
retained by individuals, universities, efc. which has
resulted in the loss of type specimens in several cases.

9. The assessment that we made is a major test of the
revised JUCN Red List categories and criteria. We have
been able to identify several methodological and
conceptual problems which are discussed below. Even with
the constraints, the revised categories provide the best
indicator that can be used to assess the conservation status
of species. As mentioned earlier, there 1s a need to
periodically collect the data that is required for such an
assessment. We also found that the CAMP workshops
provide the best way of rapidly making an assessment of
several species, while also ensuring the active participation
of most resource persons. Thus, revised IUCN categories
and CAMP workshops provide ideal tools for a rapid
assessment of conservation status of species not only in
Indiabut also elsewhere.

10. Within a short period of time we have been able to
assess more than 1,500 species. More importantly, by
generating a better understanding of the revised IUCN
categories and the CAMP process among the various
resource persons, policy makers, and managers, this
project hasinitiated the process of systematic assessment of
the conservation status of Indian species. Scveral CAMP
workshops are already scheduled to assess other taxa, It is
also hoped that the taxa that have been assessed already

Ajith Kumar, Sally Walker and Sanjay Molur 383

would be reassessed probably five years from now, after
more systematic data havebeen collected.

Problems with Iucn Categories and Criteria

The several workshops that we held provided an excellent
forum to critically evaluate the TUCN categories and
criteria especially in the context of their use in India. The
workshop also provided a forum to evaluate the process of
conservation assessment. The following were the major
COncerms:

1. Applicability across taxa: The applicability of the
criteria and subcriteria across different taxa was a2 matter of
concern to participants in all workshops, even though this
is stated as one of the advantages of the revised criteria.
Animals and plants differ considerably in their life history,
especially mode of reproduction, rate of reproduction,
population density, habitat requirements at different life
history stages (e.g. amphibians). In the light of these, the
applicability of same threshold values of population size,
arca of occupancy, rate of population decline, life history
strategies, is questionable.

2. Applicability to tropical areas: It was felt that the
criteria have been developed primarily using temperate
taxa as model, especially mammals. These may not be
therefore applicable to tropical taxa. Tropical species
generally have smaller distribution ranges, at least
latitudinally, compared to temperate species. Similarly
many tropical species also occur at lower densities than
temperate species. The net result of both would be that more
tropical species would be categorised as threatened. Given
the low densities of tropical species, applying area of
occupancy as a surrogate for adult population size, tropical
species are likely to be under evaluated. For example, the
population in 20,000 sq.km. in tropics may be the same as
in, say, 2000 sq.km. in temperate regions.

3. Disagreement with perception: In many cases the
criteria gave categories that the participants were not
prepared to accept because of it did not agree with their
perception (This is when some of the participants felt that
the criteria were not applicable to tropics, especially India).
This happened in the case of species such as elephants,
leopards and tigers, which on the basis data provided by the
participants were classified as Endangered and not as
Critically Endangered. While the population decline
criteria was clearly not met, the participants were also not
prepared to project population decline into the future. At
the same time the participants felt that the species were
Critically Endangered in terms of the threats that they faced
and conservation action that they demanded. It was also felt
that Conservation Dependent was an inappropriate
category for such species.
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4. Definition of Area of Occupancy: Definition of area
of occupancy, a criterion often used, was difficult for taxa
that were sedentary (e.g. plants) or confined to micro
habitats (e.g. fishes). In the case of mobile animals such as
mmammals area of occupancy was taken as the area of the
habitat in which they Jived. This did not clearly relate 1o
some taxa such as plants that are sedentary, and fishes
which have linear habitats.

5. Lack of quantitative thresholds in subcriteria; The
applicability of same criteria and threat values to taxa with
diverse life histories was a matter of concern. Most
participants, however, appreciated the need for
quantitative criteria, since this would generate better
common understating of the taxa that were assessed.
Criterion B was the most widely used, accounting for more
than 50% of the species that were categorised. For most of
the lesser known taxa, this is the criterion most likely to be
used. The subcriteria under this are however the least
quantitativeamongall the criteria.

6. Conservation Dependent category: This was a
category that few participants felt familiar with. Other than
captive breeding -release program, the participanis were
unsure whether conservation measures such as control of
poaching, protected area net work, wildlife schedules ezc.
would make a species conservation dependent. This is
especially go since the sorvival of many species is
dependent on such conservation measures

7. The concept of generation length: The concept of
generation length was not easily understood by most
participants, even though this is used extensively in
population ecology to compare taxa of different body size
and life span. The application of this criteria can lead to
many plants being assessed as threatened as happened in
the case of mangrove plant. Long generation time of many
trees and some animals can lead to recent trends including
recoverybeing ignored.

8. The concept of population fragmentation: The
concept of population fragmentation as opposed to the
number of locations was easily understood for sorme taxa
(e.g. terrestrial vertebrates) where both were the same. In
some faxa e.g. mangrove plants, these two were not the
same because of the high dispersal capabilities of the taxa
concerned.

9. Changes in habitat quality; While using criteria B it
was assumed that any changes in habitat quality is
necessarily not good for the species. This is not always the
case since moderate disturbances to the habitat often
increase the abundance of many species.

10. Inference and extrapolation: The revised JUCN
categories has improved objectivity by providing numerical
thresholds for most criteria with guidelines on evaluation
of different factors that affect risk of extinction
(Stattersfield 1996). However, data to evaluate the

threshold were lacking even in the best studied species (e.g.
larger mammals) as has been found to be the case in global
assessment of birds (op cif). Hence the need for inference
and extrapolation. The inference and extrapolation applied
to different taxa varied. For example, the herpetologists are
more often conversant with the micro habitats and
macrohabitats of the taxa they studied, but rarely with
population densities or numbers. They have therefore used
area of accupancy (derived from habitat area) and
perceived changes in the quality of the habitat (e.g.
logging, degradation, soil characteristics) or criteria B as
the basis for assessment. In contrast, mammalogists
applied a wide variety of criteria and subcriteria ]

11. Problems of scale: The application of IUCN
categories at regional or national scale presents certain
problems, when population of species exient outside the
region or nation for which the assessmenti is being made.
This is so because the IUCN categories have been
developed primarily forassessment of the entire population
of the species i.e. global assessment {(Gardenfors 1996),
clear guidelines are yet to come by. Global and regional
assessments give the same resulis if the species is endemic
to the region under assessment. For non-endemics
demographic interactions between the region of
assessment and neighbouring populations if any could
enhance the survival or reduce extinction risk (Gardenfors
1996). Due to problems of scale regional assessment would
give an extinction risk to species that is higher than global
assessment

12. Data quality: Almost all participants were
unsatisfied with the quality of data that was used to
categorise species, Pooling of unpublished data held by
different individuals made available data on many species
that there previously thought to be non-existent. The
accuracy of data that was used for almost all criteria was far
from satisfactory. However, the most reliable estimates
were those on area and range of gccupancy (as required by
criteria B). This was the most frequently used criterion.
However, as mentioned earlier, the subcriteria under this
are the most qualitative. Even in cases where data existed.
e.g. many large mammals, fisheries, Forest Survey of
India’s State of the Forest Reporis, the participants felt that
the data quality or details did not allow it to be-used for
assessment using the revised [UCN criteria,

Data on the abundance of large mammals (elephants,
vngulates, and carnivores) are available for many protected
areasinIndia, especially Project Tiger areas, for the last two
decades. There were several concerns about this data as a
result of which this was mostly not used for assessment.
First, being limited to protected areas, this data set did not
represent the situation in the rost of India. For example,
while the population of large mammals may have increased
in the protected areas as shown by the data, the perception



of the participants was that it has gone down in the areas
ontside. Second, the methods thal have been used to
estimate abundance have been questioned for their
statistical rigour (see Section 8.1).

Some data was available on fish catch for the last several
years. However data on species which were taken up for
assessment were often not available. The participants also
felt that this data do not represent the depletion that many
species have undergone. This is because fishing fleets often
moved on to another locality after depleting one. The State
of the Forest Reports produced periodically by the Forest
Survey of India (FSI), also were of little use while making
an assessment of habitat loss (or to assess Criteria B). This
was because the assessment by FSI is based on broad
categories of canopy cover with out references to vegetation
type. Animal ecologists often associate species with habitat
types. Inferences on changes in distribution and population
can be made in relation to loss or changes in quality of
habitat or vegetation type. Such data was however not
available from FS] reports.

Another data set that was available was from records of
trade, legal and illegal. Such records are available for
medicinal plants, animal parts confiscated efc. However
there was no framework for incorporating this into the
assessment.

13. Other difficulties. Other difficulties encountered
included those discussed by Collar ef al. (1994);
application of criterion D, species with wide distribution
being Critically endangered because of habitat changes
compared to highly restricted species with no habitat
change; and difficulties in separating Least Concern from
Near Threatened under Low Risk.

14. Documentation: The need to document the details
and appropriate references on the basis of which the
assessment was made was emphasised by everybody. This
document should be widely circulated.

Comparison with Global Assessment

It is worth while 1o compare the assessments done under
this project with that done by TUCN (i1996). Such a
comparison is possible only for mammals, since birds not
were assessed under the project, and most of the other taxa
were not assessed under the TUCN assessment. A total of 75
Indian mammals have been categorised as globally
threatened by IUCN, 8 as Critically Endangered, 21 as
Endangered and 46 as Vulnerable. It is not known how
many Indian mammals were actnally assessed. Of these 75
species, 56 were also assessed under this project, the
remaining being data deficient (10 species), or not
cvaluated (7 species). Of the 56 species, 46 (82.1%) were
also abscessed as threatened under this project. There is
thus considerable overlap between both the assessments.
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However, only 43.0% species (24 species) were given the
same category as the JUCN category, while 32% (18
species) were given a lower category and 25% (14 species)
were given a higher category. Most of the higher category
were for those species that also occur outside India, while
those that were given a lower category were mostly Indian
endemics, or those found in India, Nepal, Bhutan and
Bangladesh. It is expected that due to problems of scale,
national or regional assessment would give a higher
category than global assessment for those species that also
occur outside the nation or region. The assignment of lower
categories to species of India or Indian subregion indicates
that, generally the assessment has been conservative,
compared to JUCN global assessment. The unexpectedly
high percentage of threatened species, not only in
mammals (45.3%) but also in the other taxa, therefore, is
probably an underestimate. The percentage of threatened
species among the mammals that we assessed (45.3han the
assessment by IUCN for mammals ofthe world (30%). This
is mostly due to the national assessment of many species,
and also because we included many Indian endemics that
may not have been assessed by IUCN. The threatened
species in the lower vertebrates in India is far greater,
compared to that is reported globally, 20% for reptiles, 25%
for amphibians and 34% for fishes. Only 16 reptiles, 3
amphibians, 4 fishes and 22 inveriebrates of India have
been listed as threatened by the [UCN. The major reason for
this large difference is perhaps the low coverage of tropical
species by TUCN’s global assessment, as also greater
endangerment of Indian species.
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Appendix 1. Alphabetical list of Medicinal Plants assessed at the workshop
Taxon Family Category* Criteria**
Aconitum balfourii Stapf Ranunculaceae CR (Alacd; B1, 2abc)
Aconitum deinorrhizum Stapf Ranunculaceae CR (Alacd, B1, 2abc)
Aconitum falconeri Stapf Ranunculaceae CR (Bl,2abc) |
Aconitum ferox Wall. Ex Ser. Ranunculaceae CR (Alacd; Bl, 2abc) |
Aconitum heterophyllum Wall, ex Royle Ranunculaceae CR (B1, 2abcde)
Aconitum violaceum Jacq. ex Stapf Ranunculaceae CR (Alacd; B1, 2abc)
F Acorus calamus L., Araceae VU (B1, 2bc)
Angelica glauca Edgew. Apiaceae CR (Alacd)
Agquilaria malaccensis Lam., Thymelaeaceae CR (Alacd)
Arnebia benthamii (Wall, ex G.Don) Johnston Boraginaceae CR (Alacd) |
Atropa acuminata Royle ex Lindl. Solanaceae CR (Alacd)
Baliospermum montanum Muell.-Arg. Euphorbiaceae LR nt
| Berberis aristata DC. Berberidaceae EN (Alacd)
| Berberis chitriaLindl. Berberidaceae EN (B1, 2¢)
Berberis kashmirana Ahrendt. Berberidaceae CR (Alacd; Bl, 2abc)
Berberis lycium Royle var. simfensis Ahrendt. Berberidaceae EN (Bl, 20)
Berberis petiolaris Wall. ex G.Don var. garhwalana Ahrendt. | Berberidaceae CR (Alacd; B], 2abc)
Bergenia ciliata (Haw.) Sternb. Saxifragaceae \%0) (Alacd; B1, 2¢)
Bunium persicum Boiss Fedtsch. Apiaceae EN (Alacd)
Butea monosperma var. lutea (Witt.) Maheswari Papilionaceae DD
Celastrus paniculata Willd. Celastraceae LR nt |
Cinnamomum tamala (Ham.) Nees & Eberm. Launraceae LR nt
Clerodendrum colebrookianum Verbenaceae vuU (Alacd)
Clerodendrum serratum (L.) Moon Verbenaceae VU (Alc)
Coptis teeta Wall. Ranunculaceae CR (Alacd)
Cordia rothii Roem & Schultz Ehretiaceae LRnt
Costus lacerus Zingiberaceae DD
Crateriostigma plantagineum Hochst. Scrophulariaceae CR B1,2¢)
Curculigo orchioides Gaertn. Amaryllidaceae vu (Alacd)
Curcuma angustifoliaRoxb. Zingiberaceae LRnt
| Curcuma caesiaRoxb. Zingiberaceae CR (Alacd)
Daciylorhiza hatagireaD .Don Orchidaceae CR (Alacd)
Delphinium denudatum Wall. ex Hook f. & Thoms. Ranunculaceae CR (Alc;BI1,2¢)
Dioscorea delioidea Wall. ex Kunth. Dioscoreaceae CR (Alacd)
Drymia indica (Roxb.) Jessop. Liliaceae vu (Alacd)
Evolvulus alsinoides1.. Convolvulaccae LRnt |
Fritellaria roylei Hook. Ariaceae CR (Alacd) !
Gastrochitus longiflora Zingiberaceae CR (Bl,20)
Gentiana kurroo Royle Gentianaceae CR (Alacd)
Gloriosa superbal. Liliaceae EN (Alacd;B1,2c)
Gymnemasylvestre (Retz) R, Br. Asclepiadaceae VU (Alacd;B1, 2¢)
Hedychium coronariumKoering Zingiberaceae EN (Bi,2¢)

* Ex: Extinct, EW: Extinctin the Wild; CR: Cntically Endangered;, EN: Endangered, VU: Vulnerable, LR: Lower Risk;

CD: Conservation Dependent; NT: Near Threatencd; LC: Least Concern; DD: Data Deficient; NE: Not Evaluated
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Appendix 2. Alphabetical list of Soil Invertebrates assessed at the workshop

Setting Biodiversity Conservation Priorities for India

Species Class/Order Category Criteria
Acanthaspis alagiriensis Insecta / Hemiptera CR (Bl, 2¢)
Acanthaspis carinata Insecta / Hemiptera CR (B1, 2¢)
Acanthaspis minutum Insecta / Hemiptera VU D2)
Acanthaspis nigripes Insecta / Hemiptera vu D2)
Acanthaspis pedestris Insecta / Hemiptera LR-nt
Acanthaspis siruvani Insecta / Hemiptera vuU - (D2)
Alstonitermes flavescens Insecta / Isoptera EN (Alac; B1, 2abc)
Amblyopone bellii Insecta / Hymenoptera DD
Aularchis miliaris Insecta / Orthoptera LR-nt
Bellamya bengalensis Pelecypoda / Megagastropoda LR-nt
Bellamya dissimilis Pelecypoda / Megagastropoda LR-nt
Bithynia stenothyroides Pelecypoda / Megagastropoda vu (B1, 2ac)
Chondromorpha kelaarki Myriapoda / Polydesmida LR-lc
Corbicula regularis Pelecypoda/Eulamellibranchiata DD
Crematogaster rogenhoferi Insecta / Hymenoptera LR-lc
Cypris dravidensis Oristacca / Podocopida EN Bl, 2¢c
Cypris protubera Oristacca / Podocopida EN (B1, 2ac)
Cypris subglobosa Oristacca / Podocopida LR-nt
Dichogaster curgensis Oligochaeta / Lumbricina LR-Ic
Dravida nilamburensis Qligochaeta / Moniligastreda CR (B1, 2abc)
Ectrychotes bharathi Insecta/Hemiptera CR (B1, 2¢)
Edocia punctatum Insecta / Hemiptera CR (Bl, 2c)
Edocla heberii Insecta / Hemiptera CR B1, 2¢)
Edocla maculatus Insecta / Hemiptera EN (B1, 2c) -
Eucoptacrella ceylonica Insecta / Orthoptera CR (B1, 2abc)
Eucypris bispinosa Oristacca / Podocopida CR (B1, 2ac)
Gyraulus convexiusculus Pelecypoda / Basommatophora VU (B1, 2ac)
Gyraulus saigonensis Pelecypoda / Basommatophora LR-nt
Haematorrhophus fovealis Insecta / Hemiptera CR (B1, 2c)
Haematorrhophus ruguloscutellaris Insecta / Hemiptera VU D2)
Hemihaematorrhophus planidorsatus | Insecta/Hemiptera EN (B, 2¢)
Heterometrus barberi Arachnida / Scorpiones EN (B1, 2¢)
Heteromerrus keralensis Arachnida/Scorpiones EN @31, 2¢)
Heterometrus malapuramensis Arachnida / Scorpiones vu (Alc, B1, 2ac)
Heterometrus swammerdami Arachnida / Scorpiones VU (Ala, Ic)
Ilyocryptus spinifer Oristacca / Cladocera LR-nt
Indoplanorbis exustus Pelecypoda / Basommatophora LR-nt
Isometrus brachycentrus Arachnida / Scorpiones vu (B1, 2ac)
Lamellidens marginalis Pelecypoda /Enlamethibranchia LR-nt
Lychas tricarinatus Arachnida / Scorpiones LR-Ic

Contd. . ..
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Species Class/Order Category Criteria
Lymnaea acuminata Pelecypoda / Basommatophora NE
Lymnaea luteola Pelecypoda / Basommatophora LR-nt
Macrotermes estherae Insecta/Isoptera EN (B1, 2abcd)
Macrothrix laticornis Oristacca / Cladocera LR-nt
Melania scabra Pelecypoda / Megagastropoda vu (Alc) |
Melania tuberculata Pelecypoda / Megagastropoda VU (Alc) B
Meranoplus bellii Insecta / Hymenoptera DD
Mesacanthaspis kovaiensis Insecta / Hemiptera CR (B1, 2¢)
Mesobuthus hendersoni Oligochaeta / Lumbricina LR-le
Microcerotermes fletcheri Insecta / Isoptera vU (Alac; Bl, 2abc)
Mpysorella costigera Pelecypoda / Megagastropoda LR-nt
Nasutitermes indicola Insecta / Isoptera VU (Alac; B1, 2ac) ‘
Ocnerodrilus occidentalis Arachnida / Scorpiones EN ®B1, 2¢) T
Octochaetona serrata Oligochaceta / Lumbricina VU (B, 2¢ce) 7
Octonochaeta rosea Oligochacta / Lumbricina Lr-nt (81, 2¢)
Ocypoda ceratophthalma Oristacca / Decapoda LR-nt
Ocypoda cordimana Oristacca / Decapoda EN (Bl, 2ac)
Ocypoda macrocera Oristacca / Decapoda EN (B1, 2bc)
Ocypoda platytarsis Oristacca / Decapoda vu (Alc)
Odoniotermes brunneus Insecta / Isoptera vu (Alac; Bl, 2ac) —[
Odontoteymes wallonensis Insecta / Isoptera VU (Bl, 2¢c) l
Qeccophylla smaragdina Insecta / Hymenoptera LR-lc
Paludomus monile Pelecypoda / Megagastropoda EN (B1, 2b)
Paludomus stomatodon Pelecypoda / Megagastropoda CR (B1, 2b)
Paludomus tanschaurica Pelecypoda / Megagastropoda VU (Alc)
Payrreysia corrugata Pelecypoda/Eulamelibranchiata vu (B1, 2ac)
Perionyx excavatus Oligochaeta / Lumbricina LR-nt
Phyllogonostreptus nigrolabiatus Myriapoda / Spirostreptida LR-nt
Pila globosa Pelecypoda / Megagastropoda VU (Alc)
Pila virens Pelecypoda / Megagastropoda VU (B1, 2ac)
Plagiolepis jerdonii Insecta / Hymenoptera LR-Ic
Poekilocerus pictus Insecta / Orthoptera LR-lc
Polydrepanum tamilum Myriapoda / Polydesmida LR-nt
Psilacrum convexa Insecta / Diptera CR (Bl1,2abc)
Sechelleptus importatus Myriapoda / Spirostreptida CR (B1, 2¢)
Speculitermes singalensis Insecta / Isoptera EN (Bl, 2¢)
Strandesia bicornuta Oristacca / Podocopida EN (BI, 22)
Strandesia elongata Oristacca / Podocopida EN (B1, 2a)
Strandesia flavescens Oristacca / Podocopida EN (B], 2a)
Strandesia indica Oristacca / Podocopida YU (Bl,2ac)
Strandesia labiata Oristacca / Podocopida LR-nt

Contd. . . .
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Species Class/Order Category Criteria
Strandesia purpurascens Oristacca / Podocopida EN (B1, 2ac)
Streptogonopus jerdoni Myriapoda / Polydesmida EN (B1, 2¢)
Sulcospira hugeli Pelecypoda / Megagastropoda EN (Bl, 2ac)
Synectrychotes calimerei Insecta / Hemiptera CR (Bl, 2¢)
Tetramorium rossi Insecta / Hymenoptera DD
Tetraponera aitkeni Insecta / Hymenoptera LR-lc
Thelyphonus sepiaris Arachnida / Uropygi LR-nt
Tricimbomyia muzhiyarensis Insecta / Diptera CR (B1, 2¢)
Trinervitermes biformis Insecta / Isoptera VU (Alac; B, 2¢)
Truxalis indica Insecta / Orthoptera EN (Bl, 2c¢)
Velitra neelai Insecta / Hemiptera DD
Viviparus variata Pelecypoda / Megagastropoda EN (B1, 2bc)
Xenobolus acuticonus Myrnapoda / Spirobolida LR-nt
Zarytes squalina Insecta / Orthoptera CR (B1, 2ab)
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Species Family IUCN Criteria ]
Ansonia kamblei Ravichandan & Pillai Bufonidae DD -
Ansonia ornata Giinther Bufonidae EN (B1, 2¢)
Ansonia rubigina Pillai & Pattabhiraman Bufonidae EN (Bl,2c,3b) |
Bufo abatus Ahl Bufonidae DD - |
" Bufo beddomii Giinther Bufonidae LRlc - |
Bufo brevirostrisRao Bufonidae DD -- |
Bufo camortensis Mansukhani & Sarkar Bufonidae VU (D2) y
Bufo hololius (Giinther) Bufonidae LR-nt - |
Bufo koynayensis Soman Bufonidae EN (B1, 2¢)
Bufo parietalis Boulenger Bufonidae LRnt -- Bl
Bufo silentvalleyensis Pillai Bufonidae VU (D2)
Bufoides meghalayanus(Yazdani & Chanda) Bufonidae CR (B1l, 2a, 2b, 2¢) \
Chirixalus dudhwaensis Ray Rhacophoridae VU D2)
Euphlyctis ghoshi (Chanda) Ranidae EN (B1, 2a, 2b, 2¢)
r Gegeneophis carnosus (Beddome) Caeciliidae vuU (81, 2¢) 7
Gegeneophis fulleri (Alcock) Caeciliidae . VU (B1l, 2a, 2¢)
Gegeneophis ramaswamii Taylor Caceciliidae EN (B1, 2¢)
Iehthyophis beddomei Peters Ichthyophiidae VU (Ala, Ic; Bl, 2¢)
Ichthyophis bombayensis Taylor Ichthyophiidae EN (B1, 2¢)
Ichihyophis longicephalus Pillai Ichthyophiidae VU (B1, 2¢)
Ichthyophis malabarensis Taylor Ichthyophiidae VU (Bl, 2¢)
Ichthyophis peninsularis Taylor Ichthyophiidae VU (Bl, 2¢; D2)
Ichthyophis siklimensis (Taylor) Ichthyophiidae vuU (Bl, 2¢)
Ichthyophis subterrestris Taylor Ichthyophiidae VU Bl, 2¢)
Ichthyophis tricolor Taylor Ichthyophiidae EN (B1, 2¢)
Indirana beddomii Giinther Ranidae vuU (Ala, lc)
Indirana brachytarsus (Giinther) Ranidae vU (B1, 2b)
\ Indirana diplostictus (Ginther) Ranidae VU (Bl 2¢)
Indirana gundia Dubois Ranidae DD -=
Indirana leithii (Boulenger) Ranidae LR-nt --
Indirana leptodactylus (Boulenger) Ranidae VU (B1, 2¢)
Indirana phrynoderma Ranidae
Indirana semipalmatus (Boulenger) Ranidae VU (Ala, I¢; Bl, 2¢)
Indirana tenuilingua (Rao) Ranidae DD --
Indoryphius bartersbyt Taylor Caeciliidae CR (Bl, 2b, 2¢)
\ Kaloula baleata ghoshi Cherchi Microhylidae vU (D2)
T Limnonectes andamanensis (Stoliczka) Ranidae LR-lc -
Limnonecles brevipalmatas (Peters) Ranidae LR-nt --
Limnonectes keralensis (Dubois) Ranidae LR-nt --
Limnonectes khasiensis (Anderxon) Ranidae DD --
Limnonectes mawlyndipi (Chanda) Rhacophoridae CR (81, 2a, 2¢)
Limnonectes menvphlangensis (Pillai & Chanda) Ranidae CR (B1, 23, 2¢)
Limnonectes murthii Pillai Ranidae EN (B1, 2¢)
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Limnonectes mysorensis Rao Ranidae CR (Bl, 2¢)
Limnonectes nilagirica (Jerdon) Ranidae EN (Bl, 2¢)
Limnonectes sauriceps (Rao) Ranidae DD -
Limnonectes shompenorum Das Ranidae EN (B1, 23, 2b, 2¢c)
Megophrys robusta (Boulenger) Pelobatidae EN (B1, 2¢)
Melanobatrachus indicus Beddome Microhylidae vu (B1, 2c¢, 3¢c; D2)
Micrixalus fuscus (Boulenger) Ranidae LR-nt --
Micrixalus gadgili Pillai & Pattabiraman Ranidae EN (Bl, 2¢)
Micrixalus nudis Pillai Ranidae VU (B1, 2¢)
Micrixalus phyllophilus (Jerdon) Ranidae vu (B1, 2¢)
Micrixalus saxicola (Jerdon) Ranidae LR-nt -
Micrixalus silvaticus (Boulenger) Ranidae Vu (B1, 2c)
Micrixalus thampii Pillai Ranidae EN (B1, 2¢)
Microhyla chakrapaniPillai Microhylidae vu (D2)
Nyectibatrachus aliciae Inger, Shaffer, Koshy & Bakdg¢ Ranidae VU (B1,2¢)
Nyctibatrachus beddomii (Boulenger) Ranidae LR-nt -
Nyctibatrachus deccanensis Dubois Ranidae VU (B1,2c)
Nyctibatrachus humayuni Bhaduri & Kripalani Ranidae EN (B1l,2¢)
Nyctibatrachus kempholeyensis (Raq) Ranidae DD -
Nyctibatrachus major Boulenger Ranidae LR-nt --
Nyctibatrachus minor Inger, Shaffer, Koshy & Bakde Ranidae VU (B1,2c;D2)
Nyctibatrachus sanctipalustris Rao Ranidae EN (B1,2c)
Nyctibatrachus sylvaticus Rao Ranidae DD --
Pedostibes kempi (Boulenger) Bufonidae CR (B1,2a,2b,2¢)
Pedostibes tuberculosus Giinther Bufonidae VU (381,20
Philautus beddomii (Giinther) Rhacophoridae VU (Bl, 2¢c)
Philautus bombayensis (Annandale) Rhacophoridae EN B1,2¢)
Philautus chalazodes Giinther Rhacophoridae vuU (Bl,2c,D2)
Philautus chariusRao Rhacophoridac LR-nt -
Philautus cherrapunjiae Roonwall & Kripalani Rhacophoridae EN (B1,2a,2¢c)
Philautus crnri Dutta Rhacophoridae DD -
PhilautuselegansRao Rhacophoridae DD -
Philautus flaviventris (Boulenger) Rhacophoridae DD -
Philautus garo (Boulenger) Rhacophoridae CR (B1,2b, 2c)
Philautus glandulosus (lerdon) Rhacophoridae vu 31, 2¢)
Philautus hassanensis Dutta Rhacophoridae DD -
Philauius kempiae (Boulenger) Rhacophoridae CR (B1,2a,2b,2c)
Philautus kottigeharensis Rao Rhacophoridae DD -
Philautus leucorhinus (Lichtenstein & Martens) Rhacophoridae LR-nt -
Philautus melanensis Rao Rhacophoridae DD -
Philautus namdaphaensis Sarkar & Sanyal Rhacophoridae vu (B1,2¢,D2)
Philautus narainensis Rao Rhacophoridae DD --
Philautus nobeli (Ahl) Rhacophoridae DD -
Philautus parkeri (Ahl) Rhacoplioridae DD -
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Philautus pulcherimus (Ahl) Rhacophoridae VU (B1, 2¢)
Philautus shillongensis Pillai & Chanda Rhacophoridae CR (B1, 2a, 2b, 2c)
Philautus shyamrupus Chanda & Ghosh Rhacophoridae VU (Bl, 2c; D2)
Philautus signatus (Boulenger) Rhacophoridae VU (Bl, 2¢)
Philautus swamianus Rao Rhacophoridae DD -~
Philautus temporalis Ginther Rhacophoridae EN (B1, 2¢)
Philautus travancoricus (Boulenger) Rhacophoridae DD -
Philautus variabilis (Giinther) Rhacophoridae LR-nt -
Phrynoglossus borealis (Annandale) Ranidae EN (B1, 2¢)
Polypedates cruciger (Blyth) Rhacophoridae VU (Bl, 2¢,D2)
Polypedates insularis Das Rhacophoridae EN (B1, 22, 2b, 2¢)
Ramanella anamalaiensis Rao Microhylidae DD -
Ramanella minor Rao Microhylidae DD -~
Ramanella montana Jerdon Microhylidae LRnt -
Ramanella mormorata Rao Microhylidae vU (B1, 2b, 2¢,D2)
Ramanella obscura Rhacophoridae
Ramanelia palmalus Rhacophoridae
Ramanella triangularis (Giinther) Microhylidae vu (Bl, 2¢; D2)
Rana aurantiaca (Boulenger) Ranidae LR-nt -
Rana curtipes Jerdon Ranidae LR-nt -
Rana danieli Pillai & Chanda Ranidae LR-nt --
Rana garoensis Boulenger Ranidae EN © (BI,2a,2b,2c)
Ranakhare (Kiyasetuo & Khare) Ranidae EN (B1,2¢)
Ranamalabarica Tschudi Ranidae LR-nt -
Rana senchalensis Chanda Ranidae CR (B1,2a,2b, 2c)
Ranatravancorica Annandale Ranidae DD -~
Rhacophorus calcadensis Ahl Rhacophoridae DD --
Rhacophorus jerdonii (Giinther) Rhacophoridae VU (B1,2c; D2)
Rhacophorus lateralis Boulenger Rhacophoridae EN (B1,2¢c)
Rhacophorus malabaricus Jerdon Rhacophoridae LR-nt --
Rhacophorus namdaphaensis Sarkar & Sanyal Rhacophoridae VU (Bi,2c;D2)
Rhacophorus naso Annandale Rhacophoridae DD -
Rhacophorus pleurostictus (Giinther) Rhacophoridae vu (B1,2¢)
Rhacophorus taeniatus Boulenger Rhacophoridae LR-nt -
Rhacophorus tuberculatus (Anderson) Rhacophoridae LRnt -
Scutiger occidentalis Dubois Pelobaudae DD -
Tomopterna dobsonii Ranidae NE
Tomopterna leucorhynchus Rao Ranidae DD -
Tomopterna parambikulamanaRao Ranidae DD --
Tomopternarufescens (Jerdon) Ranidae LR-nt -
Uraeotyphlus malabaricus (Beddome) Uraeotyphlidae EN (B1, 2c)
Uraeotyphlus menoni Annandale Uraeotyphlidae VU (Bl1,2¢;D2)
Uraeotyphlus narayani Seshachar Uracotyphlidae YU (B1,2c)
Uraeotyphlus oxyurus (Dumeril & Bibron) Uraeotyphlidae vu (B1,2¢)
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Appendix 4. Alphabetical list of Reptiles assessed at the workshop
Taxon Family IUCN Criteria
INDIAN ENDEMICS
Ahaetulla dispar (Gunther) Colubridae LR-nt -
Ahaetulla perroteti Dumeril, Bibron & Dumeril Colubridae EN (B1, 2¢0)
Alsophylax boehmi Szczerbalk Gekkonidae VU D2)
Amphiesma beddomei (Gunther) Colubridae LR-nt -
Amphiesma khasiensis (Boulenger) Colubridae VU (B1, 2¢)
Amphiesma monticola (Jerdon) Colubridac VU (Bl, 2¢; D2)
Amphiesma nicobariensis (Sclater) Colubridae DD -
Amphiesma pealii (Sclater) Colubridae DD -
Amphiesma xenura (Wall) Colubridae DD -
Aspideretes leithii (Gray) Trionychidae VU (Alb)
Barkudia insularls Annandale Scincidae EN B1, 2¢)
Boiga andamanensis (Wall) Colubridae DD -
Boiga dightoni (Boulenger) Colubridae EN (B1, 2¢)
Brachyophidium rhodogaster Wall Uropeltidae EN (Bl, 2¢)
Bronchocela danieli (Tiwari & Biswas) Agamidae EN (B1, 2¢)
Bufoniceps laungwalansis (Sharma) Agamidae VU (D2)
Bungarus andamanensis Biswas & Sanyal Elapidae \20) (D2)
Calliophis beddomei (Smith) Elapidae VU (Bl, 2c¢; D2)
Calliophis bibroni (Jan) Elapidae EN (Bl, 2¢)
Calliophis melanurus nigrescens Gunther Elapidae LR-nt -
Calodactylodes aureus (Beddome) Gekkonidae EN (B, 2bd)
Calotes ellioti Gunther Agamidae LR-nt -
Calotes andamanensis Boulenger Agamidae VU D2)
Calotes grandisquamis Gunther Agamidae LR-nt -
Calotes nemoricola Jerdon Agamidae VU (Bl, 2ac) -
Calotes rouxii Dumeril & Bibron Agamidae LR-nt -
Chalcides pentadactylus (Beddome) Scincidae CR (BI, 2b)
Cnemaspis beddomei (Theobald) Gekkonidae VU (B1, 2¢; D2)
Cnemaspis boiei (Gray) Gekkonidae DD - |
Cnemaspis goaensis Sharma Gekkonidae CR (Bl1, 2c)
Cnemaspis indica (Gray) Gekkonidae VU (B1, 2ac; D2)
Cnemaspis jerdonii jerdonii (Theobald) Gekkonidae vu (B1, 2bc; D2)
Cnemaspis littoralis (Jerdon) Gekkonidae LR-nt -
Cnemaspls mysoriensis (Jerdon) Gekkonidae DD --
Crnemaspis nairi Inger, Marx & Koshy Gekkonidae CR (B1, 2ac)
Cnemaspis ornatus (Beddome) Gekkonidae VU (B1, 2¢)
Cnemaspis sisparensis (Theobald) Gekkonidae EN (B1, 2ac)
Cnemaspis wynadensis (Beddome) Gekkonidae EN (B1, 2bc)
Coluber bholanathi Sharma Colubridae Vu D2
Coluber gracilis (Gunther) Colubridae LR-nt -
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Coronella brachyura (Gunther) Colubridae LR-nt -
Coryphophylax subcristatus (Blyth) Agamidae LR-lc -
Cyrtodactylus fasciolatus (Blyth) Gekkonidae vu (D2)
Cyrtodactylus gubernatoris (Annandale) Gekkonidae DD -
Cyrtodactylus khasiensis khasiensis (Jerdon) Gekkonidae vu (Bl, 2¢; D2)
Cyrtodactylus lawderanus (Stoliczka) Gekkonidae VU D2) \
Cyrtodactylus malcolmsmithi (Constable) Gekkonidae CR (Bl, 2¢)
Cyrtodactylus mansarulus (Duda & Sahl) Gekkonidae CR B1,20)
Cyrtodactylus rubidus (Blyth) Gekkonidae vu (D2)
Dasia nicobarensis Biswas & Sanyal Scincidae EN (B1, 2abc)
Dasia subcaeruleum (Boulenger) Scincidae DD -
Dendrelaphis grandoculis Boulenger Colubridae VU (B1, 2¢)
Dendrelaphis humayuni Tiwari & Biswas Colubridae vu D2)
Dendrelaphis pictus andamanensis (Anderson) Colubridae VU m2)
Dibamus nicobaricum (Fitzinger in: Steindachner) Dibamidae EN (Bl, 2¢)
Dinodon gammiei (Blanford) Colubridae EN (B1, 2¢)
Draco dussumieri (Dumeril & Bibron) Agamidae LR-nt -
Echis carinatus carinatus (Schenider) Viperidae LR-nt -
Elaphe helena monticollaris Schulz Colubridae VU B, 2¢)
Enhydris dussumieri Dumeril, Bibron & Dumeril Colubridae EN (Bl, 2¢)
Eryx whitakeri Das Boidae VU (B1, 2¢)
Eumeces poonaensis Sharma Scincidae CR (B1, 2abc)
Geltko verreauxi (Tylter) Gekkonidae VU D2)
Geckoella dekkanensis (Gunther) Gekkonidae VU (Bl, 2¢)
 Geckoella jeyporensis (Beddome) Gekkonidae DD -
Geckoella nebulosa (Beddome) Gekkonidae vu (B1, 2c; D2)
Geoemyda silvatica Henderson Bataguridae vu (B1, 2abc)
Gonglylosoma nicobariensis Stoliczka Colubridae DD -
Hemidactylus anamallensis (Gunther) Gekkonidae A%8) (B1, 2¢; D2)
Hemidactylus giganteus Stoliczka Gekkonidae LR-nt -
Hemidactylus gracilis Blanford Gekkonidae vu »2)
Hemidactylus maculatus maculatus Dumeril & Bibron Gelkonidae LR-Ic -
Hemidactylus mahendrai Shukla Gekkonidae vu D2)
Hemidactylus porbandarensis Sharma Gekkonidae VU (D2)
Hemidactylus prashadi Smith Gekkonidae EN (B, 2¢)
Hemidactylus reticulatus Beddome Gekkonidae LR-nt -
Hemidactylus subtriedrus Jerdon Gekkonidae EN B1, 2¢)
fHemiph yllodactylus typus aurantiacus Beddome Gekkonidae vu (Bl, 2¢; D2)
" Indotestudo forstenii (Schlegel & Mullex) Testudinidae LR-nt -
Japalura major (Jerdon) Agamidae CR (Bl, 2¢)
Kachuga tentoria circumdata Mertens Bataguridae VU (Alac)
Kachuga tenforia tentoria (Gray) Bataguridae LR-nt -
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Lipinia macrotympanum Stoliczka Scincidae VU D2)
Lycodon flavomaculatus Wall Colubridae vu B1, 2¢)
Lycodon mackinnoni Wall Colubridae VU (B1, 2bcd; D2)
Lycodon tiwarii Biswas & Sanyal Colubridae CR (B1, 2¢)
Lycodon travancoriciis (Beddome) Colubridae LR-nt -
Lygosoma ashwamedhi (Sharma) Scincidae \'28) (D2)-
Lygosoma goaensis (Sharma) Scincidae DD -
Lygosoma guentheri (Peters) Scincidae LR-nt -
Lygosoma lineata (Gray) Scincidae LR-nt -
Lygosoma pruthi (Sharma) Scincidae CR (B1, 2c)
Mabuya allapallensis Schmidt Scincidae EN (B1, 2¢)
Mabuya andamanensis Smith Scincidae VU (D2)
Mabuya clivicola Inger, Shaffer, Koshy & Bakde Scincidae EN (B1, 2¢)
Mabuya gansi Das Scincidae VU D2)
Mabuya innotatus (Blanford) Scincidae DD - ‘
Mabuya nagarjuni Sharma Scincidae EN (Bl, 2¢)
Mabuya trivittata (Hardwicke & Gray) Scincidae LR-lc -
Mabuya tytlerii (Tytler’s in : Theobald) Scincidae vu D2)
Melanochelys trijuga coronata (Anderson) Bataguridae vu (Alc)
Melanochelys trijuga trijuga (Schweigger) Bataguridae LR-nt -
Melanophidium bilineatum Beddome Uropeltidae DD -
Melanophidium punciatunm Beddome Uropeltidae VU (381, 2¢)
Melanophidium wynaadensis (Beddome) Uropeltidae DD -
Mictopholis austeniana (Annandale) Agamidae CR (B1, 2¢)
Naja sagittifera Wall Elapidae CR (B1, 2¢)
Oligodon affinis Gunther h Colubridae LR-nt -
Oligodon brevicaudus Gunther Colubridae LR-nt -
Oligodon erythrorhachis Wall Colubridae DD -
Oligodon juglandifer (Wall) Colubridae EN (B1, 2bcd)
Oligodon melaneus Wall Colubridae DD -
Oligodon melazonotus Wall Colubridae DD -
Oligodon nikhili Whitaker & Dattatri Colubridae CR (B1, 2cde)
Oligodon travancoricum Beddome Colubridae EN (B1, 2abc)
Oligodon venustum Jerdon Colubridae LR-nt -
Oligodon woodmasoni (Sclater) Colubridae DD -
Ophisops leschenaultii leschenaultii (Milne-Edwards) Lacertidae LR-lc -
Ophisops beddomei (Jerdon) Lacertidae LR-nt -
Ophisops microlepis (Blanford) Lacertidae LR-lc -
Ophisops minor nictans Arnold Lacertidae LR-nt --
Oriocalotes paulus Smith Agamidae EN B, 2¢)
Otocryptis beddomeii Boulenger Agamidae vuU (B1, 2¢; D2)
Phelsuma andamanense Blyth Gekkonidae LR-lc -
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Phrynocephalus allicola Peters Agamidae vu (D2) .
Platyplectrurus madurensis madurensis Beddome Uropeltidae EN Bl,2) |
Platyplectrurus trilineatus (Beddome) Uropeltidae VU (Bl, 2¢)
Plectrurus aureus Beddome Uropeltidae DD -
Plectrurus canaricus (Beddome) Uropeltidae DD ~
Plectrurus guentheri Beddome Uropeltidae VU (D2)
Plectrurus perroteti Dumeril, Bibron & Dumeril Uropeltidae LR-Ic -
Psammophilus dorsalis (Gray) Agamidae LR-nt -
Psammophis longifrons Boulenger Colubridae LR-nt -
Pyxidea mouhotii (Gray) Bataguridae LR-nt -
Rhabdops olivaceus (Beddome) Colubridae CR (Bl, 2¢)
Rhinophis fergusonianus Boulenger Uropeltidae DD -
Rhinophis sanguineus Beddome Uropeltidae DD -
Rhinophis travancoricus Boulenger Uropeltidae DD -
Ristella beddomii Boulenger Scincidae A1) (B1, 2be)
Ristella guentheri Boulenger Scincidae vu (B1, 2ac)
Ristella rurkii Gray Scincidae vu (Bl, 2bc)
Ristella travancoricus (Beddome) Scincidae vu (B1, 2b; D2)
Salea anamallayana (Beddome) Agamidae EN (Bl, 2ac)
Salea horsfieldii (Gray) Agamidae EN (B1, 2ac)
Secincella bilineatum (Gray) Scincidae DD -
Scincella macrotis (Fitzinger in: Steindachner) Scincidae A1) D2)
Scincella tragbulense (Alcock) Scincidae VU D2) “
Scincella travancoricun (Beddome) Scincidae VU (B1, 2b) -
Sepsophis punctatus Beddome Scincidae EN (B1, 2bd)
Sibynophis subpunctatus subpunctatus
(Dumeril, Bibron & Dumeril) Colubridae LR-nt -
Sphenomorphus courcyanum (Annandale) Scincidae vuU (B1, 2¢; D2)
Stoliczkaia khasiensis Jerdon Colubridae DD -
Takydromus haughtonianus (Jerdon) Lacertidace VU ®2)
Teratolepis albofasciatus (Grandison & Soman) Gekkonidae DD -
Teretrurus sanguineus Beddome Uropeltidae DD -
Trachischium laeve Peracca Colubridac DD -
Trimneresurus canior! Blyth Viperidae vu D2)
Trimeresurus gramineus (Shaw) Viperidae LR-nt -
Trimeresurus labialis Fitzinger in Steindachner Viperidae DD -
Trimeresurus macrolepis Beddome Viperidae LR-nt -
Trimeresurus malabaricus (Jerdon) Viperidae LR-nt -
Trimeresurus purpureomaculatus andersoni Theobald Viperidae VU (D2)
Trimeresurus strigatus Gray Viperidae LR-nt -
Trimereurus hutfoni Smith Viperidae CR (Bl, 2¢)
Typhlops andamanensis Stoliczka Typhlopidae DD -




398

Setting Biodiversity Conservation Priorities for India

Taxon Family IUCN . Criteria
Byphlops beddomi Boulenger Typhlopidae VU (Bl, 2¢; D2)
Typhlops bothriorhynchus Gunther Typhlopidae DD -
Typhiops loveridgei Constable Typhlopidae DD -
Typhlops oatesii Boulenger Typhlopidae VU D2)
Typhlops oligolepis Wall Typhlopidae EN (B], 2¢)
Typhlops tennuicollls (Peters) Typhlopidae CR Bl, 2¢)
Typhlops thurstoni Boettger Typhlopidae DD -
Typhlops tindalli Smith Typhlopidae DD -
Uropeltis macrolepis (Peter) Uropeltidae VU (B1, 2¢)
Uropeltis arcticeps (Gunther) Uropeltidae LR-nt -
Uropeltis beddomii (Gunther) Uropeltidae DD -
Uropeltis broughami (Beddome) Uropeltidae DD -
Uropeltis ceylanicus Cuvier Uropeltidae LR-Ic -
Uropeltis dindigalensis (Beddome) Uropeltidae CR (B1, 2¢)
Uropeltis ellioti (Gray) Uropeltidae LR-nt -
Uropeltis liura (Gunther) Uropeltidae EN B1, 2¢)
Uropeltis macrorhynchus (Beddome) Uropeltidae DD -
Uropeltis maculatus (Beddome) Uropeltidae EN (Bl, 2¢)
Uropeltis myhendrae Beddome Uropeltidae DD -
Uropeltis nitidus (Beddome) Uropeltidae DD -
Uropeltis ocellatus (Beddome) Uropeltidae LR-lc -
Uropeltis petersi (Beddome) Uropeltidae DD -
Uropellis phipsonii (Mason) Uropeltidae LR-nt -
Uropeltis pulneyensis (Beddome) Uropeltidae EN (Bl, 2¢)
Uropellis rubrolineatus (Gunther) Uropeltidae LR-nt -
Uropeltis rubromaculatus (Beddome) Uropeltidae EN (B1, 2¢)
Uropeltis smithi Gans Uropeltidae DD -
Uropeltis woodmasoni (Thebold) Uropeltidae EN (BI, 2¢)
Varanas salvator nicobariensis Deraiyagala Varanidae LR-nt -~
Varanus salvator andamanensis Deraniyagala Varanidae vU (Ala, lc)
Xylophis perroteti Dumeril, Bibron & Dumeril Colubridae VU (BI, 2¢; D2)
Xylophis stenorhynchus (Gunther) Colubridae EN (Bl, 2¢)
NON-ENDEMICS
Ablepharus grayanus (Stoliczka) Scincidae DD -
Ablepharus pannonicus Fitzinger in:
Lichtenstein in: Eversmann Scincidae DD -
Acanthodactylus blanfordii Boulenger Lacertidae DD -
Acanthodactylus cantoris Gunther Lacertidae LR-nt -
Acrochordus granulatus (Schoeider) Acrochordidae LR-nt -
Agkistrodon himalayanus (Gunther) Viperidae DD -
Ahaetulla fronticincta (Gunther) Colubridae DD -
Ahaetylla nasutus (Andersson) Colubridae LR-nt -

Contd. . . .
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Ahaetulla prasina prasina (Reinwardt in: Bole) Colubridae EN (Bl1, 2¢)
Ahaetulla pulverulenta (Dumeril, Bibron & Dumeril) Colubridae LR-nt -
Amphiesma modesta (Gunther) Colubridae EN (B1, 2¢)
Amphiesma parallela (Boulenger) Colubridae EN B1, 2¢)
Amphiesma platyceps (Blyth) Colubridae vu (BI, 2¢)
Amphiesma sieboldii (Gunther) Colubridae DD -
Amphiesma stolata (Linnagus) Colubridae LR-nt - ‘
Argyrogena fasciolatus (Shaw) Colubridae LR-nt - ‘
Aspideretes gangeticus (Cuvier) Trionychidae vu (Ala,lc,1d)-
Aspideretes hurum (Gray) Trionychidae LR-nt -
Astrotia stokesii (Gray) Hydrophiidae DD - \
Atretium schistosum (Daudin) Colubridae LR-nt - !
Batagur baska baska (Gray) Bataguridae CR (C2a)
Blythia reticulata (Blyth) Colubridae LR-nt -
Boiga beddomei (Wall) Colubridae DD -
Boiga cyanea (Dumeril, Bibron & Dumeril) Colubridae LR-nt --
Boiga forsteni (Dumeril, Bibron & Dumeril) Colubridae LR-nt -
Boiga multifasciata (Blyth) Colubridae vu (B1, 2c)
Boiga multomaculata (Reinwardt in; Boie) Colubridae vu (B1, 2¢; D2)
Boiga nuchalis (Gunther) Colubridac LR-nt -
Boiga ocellata (Boig) Colubridae LR-nt -
Boiga ochraceus ochraceus (Gunther) Colubridae \%8] (Bl, 2¢; D2)
Boiga ochraceus stoliczkae (Wall) Colubridae DD -
Boiga ochraceus Walli Colubridae DD -
Boiga quincunciata (Wall) Colubridae DD -
Boiga trigonatus trigonatus (Schueider) Colubridae LR-lc -
Bungarus caeruleus (Schneider) Elapidae LR-nt -
Bungarus fasciatus (Schneider) Elapidae LR-nt -
Bungavrus lividus Cantor Elapidae DD -
Bungayrus niger Wall Elapidae DD -
Bungarus sindanus sindanus Boulenger Elapidae DD -
Bungarus sindanus Walli Elapidae DD -
Calamaria pavimentata (Dumeril, Bibron & Dumeril) Colubridae vu (Bl, 2¢)
Calliophis macclellandi univirgatus (Gunther) Elapidae DD -
Calliophis melanurus melanurus (Shaw) Elapidae LR-nt -
Calotes calotes (Linnaeus) Agamidae LR-nt -
Calotes jerdoni Gunther Agamidae DD -
Calotes versicolor farooqi Auffenberg & Rehman Agamidae CR (B1, 2¢)
Calotes versicolor versicolor (Daudin) Agamidae LR-nt -
Caretta caretta (Linnaens) Chelonidae LR-nt -
Cerberus rynchops rynchops (Schneider) Colubridae LR-nt -
Chamaeleo zeylanicus Laurenti Chamaeleonidae VU (Alac)
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Chelonia mydas (Linnaeus) Chelonidae EN Bl, 2¢)
Chitra indica (Gray in ; Griffith & Pidgeon) Trionychidae LR-nt -
Chrysopelea ornata ornata (Shaw) Colubridae LR-nt -
Chrysopelea paradisi H. paradisi H. Boie in: F. Boie Colubridae CR (Bl, 2¢)
Cnemaspis kandianus (Kelaart) Gekkonidae LR-Ic -
Cnemaspis tropidogaster (Boulenger) Gekkonidae VU (B1, 2¢)
Coluber ventromaculatus Gray Colubridae LR-I¢ -
Cosymbotus platyurus (Schneider) Gekkonidae LR-l¢ -
Crocodylus palustris Lesson Crocodylidae \%0] (B1, 2abcde)

r Crocodylus porosus Schneider Crocodylidae EN (B1, 2¢; C2a)

Cuora amboinensis kamaroma Rummler & Fritz Bataguridae LR-nt -
Cyclemys dentata (Gray) Bataguridae LR-nt -
Cyrtodactylus stoliczkai (Steindachner) Gekkonidae DD -
Cyrtodactylus walli Ingoldby Gekkonidae DD -
Cyrtopodion kachhensis (Stoliczka) Gekkonidae DD -
Cyrtopodion scaber (Heyden in: Ruppell) Gekkonidae DD -
Daboia russelii russelii (Shaw & Nodder) Viperidae LR-nt .-
Dasamia rugifera (Stoliczka) Scincidae vu D2)
Dasia halianus (Hally and Nevill in: Nevill) Scincidae CR (B1, 2abc)
Dasia oliveceae Gray Scincidae EN (B1, 2acd)
Dendrelaphis bifrenalis (Boulenger) Colubridae EN (B1, 2¢)
Dendrelaphis cyanochloris (Wall) Colubridae LR-lc -
Dendrelaphis tristis (Daudin) Colubridae LR-lc -
Dermochelys coriacea (Vandelli) Dermochelyidae BN (Alcd)
Dinodon septentrionalis septentrionalis (Gunther) Colubridae EN (B1, 2¢)
Draco blanfordii norvilli (Alcock) Agamidae LR-l¢ -
Dryocalamus gracilis (Gunther) Colubridae DD -
Dryocalamus nympha (Daudin) Colubridae vu (B1, 2¢)
Echis carinatus sochureki Stemmier Viperidae LR-nt -
Elachistodon westermanni Reinhardt Colubridae VU (B1, 2¢)
Elaphe cantoris (Boulenger) Colubridae LR-nt -
Elaphe flavolineata (Schlegel) Colubridae vuU (D2)
Elaphe helena helena (Daudin) Colubridae LR-nt -
Elaphe hodgsonii (Gunther) Colubridae LR-nt -
Elaphe mandarina (Cantor) Colubridae Vvu D2)
Llaphe porphyracea porphyracea (Cantor) Colubridae DD -
Elaphe radiata Schlegel Colubridae LR-l¢ -
Enhydrina schistosus (Daudin) Hydrophiidae DD -
Enhyadris sieboldii (Schlegel) Colubridae LR-nt -
Enhydyis enhydris (Schneider) Colubridae LR-nt -
Eremias guttulota watsonana (Stoliczka) Lacertidae DD -
Evetmochelys imbricata (Linnaeus) Chelonidae EN (Alc)
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Eristicophis macmahoni Alcock & Finn Viperidae DD -
Eryx conica conica (Schneider) Boidae LR-nt -
Eryx johnii johnii (Russel) Boidae LR-Ic -
Eryx johnii persicus (Nilkolsby) Boidae LR-lc -
Eublepharis hardwickii Gray in: Hardwicke & Gray Eublepharidae DD -
Eublepharis macularius (Blyth) Eublepharidae LR-lc -
Eumeces blythianus (Anderson) Scincidae DD -
Eumeces taeniolatus (Blyth) Scincidae DD -
Fordenia leucobalia (Schlegel) Colubridae vu (Bl, 2¢)
Gavialis gangeticus (Gmelin) Gavialidae EN (Bl1, 2¢; C2a)
Geckoella collegalensis (Beddome) Gekkonidae DD -
Gekko gecko gecko (Linnaeus) Gekkonidae DD -
Geklo smithii {Gray) Gekkonidae vu D2
Geochelone elegans (Schoepff) Testudinidae vu (Alacd)
Geoclemys hamiltonii (Gray) Bataguridae VU (Alac)
Gerardia prevostianus (Eydoux & Gervais) Colubridae LR-nt -
Hardella thurjii thurjii (Gray) Bataguridae VU (Ala)
Hemidactylus bowringii (Gray) Gekkonidae LR-lc -
Hemidactylus brookii (Gray) Gekkonidae LR-Ic -
Hemidactylus flaviviridis Ruppell Gekkonidae LR-lc - |
Hemidactylus frenatus Dumeril & Bibron Gekkonidae LR-lc - |
Hemidactylus garnotii Dumeril & Bibron Gekkonidae LR-1c -
Hemijdactylus karenorum (Theobald) Gekkonidae . VU D2)
Hemidactylus leschenaulti Dumeril & Bibron Gekkonidae LR-lc -
Hemidactylus scabriceps (Annandale) Gekkonidac vuU (B1, 2¢;, D2)
Hemidactylus triedrus triedrus (Daudin) Gekkonidae LR-Ic -
Homalopsis buccata (Linnaeus) Colubridae CR (B1, 2¢)
Hydrophis caerulescens (Shaw) Hydrophiidae DD - -
Hydrophis lapemoides (Gray) Hydrophiidae DD -
Hypnale hypnale (Merrem) Viperidae LR-nt -
Indotestudo elongata (Blyth) Testudinidae LR-nt -
Japalura andersoniana Annandale Agamidae DD -
Japalura kumaonensis (Annandale) Agamidae CR (B1, 2¢)
Japalura planidorsata Jerdon Agamidae VU (B1, 2¢; D2)
Japalura tricarinatus (Blyth) Agamidae LR-lc -
Japalura variegata Gray Agamidae LR-lc -
Kachuga dhongoka (Gray in : Grayand Hardwicke) Bataguridae vu (Ala, A2c)
Kachuga kachuga (Gray in: Gray and Hardwicke) Bataguridae VU (Ala, A2c)
Kachuga smithii pallidipes Moll Bataguridae LR-ic -
Kachuga smithii smithii (Gray) Batagundae LR-lc -
Kachuga sylhetensis (Jerdon) Bataguridae CR (Alac)
Kachuga tecta (Gray) Batagurdae LR-nt -

Contd. . ..
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Kachuga tentoria flaviventer (Gunther) Bataguridae vu ®B1, 2c)
Kerilia jerdonii jerdonii (Gray) Hydrophiidae DD -
Laticauda colubrina (Schneider) Hydrophiidae DD -
Laticaudata laticaudata (Linnaens) Hydrophiidae DD -
Laudakia agrorensis (Stoliczka) Agamidae DD -
Laudakia himalayanus himalayanus (Steindachner) Agamidae LR-lc -
Laudakia melanura (Blyth) Agamidae LR-Ic -
Laudakia minor (Hardwicke & Gray) Agamidae LR-lc -
Laudakia pakistanica (Baig) Agamidae vu D2)
Laudakia tuberculata (Hardwicke & Gray) Agamidae LR-lc -
Leicocephalophis cyanocinctg (Daudin) Hydrophiidae DD -
Leiocephalus spiralis (Shaw) Hydrophiidae DD -
Lepidochelys olivacea (Eschscholtz) Chelonidae EN (Alc)
Leptotyphlops blanfordii blanfordii (Boulenger) Leptotyphlopidae | VU @31, 2¢; D2)
Liopeltis calamarius (Guntlier) Colubridae LR-nt -
Liopeltis frenatus (Gunther) Colubridae VU 31, 2¢)
Liopeltis rappti (Gunther) Colubridae VU (B1, 2¢)
Liopeltis stoliczkae (Sclater) Colubridae vu (Bl, 2¢; D2)
Lissemys punctata andersoni Webb Trionychidae LR-nt -
Lissemys punctata punctata (Bonnaterre) Trionychidae LR-nt -
Lycodon aulicus (Linnaeus) Colubridae LR-Ic -
Lycodon capucinus (Boie) Colubridae VU D2)
Lycodon fasciatus (Anderson) Colubridae VU (B1, 2¢)
Lycodon jara (Shaw) Colubridae DD -
Lycodon striatus striatus (Shaw) Colubridae LR-nt -
Lygosoma albopunctata Gray Scincidae LR-lc -
Lygosoma bowringat (Gunther) Scincidae CR (B1, 2c)
Lygosoma punctatus (Gmelin) Scincidae LR-lc -
Lygosoma vosmaerii (Gray) Scincidae DD .
Mabuya beddomei (Jerdon) Scincidae LR-lc -
Mabuya bibronii (Gray) Scincidae LR-Ic -
Mabuya carinata carinata (Schneider) Scincidae LR-n{ -
Mabuya dissimilis (Hallowell) Scincidae DD -
Mabuya macularius (Blyth) Scincidae LR-lc -
Mabuya multifasciata (Kuhl) Scincidae LR-nt -
Mabuya multicarianata Scincidae EN (B1, 20)
Mabuya rudis Boulenger Scincidae EN 81, 2¢)
Macropisthodon plumbicolor plumbicolor (Cantor) Colubridae LR-nt -
Marouria emys phayrei (Blyth) Testudinidae vu (Alacd)
Melanochelys tricarinata (Blyth) Bataguridae LR-lc -
Melanochelys trijuga Indépeninsulari.s (Annandale) Bataguridae LR-nt -
Melanochelys trijuga thermalis (Lesson) Batagurnidae EN (Bl, 2¢)

Contd. . . .
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Microcephalophis gracilis (Shaw) Hydrophiidae DD - K
Morenia petersi (Anderson) Bataguridae LR-nt - |
Naja naja (Linnacus) Elapidae LR-nt -
Naja oxiana (Eichwald) Elapidae CR (B1, 2c)
Oligodon albocinctus (Cantor) Colubridae DD -
Oligodon arnensis (Shaw) Colubridae LR-I¢ -
Oligodon cinereus (Gunther) Colubridae EN (B1, 2¢)
Oligodon cyclurus cyclurus (Cantor) Colubridae EN (BI, 2¢)
Oligodon dorsalis (Gray in: Gray & Hardwickie) Colubridae VU (B, 2¢)
Oligodon erythrogaster Boulenger Colubridae EN (B1, 2¢)
Oligodon taeniolatus fasciatus (Gunther) Colubridae LR-nt -
Ophiodrys doriae (Boulenger) Colubridae CR (B1, 2¢c)
Ophiomorus raithmai Anderson & Leviton Scincidae vuU (D2)
Ophiomorus tridactylus (Blyth) Scincidae DD -
Ophiophagus hannah (Cantor) Elapidae LR-nt -
Ophisaurus gracilis (Gray) Anpuidae LR-nt -
Ophisops jerdoni Blyth Lacertidae DD -
Ovophis monticola monticola (Gunther) Viperidae DD -
Pareas macularius (Blyth in: Theobald) Colubridae CR (B1, 20)
Pareas monticolus (Cantor) Colubridae vU (Bl, 2¢)
Pelochelys cantorii Gray Trionychidae LR-nt -
Phrynocephalus theobaldi Blyth Agamidae VU ®2)
Protobothrops jerdonii jerdonii (Gunther) Viperidae VU (Bl, 2¢; D2)
Protobothrops mucrosquamatus (Cantor) Viperidae DD -
Psammodynastes pulverulentus (H. Boie in: F. Boie) Colubridae vU (Bl, 2¢)
Psammophis condanarus condanarus (Merrem) Colubridae LR-nt -
Psammophis leithii Gunther Colubridae LR-nt -
Psammophis schokari (Forsskal) Colubridae LR-nt -
Pseudoxenodon macrops macrops (Blyth) Colubridae vu (Bl, 2¢)
Ptyas mucosus mucosus (Linnaeus) Colubridae LR-nt -
Ptyas nigromarginatus (Blyth) Colubridae vu (B1, 2¢c)
Ptychozoon kuhli Stejneger Gekkonidae CR (Bl, 2¢)
Ptyctolaemus gularis (Pelers) Agamidae EN (B1, 2¢)
Python molurus bivittatus (Kuhl) Boidae LR-nt -
Python molurus molurus (Linnaeus) Boidae LR-nt -
Python reticulatus (Schneider) Boidae LR-nt -
Ramphotyphlops braminus (Daudin) Typhlopidae LR-nt -
Rhabdophis himalayanus (Gunther) Colubridae LR-nt -
Rhabdophis subminiatus (Schlegel) Colubridae VU (Bl, 2¢)
Rhabdops bicolor (Blyth) Colubridae \Y8} Bl, 20)
Rhinotyphlops acutus (Dumeril & Bibron) Typhlopidae LR-nt -
Salea kakhienensis (Anderson) Agamidae CR (B1, 2¢)
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Scincella himalayanus (Gunther) Scincidae DD -
Scincella ladacensis (Gunther) Scincidae DD -
Scincella sikimmensis (Blyth) Scincidae DD -

( Sibynophis collaris (Gray) Colubridae LR-nt -
Sibynophis sagittaria (Cantor) Colubridae LR-nt -
Sitana ponticeriana Cuvier Agamidae LR-lc -
Spalerosophis arenarius (Boulenger) Colubridae VU (B1, 2¢)
Spalerosophis diadema Schlegel Colnbridae LR-nt -
Sphenomorphus dussumieri (Dumeri! and Bibron) Scincidae LR-lc -
Sphenomorphus indicus (Gray) Scincidae DD -
Sphenomorphus maculatus (Blyth) Scincidae - DD -
Sphenomorphus reevesii reevesii (Gray) Scincidae DD -
Takydromus sexlineatus khasiensis (Boulenger) Lacertidae EN (BI, 2¢)
Trachischium fuscum (Blyth) Colubridae vu (B1,2¢)
Trachischium guentheri Boulenger Colubridae CR (Bl, 2¢)
Trachischium monticolum (Cantor) Colubridae CR (Bl, 2¢)
Trachischium tenuiceps (Blyth) Colubridae CR (B1, 2¢)

LTrapeIus agilis (Oliver) Agamidae DD -

- Trimeresurus albolabris septentrionalis Kramer Viperidae LR-Ic -

‘ Trimeresurus erythrurus (Cantor) Viperidae DD -

- Trimeresurus popeorum Smith Viperidae VU 81, 2¢)

L Trimeresurus stefnegeri yunnanensis Schmidt Viperidae LR-nt -
Typhlops diardii diardii (Schlegel) Typhlopidae DD -
TByphlops jerdoni (Boulenger) Typhlopidae LR-nt -
Typhlops pammeces Gunther Typhlopidae - DD -
Typhlops porrectus Stoliczka Typhlopidae LR-nt -

{ Uromastyx hardwickii Gray in : Hardwicke & Gray Agamidae VU (Alac)

| Varanus bengalensis Daudin Varanidae VU (Alacd)
Varanus flavescens (Hardwickie & Gray) Varanidae vu (Alac)
Varanus griseus konicznyi Mertens Varanidae vu (Alacd)
Varanus salvator salvator (Laurenti) Varanidae vu (81, 2¢)
Xenochrophis cerasogaster (Cantor) Colubridae LR-nt -
Xenochrophis melanzostus (Gravenhorst) Colubridae VU (D2)
Xenochrophis piscator piscator (Schneider) Colubridae LR-lc -
Xenochrophis sanctijohannis (Boulenger) Colubridae LR-nt -
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Taxon Family IUCN Subcriteria
Algae
Bostrychia tenella Polysiphonaceae EN (B1, 2¢)
Caloglossa leprieurii Catnellaceae EN (81, 20)
Catnella impudica Catnellaceae EN (Bl1, 2¢)
Catnella repens Catnellaceae EN (B1, 2¢)
Chaetomorpha linum Cladophoraceae EN (B1, 2abc)
Codium fragile Codiaceae EN (B1, 2¢)
Colpowmenia sinuosa Colpormeniaceae LRnt --
Dichotomosiphon salina * Codiaceae CR (B1, 2bed)
Dictyota indica Dictyotaceae EN (B1, 22)
Enteromorpha clathrata Ulvaceae LRlc —
Enteromorpha intestinalis Ulvaceae LRut —
Gracilaria verrucosa Gracilanaceae EN (B1, 2bc)
Hypnea musciformis Hypneaceae LRnt —
Monostroma oxyspermum Monostromataceae EN (B1, 20)
Padina tetrastromatica Dictyotaceae LRnt —
Rhizoclonium ciperium Rhizocloniaceae EN (B, 2¢)
Rhizoclonium kerneri Rhizoclonjaceae LRnt —
Rhizoclonium kochianum Rhizocloniaceae LRnt —
Sargassum ilicifolium Sargassaceae LRnt -
Spatoglossum asperum Dictyotaceae LRnt —
Ulva patengansis Ulvaceae CR (B1, 2¢)
Ulva reticulata Ulvaceae EN (Bl, 2¢)
Vaucheria prescottil Vaucheraiceae EN Bl, 2)
Marine fishes
Alecits indicus Carangidae LRut
Ambassis commersoni Ambassidae LRnt
Anguilla bicolar Anguillidae LRnt
Anodentestoma chacunda Clupidae LRnt
Arius subrostratus Ariidae \Y%0] (Alacd)
Boleophthalmus boddari Gobiidae vu (Alac, 2¢)
Boleophthalmus dussumieri Gobiidae EN B1, 2¢)
Carangoides ciliarius Carangidae LRnt
Caranx ignobilis Carangidae LRnt
Caranx sexfasciates Carangidae LRat
Chanos chanos Chanidae LRat
Dasyatis uarnak Trygonidae vu (®B1, 2e)
Elopes machnata Elopidae VU (Alacd)
Epinephelus tauvina Serranidae LRnt
Etroplus suratensis Chichillidae LRnt
Glassogobius giurus Gobiidae LRnt
Hilsa kelee Clupeidae LRnt
Lates calcarifer Centropomidae LRnt
Leiognathus splendens Leiognathidae VU (Alb, 2b)
Lethrenus nebulosus Lethrenidae LRnt

Contd. . . .
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Liza dussuniieri Mugilidae LRxut
Liza macrolepis Mugilidae LRnt
Liza parsia Mugilidae LRnt
Lobotes surinamensis Lobotidae LRut
Lutjanus argentimaculatus Lutjanidae LRnt
Lutjanus fulviflammus Lutjanidae LRnt
Lutjanus johni Lutjanidae LRnt
Lutjenus russelli Lutjanidae LRnt
Lutjanus sebae Lutjanidae LRnt
Megalops cyprinoides Megalopidae LRnat
Mugil cephalus Mugilidae LRnt
Muraena macrura Muraenidae LRat
Muraenesex cinereus Muraenidae LRnt
Muraenichthys schultzei Muraenidae vu B1, 2¢)
Nematalosa nasus Chipidae LRnt :
Osteomugil cunensius Mugilidae LRnt
Otolithus ruber Sciaenidae LRnt
Periophthalmus koelreuteri Gobiidae VU (Alac)
Plotosus canius Plotosidac LRnt
Pomadasys hasta Pomadasydae LRnt
Polynemus indicus Polynemidae LRnt
Psammaperca waigaensis Centropomidae VU (Alacd) | (Alacd)
Scartelaos viridis Gobiidae EN (Alac; Bl, 2¢)
Secutor ruconius Leiognathidae VU (Ala, 2b)
Siganus canaliculatus Siganidae LRnt
Siganus javus Siganidae LRnt
Stllago sihama Sillaginidae LRnt
Sphyraena barracuda ~ Sphyraenidae LRnt
Tenualosa ilisha Clupidae LRnt
Therapon jarbua Teraponidae LRnt
Therapon puta Teraponidae LRnt
Trypauchen vagina Trypauchenidae LRt
Mangrove Invertcbrates
Atacira flaviluna Noctuidace LRlc
Attacus memulleni * Sammiidae/ Lepiodoptera LRlc
Bactronophorus thoracites Teredenidac LRlc
Balanus amphitrite Balanidae LRlc
Bankia campanellata Teredenidae LRic
Bankia carinala Teredenidae LRIc
Bankia rochi Teredenidae LRlc
Cardisoma carnifex Gecarcinidae CR (Alc)
Crassostrea gryphoides Ostreidae LRnt
Dicyathifer manni Teredinidae LRlc
Dotilla myctiroides Ocypodidae LRnt
Geloina erosa Geloindae EN (BI, 2¢)
Gonodontis clelia Geormetridae LRIc’

Contd. . ..
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Lyrodus pedicellatus Teredenidae LRlc
Macrophthalmus depressus Ocypodidae LRnt
Macrophthalmus convexus Ocypodidae EN (Bl, 2¢)
Martesia strialg Pholadidae LRlc
Meretrix costa * Veneridae VU (Alcd)
Metapenaeus dobsoni Urnknown LRnt
Modiolus striatulus Mytilidae LRnt
Nausitora dunlopei Teredeinidae LRlc
Nausitora hedleyi Teredenidae LRlc
Ocypode ceratophthalma Ocypoidac LRnt
Penaeus canfliculatus Palaemonidae vu (Bl, 2¢)
Penaeus indicus Palaemonidae LRnt
Penaeus japonicus Palacmonidae VU (B1, 2¢)
Penaeus merguiensis Palaemonidae LRnt
Penaeus monodom Palaemonidae LRnt
Penaeus semisulcaefus Palacmonidae LRnt
Perna viridls Mytilidae LRat
Pilodius nigrocrinitus Kanthidae EN B1, 2¢)
Polyura schreiber * Nymphalidae NE
Saccostrea cucullata Ostreidae LRnt
Seylla serrata Portunidae LRnt
Sesarma taeniolata Grpsidae vu Bl, 2¢)
Sphaeroma terebrans Sphagomidae LRlc
Thalassina anomala Thalassinidae LRnt
Uca dussumieri Ocypodidae LRnt
Uca lactea Ocypodidae LRnt
Uca tetragonon Ocypodidae EN (B1, 2c)
Uca vocans QOcypodidae LRnt
Mangrove - Plants
Acanthus ebracteatus Acanthaceac CR (B1, 2¢)
Acanthus ilicifolius Acanthaceae EN (Bl, 2¢)
Acanthus volubilis Acanthaceae CR (B1, 2¢)
Acrostichum aureum Pteridaceae (Fern) LRlc
Aegialitis rotundifolia Plumbaginaceae EN (B1, 2c)
Aegiceras cornfculatum Myrsinaceae EN (B1, 2¢)
Aeluropus lagopoides Poaceae EN (Bl, 2b)
Aglaia cuculata Meliaceas EN (Bl, 2¢)
Arthrocnemum indicum Chenopodiaceae vu (Alab)
Avicennia alba Avicenniaceae CR (Ala, 1c)
Avicennia marina var. acutissima Avicenniaccae EN (Ale, 1d)
Avicennia marina var. resinifera Avicenniaceae CR (Bl, 2bed;, D)
Avicennia officinalis Avicenniaceae EN (B1, 2b)
Brownlowia tersa Tiliaceae EN Bl, 2¢)
Bruguiera cylindrica Rhizophoraceae EN (Alcd, 2d; B, 2¢)
Bruguiera gymnorrhiza Rhizophoraceae CR (Alcd)
Bruguiera parvifiora Rhizophoraceae CR (Alcd)

Contd.
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Bruguiera sexangula Rhizophoraceae VU B1, 2¢, 24d)
Cenchrus ciliaris Poaceae; panicoideae,Paniceae EN (B], 2¢)
Cerbera manghas Apocynaceae EN B1, 2¢)
Ceriops decandra Rhizophoraceae EN (Aled, A2d; Bl, 2¢)
Ceriops tagal Rhizophoraceae EN (B1, 2ac)
Clerodendrum inerme Verbenaceae EN (Bl, 2¢)
Cynometra ramiflora Fabaceae EN (B1, 2¢)
Derris heterophylla Fabaceae EN (Bl, 20)
Derris trifoliata Fabaceae EN (Bl1, 2¢)
Excoecaria agallocha Euphorbiaceae vu (Bl1, 2¢)
Finlaysonia obovata Asclepiadaceae CR (Bl, 2¢)
Halophila beccarii Hydrocharitaceae EN (B1, 2cd)
Heretiera fomes Sterculiaceae EN (B1, 2bc)
Heretiera kanikensis Sterculiaceae CR (Bl, 2¢; C2b; D)
Heretiera litioralis Sterculiaceac EN (A2bcd; Bl, 2¢, 2d)
Kandelia candel Rhizophoraceae EN 81, 2¢)
Lumnitzera littorea Combretaceae CR (B1, 2c)
Lumnitzera racemosa Combretaceae EN (B1, 2c)
Myriostachya wightiana Poaceae EN (B1, 2¢)
Nypa fruticans Arecacecae EN (B1, 2abc)
Phoenix paludosa Arecaceae EN (81, 2¢)
Porteresia coarctata Poaceae VU (B1, 2¢)
Rhizophora annamalayana Rhizophoraceae NE
Rhizophora apiculata Rhizophoraceae EN (A2bd)
Rhizophora lamarckii Rhizophoracecae CR (Bl, 2¢; C2a)
Rhizophora mucronata Rhizophoraceae VU (A2c, 2d; B1, 2¢)
Rhizhophora stylosa Rhizophoraceae CR ®B1, 2¢)
Salicornia brachiata Chenopodiaceae LRnt (B, 2¢)
Scyphiphora hydrophyllacea Rubiaceae EN B, 2¢)
Sesuvium portulacastrum Aizoaceae EN (Bl, 2¢)
Sonneratia alba Sonneratiaceae EN (A2c, 2d)
Sonneratia apetala Sonneratiaceae EN (A2bdc; B1, 2¢)
Sonneratia caseolaris Sonneratiaceae EN (A2bcd; B1, 2¢)
Sonneratia griffithii Sonneratiaceae CR (B1, 2¢)
Sporobolus virginicus Poaceae EN (Bl, 2¢)
Suaeda maritima Chenopodiaceae EN (B1, 2bc)
Suaeda monoica Chenopodiaceae EN (B1, 2abc)
Suaeda nudiflora Chenopodiaceae EN (B1, 2ac)
Tamarix troupii Tamaricaceae EN (B1, 2bcd)
Urochondra setulosa Poaceae EN (B1, 2¢)
Xylocarpus granatum Meliaceae EN (Alacd; A2bcd; B2ac
Xylocarpus mekongensis Meliaceae EN (B1, 2¢)
Xylocarpus moluccensis Meliaceae EN (B1, 2c)
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Species Family IUCN Criteria
Endemic
Anathana ellioti (Waterhouse) Tupaiidae LRnt --
Atherurus macrourus assamensis (Linnaeus) Hystricidae EN (B1, 2bcd)
Biswamoyopterus biswasi (Saha) Sciuridae CR B1,2c)
Bubalus arnee Kerr Bovidae EN Bl,%¢
Cervus duvaucelli branderi Cervidae CR C2b
Cervuselaphus hanglu Linnaeus Cervidae CRrR (B1,2cd; C2b)
Cervuseldi eldiM’Clelland Cervidae CR (C2b;B1, 20)
Cremnomys cutchicus Wroughton Muridae LRlc -
Cremnomyselvira (Ellerman) Muridae \0) (D2)
Crocidura andamanensisMiller Soricidae DD --
Crocidura hispida Thomas Soricidae EN (B1,2c)
Crocidurajenkinsi (Chakraborthy) Soricidae DD --
Crocidura nicobaricaMiller Soricidae DD -
Cuon alpinus dekhanensis (Pallas) Canidae LRnt -
Cuon alpinuslaniger Canidae CR (C2b)
Eptesicus nilssoni (Keyserling and Blasius) Vespertilionidae DD -
Eptesicus tatei (Ellerman & Morrison Scott) Vespertilionidae DD --
Funambulus tristriatus (Waterhouse) Sciuridae LRnt -
Harpiocephalus harpiaHodgson Vespertilionidae DD --
Hemitragus hylocrius (Ogilby) Bovidae EN (B1,2acd; C2a)
Herpestes fuscus fuscus Waterhouse Herpestidae VU (B1, 2abc),
Herpestes palustris (Ghosh) Herpestidae EN (B1, 2abced)
Hipposideros schistaceus K. Anderson Hipposideridae DD -
Latidens salimalii Thonglongya Pteropodidae EN (B1,2a;C2a)
Macacaradiata (E. Geoffroy) Cercopithecidae LRlIc -
Macaca silenus (Linnaeus) Cercopithecidae EN (B1,2¢; C2a)
Martes gwatkinsi (Horsfield) Mustelidae vu B1,2bc
Millardia kondanaMishra and Dhanda Muridae vU @2)
MurinagriseaPeters Vespertilionidae VU D2)
Mous famulus (Bonhote) Muridae EN (B1,2¢)
Mus phillipsi (Wroughton) Muridae LRIc -
Mus platythrix Bennett Muridae LRle -
Otomops wronghtoni (Thomas) Molossidae CR (Bl, 2¢)
Ovisvignesvignes Bovidae EN (C2a)
Pantheraleo persica (Linnaeus) Felidae CR (C2b)
Paradoxurus jerdoni Blanford Viverridae vu (B1,2bc)
Paraechinus micropus nudirentris (Horsfield) Erinaceidae VU D2)
Petinomys fuscocapillus fuscocapillus (Jerdon) Sciuridae vu (B1,2bc)
Plantacanthomys lasiurus Blyth Muridac LRIc --
Pteropus faunulus Miller Pteropodidae vU (Bl,2cd)

Contd . ..
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Rattus palmarum (Zelebor) Muridae DD --
Rattus ranjiniae Agarwal & Ghaosal Muridae VU {02)
Rattus stoicus (Miller) Muridae vu (D2)
Ratufaindica centralis (Erxleben) Sciuridae VU (Alc)
Ratufa indica dealbata (Erxleben) Sciuridae EX (PR/PE/PX)
Ratufaindicaindica (Erxleben) Sciuridae vuU (Alac; Cl)
Ratufaindicamaxima (Erxleben) Sciuridae VU B1,2¢;,Cl)
Rhinolophus cognatus Anderson Rhinolopidae DD --
Rhinolophus mitratus Blyth Rhinolopidae vu (D2)
Suncus dayi (Dobson) Soricidae VU (BI, 2b)
Trachypithecusjohnii (Fischer) Cercopithecidae VU B1,B2;Cla)
Tupaia nicobarica (Zelebor) Tupaiidae EN (B1,2c)
Viverracivettina Blyth Viverridae CR (Albc)
Non Endemics
Acinonyx jubatus venaticus
(Pocock, Ellerman and Morrison-Scott) Felidae EX -

" Atlurus fulgens fulgens Cuvier Ailuridace VU (B1, 2abc)
Alticolamontosa (True) Muridae DD -
Alticolaroylei (Gray) Muridae DD -
Alticola stoliczkanus (Blanford) Muridae DD -
Anourosorex squamipes Milne-Edwards Soricidae vu (B1,2¢c)
Antilope cervicapra (Linnaeus) Bovidae LRlc -
Apodemus draco (Berrett-Hamilton) Muridae VU D2)
Apodemus sylvaticus (L.innaeus) Muridae DD --
Arctictis binturong albifrons (Raffles) Viverridae DD -
Arctogalidia trivirgata millsi (Gray) Viverridae A\ (B1,2¢;D2)
Aretonyx collarisE.G. Cuvier Mustelidae DD -

Axis axis (Erhleben) Cervidae LRlc -
Axis porcinus (Zimmermann) Cervidae LRnt

Balaenoptera acutorostrataLace ‘pe ‘de Balaenoptridae LRnt -
Balaenoptera borealis Lesson Balaenoptridae LRnt -~
Balaenoptera edeni Anderson Balaenoptridae LRt -
Balaenopteramusculus (Linnaeus) Balaenoptridae CR (Albd)
Balaenoptera physalus (Linnaens) Balaenoptridae LRnt -
Bandicota bengalensis (Gray & Hardwicke) Muridae LRIc --
Bandicota indica (Bechstein) Muridae LRnt --
Barbastella leucomelas (Cretzschmar) Vespertilionidae DD .-
Belomys pearsonii (Gray) * Sciuridae LRnt -
Berylmys bowersi (Anderson) Muridae EN -~ B1,2¢)
Berylmysmackenziei (Thomas) Muridae LRle -
Berylmys manipulus (Thomas) Muridae DD -
Bosgaurus Smith Bovidae vu (C2a)
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Family IUCN Criteria
Bosgrunniens (Przewalski) Bovidae CR (C2a)
Boselaphus tragocamelus (Pallas) Bovidae LRlc -
Callosciurus erythraeus (Pallas) Sciuridae LRnt -
Callosciurus pygerythus (Geoffroy St. Hilaire) Sciuridae LRat -
Canis aureus Linnaeus “Canidae LRic -
Canis lupus palipus Sykes Canidae LRnt -
Cannomys badius (Hodgson) Muridae LRlc -
Capra falconeri falconeri (Wagner) Bovidae CR (C2b)
Caprafalconerikashmeriensis (Wagner) Bovidae CR (C2b)
Capraibex Linnacus Bovidae vuU (B], 2¢)
Caracal caracal (Schreber) Felidae LRnt -
Cervus duvaucelli duvaucelii G. Cuvier Cervidae EN (C2a)
CervusunicolorKerr Cervidae LRlc -
Chaerephon plicata (Buchanan) Molossidae DD --
Chimarrogale himalayica (Gray) Soricidae LRnt --
Chiropodomys gliroldes (Blyth) Muridae vu D2)
Coelops frithi Blyth Hipposideridae DD -
Cremnomys blanfordi (Thomas) Muridae LRnt -
Cricetulus alticola (Thomas) Muridae vu (B1, 2¢)
Cricetulus migratorius (Pallas) Muridae EN (B1,2¢)
Crocidura attenunata Milne- Edwards Soricidae LRlc --
Crocidurafuliginosa (Blyth) Soricidae DD -
Crocidura horsfieldi (Thomas) Soricidae DD -
Crociduraleucodaon (Hermann) Soricidae DD --
Crocidura pergriseaMiller Soricidae EN (B1,2c)
CrocidurapullataMiller Soricidae DD -~
Cuon alpinus adjustes (Pallas) Canidae CR (C2b)
Cuon alpinus primaevus Canidae VU (402))
Cynopterus brachyotis Muller) Pteropodidae LRlc -
Cynopterus sphirnx Vahl Pteropodidae LRIc --
Daenomys millardi (Thomas) Muridae VU D2)
Delphinus delphis Linnaens Delphinidae LRnt -
Dicerorhinus sumatrensis (G. Fischer) Rhinocerotidae CR (D)
Dionys crumpi Thormas Muridae EN ®B1,2c)
Dremomys lokriah Hodgson Sciundae LRnt -
Dugong dugon (Muller) Dugongidae CR (Alacd; D)
Elephas maximus Linnaeus Elephantidae vU (Alacd)
Eonycteris spelaea (Dobson) Pteropodidae VU (D2)
Eothenomys melanogastor (Milne- Edwards) Muridae DD -
Eptesicus pachyotis Dobson Vespertilionidae DD -
Eptesicus serotinus (Scherber) Vespertilionidae DD -
Equus kiang Moorcroft Equidae VU (B1,2¢; D2)

Contd. . ..
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Eubalaena glacialis (Muller) Balaenidae EN (C1,C2b)
- Lupetaurus cinereus Thomas Sciuridae LRnt --

\ Felischaus Schreber Felidae LRat -

‘ Felis sitvestris ornata Schreber Felidae LRnt --
Feroculus feroculus (Kelaart) Soricidae \"28) (B1,2¢,D2)
Funambulus layardi (Blyth) Scivuridae DD --
Funambulus palmarum (Linnaeus) Sciuridae LRlIc -

. Funambulus pennantii Wroughton Sciuridae LRic -

| Funambulus sublineatus (Waterhouse) Sciuridae DD -
Gazella bennettil (Sykes) Bovidae LRic --
Gerbillus gleadowi (Murray) Muridae LRlc --
Gerbillus nanus Blanford Muridae LRnt -
Globicephalamacrorhynchus Gray Delphinidae LRnt --
Gohunda ellioti Gray Mouridae LRIc -~
Grampus griseus G. Cuvier Delphinidae LRnt --
Hadromys humei (Thomas) Muridae DD --
Helarctos malayanus (Raffles) Ursidae DD -
Hemiechinus collaris (Gray) Erinaceidae LRlc -
Hemitragus jemlahicus (H. Smith) Bovidae LR-nt -
Herpestes endwardsii (Geoffroy Saint-Hilliare) Herpestidae LRlc -
Herpestesjavanicus (E. Geoffroy Saint-Hilliare) Herpestidae LRlc -
Herpestes smithii smithii Gray Herpestidae LRlc --
Herpestesurva (Hodgson) Herpestidae VU (B1,2ac)
HerpestesvitticotlisBennett Herpestidae LRnt -
Hesperoptenus tickelli (Blyth) Vespertilionidae DD -~
Hipposideros armiger (Hodgson) Hipposideridae LRnt -
Hipposideros ater (Temppleton) Hipposideridae LRnt -~
Hipposlderos cineraceus Blyth Hipposideridac DD --
Hipposideros fulvus Gray Hipposideridae LRnt -
Hipposideros galeritus Cautor Hipposideridae DD -
Hipposideros lankadiva Kelaart Hipposideridae vu (B1,2c)
Hipposideros layvatus Horsfield Hipposideridae DD -~
Hipposideros pomonaK. Anderson Hipposideridae DD -
Hipposideros speoris (Schnider) Hipposideridae LRnt -
Hyaena hyaena (Linnacus) Hyacnidae LRnt --
Hylobates hoolock (Harlan) Hylobatidae EN {C2a)
Hylopetes alboniger (Hodgson) Sciuridae vu (B1, 2abc)
Hylopetes barberi (Blyth) Sciuridae DD -
Hylopetes fimbriatus (Gray) Sciuridae LRnt -
Hyperacrius fertilis (True) Muridac DD -~

| Hyperacriuswynnei (Blanford) Muridae \"29) D2)

| Hystrix brachyuraLinnaeus Hystricidae VU (B1,2bd; D2)

Contd. . ..
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Hystrix indicaXerr Hystricidae LRlc -
laio Thomas Vespertilionidae EN (Bl,2c)
Kerivoula papillosa (Te mminck) Vespertitionidae DD --
Kerivoula hardwickii (Horsfield) Vespertilionidae DD -
Kerivoula pictaPallas Vespertilionidae LRt --
Kogia breviceps (Blainville) Phocoenidae LRnt --
Kogiasimus (Owen) Phocoenidae LRnt --
Leopoldamys edwardsi (Thomas) Muridae DD -
LepuscapensisLinnacus Leporidae DD -~
LepusnigricollisF. Cuvier Leporidae LRic -
Lepus oiostolusHodgson Leporidae DD -
Loristradigradus (Linnaeus) Loridae LRnt
Lynx lynxBlyth Felidae EN (B1, 2bc)
Macaca arctodes. Geoffroy Cercopithecidae LRnt -
Macaca assamensis (M’ Clelland) Cercopilhecidae LRnt -~
Macaca fascicularisumbrosa (Raffles) Cercopithecidae CR (C2a)
Macacamulatta (Zimmermann) Cercopithecidae LRIc -~
Macacanemestrina (Linnaeus) Cercopithecidae DD .-
Manis crassicaudata Gray Manidae LRnt —
Manis pentadactylalinnaeus Manidae LRnat -
Marcoglossus sobrinusK. Anderson Pteropodidae DD -
Marmotabobak Sciuridae EN (B1, 2abc & 3ab)
Marmota caudata (Geoffroy) Sciuridae vu (B1, 2abc)
Martes flavigula (Boddart) Mustelidae LRIc -
Martes foina (Erxleben) Mustelidae DD -
Megaderma lyraE. Geoffroy Megadermatidae LRlc --
Megaderma spasma (Linnaeus) Megadermatidae DD -
Megaplera novaeangliae (Borowski) Balaenoptridae LRnt -
Megarops niphanae Yenbutra and Felton Pteropodidae DD -
Mellivora capensis Schreber Mustelidae LRnt -
Melogale moschata (Gray) Mustelidae EN (B1,2¢)
Melogale personata (1. Geoffroy Saint Hilaire) Mustelidae VU (B1,2c)
Melursus ursinus (Shaw) Ursidae vuU (C22)
Meriones hurriane Jexdon Muridae LRlc -
Micromys minutus (Pallas) Muridae VU O2)
Microtus leusurus (Blyth) Muridae DD -
Microtus sikimensis (Hodgson) Muridae LRIc -
Mitlardia gleadowi (Murray) Muridae LRnt -
Millardia meltada Gray Muridae LRlc -
Miniopterus pusillus Dobson Vespertilionidae DD -
Miniopterus schreibersii (Kuhl) Vespertilionidae LRlc -
Moschola meminna (Erhleben) Tragulidac LRnt -

Contd. . . .
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Moschus chrysogaster (Hodgson) Moschidae CR (Ald)
Muntiacus muntjak (Zimmermann) Cervidac LRic -
Murina aurataMilne-Edwards Vespertilionidae DD -
Murinacyclotis Daobson Vespertilionidae DD - T
Murina huttoni (Peters) Vespertilionidae DD --
Murina leucogaster Milne-Edwards Vespertilionidae DD --
Murina tubinaris (Scully) Vespertilionidae vu (B1,2¢;,D2)
Musbooduga (Gray) Muridae LRic --
Maus cervicolor Hodgson Muridae LRlc --
Mus cookii (Ryley) Muridae LRnt -
Mus musculus (Linnaeus) Muridae LRlc --
Mus pahari Thomas Muridae DD -- |
Mus saxicola (Elliot) Muridae LRIc - |
Mustela altaica (Pallas) Mnustelidae DD - ‘
Mustela erminea ferghanae Linnaeus Mustelidae DD -- W
Mustela kathiah Hodgson Mustelidae DD -
Mustela putorius larvatus Linnaeus Mustelidae DD -~
Mustela sibirica (Pallas) Mustelidae LRnt --
Mustela strigidorsa Gray Mustelidae DD -
Mpyotis annectans (Dobson) Vespertilionidae DD -
Myotisblythi (Tomes) Vespertilionidae DD -- |
Myotis daubentoni (Kuhl) Vespertilionidae DD - T
Myotis formosus (Flodgson) Vespertilionidae LRnt -

| Myotishasseltii (Temminck) Vespertilionidae DD -
Myotis horsfieldii (Temminck) Vespertilionidae LRnt -
Mpyotis longipes (Dobson) Vespertilionidae EN (B1,2¢)
Miyotis montivagus (Dobson) Vespertilionidae DD --
Myotis muricola (Gray) Vespertilionidae DD -- j
Myotis mystacinus Kuhl Vespertilionidae DD -- |
Mpyotis sicarius Thomas Vespertilionidae VU (D2) J
Myotissiligorensis (Horsfield) Vespertilionidac DD -- |
Naemorhedus sumatraensis (Bechstein) Caprinae VU (D)
Nectogale elegans Milne- Edwards Soricidae vu D2)
Neofelis nebulosa (Griffitl) Felidae LRnt --
Neophocaena phocaenoides (G. Cuvier) Phocoenidae LRnt -~
Nesokia indica (Gray and Hardwicke) Muridae LRlc --
Niviventer brahma (Thomas) Muridae EN (B1, 2¢)
Niviventer eha (Wroughion) Murdae VU (B1,2¢;D2)
Niviventer fulvercens (Gray) Muridae LRlc --
Niviventer langbianis (Robinson and Kloss) Muridae DD --
Niviventer niviventer (Hodgson) Muridae DD -

Contd. . ..
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Niviventer tenaster (Thomas) Muridae DD -
Nyctalus leisleri (Kuhl) Vespertilionidae DD --
Nyctalus montanus (Barrett-Hamilton) Vespertilionidae DD -
Nyctalusnoctula (Schreber) Vespertilionidae DD --
Nycticebus coucang (Boddaert) Loridae LRnt --
Ochotona curzoniae (Hodgson) Ochotonidae EN (B1,2ab)
Ochotona forresti Thomas Oclhotonidae LRnt -
Ochotonaladacensis (Gunther) Ochotonidae DD -
Ochotona macrotis (Gunther) Ochotonidae DD --
Ochoftona nubrica Thomas Nk DD --
Ochotonaroylei (Ogilby) Ochotonidac LRnat --
Ochotona thibetana (Milne-Edwards) Ochotonidae LRnt -
Orcaella brevirostris (Gray) Delphinidae EN (B1,2¢)
Orcinus orca (Linnaeus) Delphinidae LRnt --
Otonycteris hemprichii Peters Vespertilionidae vu (D2)
Ovisammon (Linnaeus) Bovidae CR (C2a)
Ovisorientalis Gmelin Bovidae EN (B1,20)
Paguma larvata (Hamilton-Smith) Viverridae LRlc --
Panthera pardus (Linnacus) Felidae VU (C2a)
Pantheratigris (Linnaeus) Felidae EN (C2a)
Pantholops hodgsoni Bovidae CR (C2b)
Paradoxurus hermaphroditus (Pallas) Viverridae LRIc --
Paraechinus nicropus (Blyth) Erinaceidac LRlIc -
Pardofelis marmorata (Martin) Felidae LRat --
Peponocephala electra(Gray) Delpliinidae LRat --
Petaurista philippensis (Elliot) Sciuridae LRni -
Physeter catodon Linnaeus Phocoenidae LRnt -
Pipistrellus affinis (Dobson) Vespertilionidae DD -
Pipistrellus cadornae Thomas Vespertilionidae DD --
Pipistrellus ceylonicus (Kelaart) Vespertilionidae LRIc --
Pipistrellus coromandya Gray Vespertilionidae LRnut -
Pipistrellus dormeri (Dabson) Vespertilionidae LRnt -
Pipistrellus Jeuhlii (Kuhl) Vespertilionidae DD -
Pipistrellus paterculus Thomas Vespertilionidae LRnt
Pipistrellus pipistrellus (Schreber) Vespcrtilionidae vu (D2)
Pipistrellus savii (Bonaparte) Vespertilionidae DD --
Pipistrellus tenuis (Termminck) Vespertilionidae LRlc -
Platanistagangetica (Roxburgh) Platanistidae CR (Alacd; Cl, C2a)
Plecotus auritus Linnaeus Vespertilionidae bD -
Plecotus austriacus (1. Fisher) Vespertilionidae DD -
Prionailurus bengalensis (Kerr) Felidae LRnt -
Prionailurusrubiginosus rubiginosus
(Geofiroy Saint-Hilaire) Felidae LRnt -

Contd. . ..
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Prionailurus viverrinus (Bennett) ‘Felidae vu (B1, 2abe)
Prionodon pardicolor Rodgson Viverridae VU (B2, 2ac)
Procapra picticaudata picticaudata Bovidae CR o)
Pseudois nayaur (Hodgson) Bovidac LRlc -
Psuedorca crassidens (Owen) Delphinidae LRat =
Preropus giganteus giganteus Brunnich Pteropodidae LRnt -
Preropus melanotus Blyth Pteropodidac DD --
Pteropusvampyrus (Linnaeus) Pteropodidae DD --
Rattus nitidus (Hodgson) Muridae DD --
Rattus norvegicus (Berkenhout) Muridae LRlc -
Rattus rattus (Linnaens) Muridae LRic -
Rattus sikkimensis Hinton Muridae DD -
Ratlus tiomanicus (Miller) Muridae vu (D2)
Rattus turkestanicus (Satunin) Muridae DD -
Ratufabicolor gigantea (Sparrman) Sciuridac vu (Alc)
Ratufa macronra dandolena (Pennant) Sciuridae EN (B1,2c;C1)
Rhinoceros sondaicus Desmarcst Rhinocerotidae EX --
Rhinocerous unicornis Linpaeus Rhinocerotidae EN (B1,2d)
Rhinolophus affinisHorsfield Rhinolopidae LRnt --
Rhinolophus ferrumeuinum (Schreber) Rhinolopidae vu (B1,2¢;D2)
Rhinolophus hipposideros (Bechstein) Rhinolopidae VU D2)
Rhinolophus lepidus Blyth Rhinolopidae LRnt --
Rhinolophus pearsonii Horsfield Rhinolopidae LRnt -
Rhinolophus pusillus Temminck Rhinolopidae LRnt --
Rhinolophus rouxi Temminck Rhinofopidae LRnt --
Rhinolophus subbadius Blyth Rhinolopidae CR (B1,2¢)
Rhinolophus trifoliatus Temminck Rhinolopidae DD --
Rhinolophus yunanensis Dobson Rhinolopidae DD -
Rhuinolopus luctus Temminck Rhinolopidae DD -
Rhinopama hardwickii Gray Rlinopomatidae LRnt -
Rhinopomamicrophyllum Brunnich Rhinopomatidae LRnt -
Rhizomys pruinosus Muridae LRt -
Rousettus leschenaulti Desmarest) Pleropodidae LRlc -
Saccolaimus saccolainus (Temminck) Emballonuridae DD --
Scotvecus pallidus (Dobson) Vespertilionidae LRnt --
Scolomanes ornatus (Blyth) Vespertilionidae DD -
Scolophilus heathj (Horsfield) Vespertilionidae LRlc -
Scolophilus kuhlii Leach Vesper(ilionidae LRnt -
Semnopithecus entellus (Dufresne) Cercopithecidae LRlc -
Sicista concoloy (Buchner) Muridae DD -
Sorex candatus (Horsfield) | Soricidae Vu (B1,2¢)
Sorex minutus Linnacus Soricidae VU (D2)
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Soriculus leucops (Horsfield) Soricidae VU (B1,2¢; D2)
Soriculus macrurus Blanford Soricidae VU (B1,2¢;D2)
Soriculus nigrescens (Gray) Soricidae VU (B1,2¢)
Sousa chinensis (Osbeck) Delphinidae EN (Alacd, 2b)
Sphaerias blanfordi (Thomas) Pteropodidae DD -~
Stenella longirostris (Gray) Delphinidae LRnut -
Suncusetruscus (Savi) Soricidae LRlc -
Suncusmontanus (Kelaart) Soricidae VU (Bl,2b)
Suncusmurinus (Linnaeus) Soricidae LRlc -
Suncusstoliczkanus (Anderson) Soricidae LRIc -
Sus salvanius (Hodgson) Suidae CR (C2a)
Sus scrofa Linnaeus Suidae LRlc -
Tadarida aegyptiaca (Geoffroy) Molossidae LRnt -
Tadaridateniotis (Refinesque) Molossidae DD -
Talpa leucura (Blyth) Talpidae vuU (B1,2¢)
Talpamicrura (Hodgson) Talpidae LRic -
Tamiops macclellandi (Horsfield) Sciuridae LRnt --
Taphozous longimanus Hardwicke Emballonuridae LRlc - T
Taphozousmelanopogan Temminck Emballonuridae LRnt -~ ‘
Taphozous nudiventris Cretzschmar Emballonuridae LRnt -
Taphozous perforatus E. Geoffroy Emballonuridae LRnt -
Taphozous theobaldi Dobson Emballonuridae DD --
Tatera indica (Hardwicke) Muridae LRle -
Tetracerus quadricornis (Blainville) Bovidae LRnt -~
Trachypithecus geei Khajuria Cercopithecidae CR (C2a)
Trachypithecus phayrei (Blyth) Cercopithecidae EN (C1,22a)
Trachypithecus piletaus (Blyth) Cercopithecidae LRnt --
Tupaiabelangeri (Wagner) Tupatidae LRlc -
Tupaianicobarica (Zelebor) Tupaiidae EN (Bl,2¢c)
Tursiops truncatus (Montagu) Delphinidae LRnt -
Tylonycteri spachypus (Temminck) Vespertilionidae LRnl --
Unciauncia (Schreber) Felidae EN (C2a)
Ursus arctos Linnaeus Ursidae LRnt -
Ursus thibetanus (Baron) Ursidae LRlc -
Vandeleuria oleracea (Bennell) Muridae LRlc --
ViverrazibethalLinnaeus Viverridae VU (Alc)
Viverriculaindica (Desmarest) Viverridae LRnt --
Vulpes bengalensis (Shaw) Canidae LRnt --
Valpesvulpes montannaLinnaeus Canidae LRnat -
Vulpes vulpes pusilia (Linnaeus) Canidae LRnt --
Ziphius cavirostris G. Cuvier Ziphiidae LRnt -
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Appendix 7. Alphabetical list of fish assessed at the workshop

Species Family IUCN Criteria

Aborichthys elongatus Hora Balitoridae EN (B1, 20
Aborichthys garoensis Hora Balitoridae CR (BI, 2¢c)
Aborichthys kempi Chaudhuri Balitoridae VU (B1, 2¢)
Abovrichthys tikaderi Barman Balitoridae EN (B1, 23, 2b, 2¢)
Acanthocobitis zonalternans (Blyth) Homalopteridae DD -
Ailia colia (Hamilion-Buchanan) Schilbeidae VU (Ala, 1b, lg, 1d, 2b, 2¢, 2d)
Ailia punctata Day Schilbeidae VU (Ala, lc, 1d)
Amblyceps apangi Nath and Dey Amblycipitidae VU D2)
Amblyceps arunachalensis Nath and Dey Amblycipitidae VU D2)
Amblyceps mangols (Hamilton-Buchanan) Amblycipitidae LRat | -

| Amblypharyngodon chakaiensis (Babu Rao & Nair) | Cyprinidae CR | (Al,2¢)
Amblypharyngodon mola (Hamilton) Cyprinidae LRlc | --
Anabas cobojius (Hamilton-Buchanan) Anabantidae vu (Ala, lc, 1d)
Anabas testudineus (Bloch) Anabantidae VU (Ala, lc, 1d)
Anguilla bengalensis Gray Anguillidae EN (Ala, I¢, 14d; B1, 2¢)
Aplocheilus rubroshigma (Val.) Aplocheilidae DD --
Aplocheilus panchax (Hamilton) Aplocheilidae DD --
Aspidoparia jaya (Hamilton-Buchanan) Cyprinidac VU (Ala, lc, 1d)
Aspidoparia morar (Hamilton-Buchanan) Cyprinidae LRnt | --
Bagarius bagarius (Hamilton) Sisoridae vU (Ala, lc, 1d)
Balitora brucei (Gray) Balitoridae LRnt | -~
Barbus carletoni (Hamilton-Buchanan) Cyprinidac EN ®1, 2¢)
Barilius bakeri Day Cyprinidae VU (Ala, 1c, 1d)
Bavilius barila (Hamilton-Buchanan) Cyprinidae VU (B1, 2¢)
Barilius barna (Hamilton-Buchanan) Cyprinidae LRnt | --
Barilius bendelisis (Hamiltong-Buchanan) Cyprinidae LRnt | --
Barilius canarensis (Jerdon) Cyprinidac DD -
Barilius corbetti Tilak & Husain Cyprinidae CR (B1, 2¢)
Barilius dimorphicus Tilak & Husain Cyprinidae CR (BI, 2¢)
Barilius dogarsinghi Hera Cyprinidae EN (B1, 2a, 2b, 2d)
Barilius evezardi (Day) Cyprinidae LRnt | —
Barilius shacra (Hamilton-Buchanan) Cyprinidae LRnt | --
Barilius tileo (Hamilton-Buchanan) Cyprinidae LRnt | —-
Barilius vagra (Hamilton-Buchanan) Cyprinidac vu (Ala, lc)
Batasio travancoria Hora & Law Bagridae EN (Alb; Bl, 2b)
Bhavania australis (Jerdon) Balitoridae EN (B1, 2¢)
Botia almorhae Gray Cobitidae EN (B1, 2¢)
Botia berdmorei (Blyth) Cobitidae EN (Ala, le, 1d)
Botia birdi Chanduri Cobitidae LRnt | --
Botia geto (Hamillon-Buchanan) Cobitidae LRnt | ~
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Botia histrionica Blyth Cobitidae VU (Bl, 2¢)
Botia lohachata Chandhuri Cobitidae EN (Bl, 2¢)
Botia striata Rao Cobitidae EN (B1, 2¢0)
Brachydanio acuticophala (Hora) Cyprinidae VU (Alc; Bl, 2¢) |
Brachydanio rerio (Hamilton-Buchanan) Cyprinidae LRt |-
Catla catla (Hamilton-Buchanan) Cyprinidae VU (Ala, lc, 1d, 1e) |
Channa baculis (Hamilton-Buchanan) Channidae LRlc -
Channa marulius (Hamilton-Buchanan) Channidae LRnt |-
Channa micropeltes (Cuvier) Channidae CR (Ala, 1b, Ic, 1d; Bl, 2¢)
Channa orientalisBloch & Schneider Channidae VU (Ala, 1c, 1d)
Channa punctatus (Bloch) Channidae LRnt |--
Channa striatus (Bloch) Channidae LRlc -
Chaudhurai indica (Talwar, Yazdani & Kundu) Chaudhuriidac vU (Bl, 2¢, 2d; D2)
Chaudhuria khajuriai (Yazdani) Chaudhyriidae EN (B1, 2b, 2¢)
Chela dadyburjori (Menon) Cyprinidae bD --
Chela laubuca (Hamilton-Buchanan) Cyprinidae LRic |-
Chelonodon fluviatilis (Hamilton-Buchanan) Tetradontidae LRnt |- \
Cirrhinus cirrhosus (Bloch) Cyprinidae VU (B1, 20) j
Cirrhinus fulungee (Sykes) Cyprinidae LRnt |-- J
Cirrhinus macrops Steindachner Cyprinidae DD -~
Cirrhinus mrigala Hamilton-Buchanan Cyprinidae LRnt |--
Cirrhinus reba (Hamilton-Buchanan) Cyprinidae A8 (Al, 10, Ic, 14, 2c, 2d)
Clarias batrachus (Linnacus) Claridae \0) (Ala, 1c, 1d) \
Clarias dayi Hora Claridae EN (B1, 2¢) \
Clarias dussumieri (Valenciennes) Claridae VU (Ala, 1b, 1c, 1d) }
Clupisoma bastari Datta & Karmakar Schilbeidae EN B1, 20) }
Clupisoma garua (Hamilton) Schilbeidae VU (Ala, 1c, 1d, 2¢, 2d)
Colisa fasciatus (Bloch & Schneider) Anabantidae LRnt |--
Crossocheilus burmanicus Hora Cyprinidae VU (BI, 2¢)
Crossocheilus latius latius (Hamilton & Buchanan) | Cyprinidae DD - ‘
Crossocheilus periyarensis Menon & Jacob Cyprinidae VU ®2) \
Danio aequipinnatus (McClelland) Cyprinidae LRnt |- |
Danio devario (Hamilton) Cyprinidae LRnt |-
Danio naganensis Chaudhuri Cyprinidac vU (Ala, 1c)
Dayella malabarica (Day) Clupeidae CR (Ala, 1c, 1d, 2c¢, 2d)
Erethistoides montana pipri Hora Sisoridae CR (Bl, 2a, 2b, 2¢, 2d)
Esomus danricus (Hamilton) Cyprinidae LRlc -
Etroplus canarensis Day Cichilidae DD --
Euchiloglanis hodgarti Hora Sisoridae VU (Alc) |
Euchiloglanis kamengensis (Hora) Sisoridae EN (B1, 2¢, 2d)
Eutropiichthys murius (Hamilton) Schilbeidae LRat |-
Eutropiichthys vacha (Hamilton) Schilbeidae EN (Ala, 1b, lc, 1d, 2b, 2¢,2d)
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Gagata sexualis Tilak Sisoridae LRnt |--
Garra gotyla gotyla (Gray) Cyprinidae VU (Ala, lc)
Garra gotyla stenorhynchus Jerdon Cyprinidae EN (BI, 2¢)
Garra hughi Silas Cyprinidae EN  |(Ala, Ic)
Garra kempiHora Cyprinidae VU |(Ala, Ic; Bl, 2¢) |
Garra lissorhynchus (McClelland) Cyprinidae vu (Ala, I¢) {
Garra litanensis Vishwanath Cyprinidae CR (Bl, 2¢)
Garra manipurensis Vishwanath & Sarojnalini Cyprinidae CR (B1, 2c)
Garra menoni Devi & Indra Cyprinidae VU (D2)
Garra naganensis Hora Cyprinidae vu (81, 2¢)
Garra rupecula (McClelland) Cyprinidae VU (Ala; B1, 2b)
Garra surendranathanii (Shaji, Arun & Easa) Cyprinidae EN (Bl, 2¢)
Glossgobius giuris (Hamilton) Gobiidae LRnt |--
Glyphis gangeticus (Muller & Henle) Carcharhinidae VU (D2)
Glyptosternum reticulatum McClelland Sisoridac EN (B1, 2¢)
Glyptothorax alaknandi Tilak Sisoridae CR (Bl, 2¢)
Glyptothorax anamalaiensis Silas Sisoridae CR (B1, 2¢)
Glyptothorax bervipinnis Hora Sisoridae VU [(Ala, Ic, 14, 2¢, 2d; B, 2¢)|
Glyptothorax cavia Hamilton Sisoridae EN (Ala, Ic, 1d)
Glyptothorax dakpathari Tilak & Husain Sisoridae CR (B1, 2¢)
Glyptothorax davissinghi Manimekalan & Das Sisoridae CR |(®Bl,20) |
Glyptothorax garhwali Tilak Sisoridae CR |(Bl,20) j
Glyptothorax housei Herra Sisoridae DD |[--
Glyptothorax indicus Talwar Sisoridae VU (Ala, 1c, 1d)
Glyptothorax kashmirensis (Hora) Sisoridae EN (B1, 2¢)
Glyptothorax lonah (Sykes) Sisoridae LRnt |--
Glyptothorax madraspatanum (Day) Sisoridae VU (D2)
Glyptothorax nelsoni Ganguly, Dutta & Sen Sisoridae EN (B1, 2¢)
Glyptothorax pectinopterus (McClelland) Sisoridae LRnt |--
Glyptothorax saisii (Jenkins) Sisoridae EN |(Bl,2¢)
Glyptothorax stoliczkae (Steindachner) Sisoridae CR (Bl1, 2¢)
Glyptothorax striatus (McClelland; Hora) Sisoridae VU (Bl, 2¢; D2)
Glyptothorax telchitta (Hamilton) Sisoridae LRnt |[--
Gontalosa manmina Hamilton Clupeidae vu (Ala, Ic, 1d)
Gudusia chapra (Hamilton) Clupeidae ILRlc |--
Gymmnocypris biswasi Talwar Cyprinidae EBX -
Hara horai Mishra Sisoridae EN (Ala, ¢, 1d; Bl, 2¢)
Heteropneustes fossilis (Bloch) Heteropneustidae vu (Ala, Ic, 1d)
Hilsa ilisha (Hamilton) Clupeidae VU |(Ala, I, 1d)
Homaloptera montana Herre Baletoridae CR B1, 2¢)
Homaloptera pillaii Rema Devi & Indira Balctoridae YU D2)
Horabagrus brachysoma (Gunther) Bagridae EN (Ala, lc, 1d)
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Horabagrus nigricollaris (Pethiyagoda & Kottelat) Bagridae CR (B1, 2¢)
Horadandia atukorali brittani Menon Cyprinidae EN (B1, 2¢)
Horaglanis krishnai Menon Claridae CR (D2; BI, 23, 2¢c)
Hyporhamphus xanthopterus (Valenciennes) Herniramphidae CR (Ala, 1b, 1¢, 1d; BI, 2c)

\ Hypselobarbus curmuca (Day) Cyprinidae EN (Ald, 1c, 14, le)
Hypselobarbus dubius (Day) Cyprinidae EN (B1, 2¢, 2d)

‘ Hypselobarbus jerdoni (Day) Cyprinidae EN (B1, 2¢) ‘
Hypselobarbus lolus (Sykes) Cyprinidae EN (Ala; Bl, 2¢)
Hypselobarbus lithopides (Day) Cyprinidae EN (Ala, 1¢, 1d; B1, 2¢)
Hypselobarbus micropogon periyarensis Raj Cyprinidae EN (B1, 2a, 2b, 2¢)
Hypselobarbus thomassi (Day) Cyprinidae EN (B1, 2¢) J
Hypselobarbus kurali Menon & Rema Devi Cyprinidae EN (B1, 2¢) T
Johnius gangaticys Talwar Sciaenidae EN (Bl, 2¢)

Kryptopterus indicus Datta, Barman & Jayaram Siluridae CR (Bl, 2¢) |
Labeo ariza (Hamilton) Cyprinidae CR (B1, 2c) |
Labeo angra (Hamilton) Cyprinidae LRnt | --
Labeo bata (Hamilton) Cyprinidae LRnt - |
Labeo boga (Hamilton) Cyprinidae LRat | - L
Labeo calbasu (Hamilton) Cyprinidae LRnt | --
Labeo dero (Hamilton) Cyprinidae \20) (Ala, 1c, 1d)
Labeo dussumieri (Valenciennes) Cyprinidae EN (Ala, lc, 14, le, 2¢, 2d,2¢e)
Labeo dyocheilus (McClelland) Cyprinidae \0) (Ala, g, 1d)
Labeo fimbriatus (Bloch) Cyprinidae LRnt | --
Labeo gonius (Hamilton) Cyprinidae LRat | --
Labeo kontius (Jerdon) Cyprinidae EN (Bl1, 2¢)
Labeo pangusia (Hamilton) Cyprinidae LRnt | -
Labeo rajasthanicus (Datta & Majumdar) Cyprinidae CR 31, 20)
Labeo rohita (Hamilton) Cyprinidae LRnt | -
Laguvia kapuri (Tilak & Hussain) Sisoridae CR (B1, 2a, 2c¢, 2d)
Laguvia ribeiroi Hora Sisoridae LRnt | --
" Laguvia shawi Hora Sisoridae EN (®B1, 2¢)
Lepidocephalus annandalei (Chaudhuri) Cobitidae LRnt -

| Lepidocephalus berdmorei (Blyth) Cobitidae EN (Alc; Bl, 2¢)
Lepidocephalus caudofurcatus Tilak & Hussain Cobitidae vuU B1, 20
Lepidocephalus goalparensis (Pillai & Yazdani) Cobitidae CR (Bl, 2¢)

Lepidocephalus irrorata (Hora) Cobitidae \40) (B1, 2¢)
Lepidopygopsis typus Raj Schizothoracinae CR (B1, 2c)

Macrognathus aral (Bloch & Schneider) Mastacembelidae LRnt | --

Macrognathus guentheri (Day) Mastacembelidae vu (Ala, lc, 2c, 2d; B1, 2¢)
Macrognathus pancalus (Hamilton-Buchanan) Mastacembelidae LRnt | -

Mesonoemacheilus reticulofasciatus

Singh, Sen & Banarescu Homalopteridae EN (B1, 2¢)
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_ Species Family IUCN Criterta

| Mesonoemacheilus sijuensis (Menon) Homalopteridae vu D2)

| Monopterus cuchia (Hamilton-Buchanan) Symbranchidae LRnt --

' Monopterus eapeni Talwar Symbranchidae CR (Bl, 2¢)
Monopterus fossorius (Nair) Syrubranchidae EN (B1, 2¢)
Moringua hodgarti Chaudhuni Moringuidae CR (B1, 2b, 2c, 2d, 2¢)
Mystus bleekeri (Day) Bagridae vu (Ala, lc, 1d)
Mystus cavasius (Hamilton-Buchanan) Bagridae LRnt --

Mystus malabaricus (Jerdon) Bagridae EN (Ala, 2b, 2¢, 2d)
Mystus microphthalmus (Day) Bagridae EN (B1, 2¢; Ala, 1o)
Mystus montanus (Jerdon) Bagridae VU (Ala, 1Y, l¢, 1d, 2¢, 2d)
Mystus punctatus (Jerdon) Bagridae EN Bl, 2¢)
Mystus vittatus (Bloch) Bagridae vu (Ala, lc, 1d)
Nandus nandus (Hamilton-Buchanan) Nandidae LRnt - --

Nangra nangra (Hamilton-Buchanan) Sisoridae VU (Ala, 1c, 1d)
Nangra viridescens (Hamilton-Buchanan) Sisoridae LRnt -
Nemacheilus botia (Hamilton-Buchanan) Balitoridae LRnt -
Nemacheilus carlefonii Fowler Balitoridae EN (Bl, 2¢)
Nemacheilus chindwinicus Tilak & Hussain Balitoridae EN B1, 2¢)
Nemacheilus corica (Hamilton-Buchanan) Balitoridae LRnt --
Nemacheilus doonensis (Tilak & Hussain) Balitoridae EN B, 2¢)
Nemacheilus guentheri Day Balitoridae LRlc -
Nemacheilus himachalensis (Menon) Balitoridae EN (Bl1, 2¢)
Nemacheilus horai Menon Balitoridae VU (Bl, 2¢)
Nemacheilus kangrae (Menon) Balitoridae EN (B1, 2¢)
Nemacheilus keralensis Rita, Banarescu & Nalbant | Balitoridae EN (BI, 2c, 2d)
Nemacheilus labeosus (Kottelat) Balitoridae VU (Bl, 20)
Nemacheilus monilis Hora Balitoridae EN (B1, 2¢)
Nemacheilus montanus (McClelland) Balitoridae EN (B1, 2¢)
Nenmacheilus multifasciatus Day Balitoridae EN (Bl, 2¢)
Nemacheilus nilgiriensis (Menop) Balitoridae EN (Bl, 2¢)
Nemacheilus petrubanarescui (Menon) Balitoridae DD --
Nemacheilus pulchellus Day Balitoridae DD -
Nemacheilus rupecola McClelland) Balitoridac LRnt -
Nemacheilus scarurigina(McClelland) Balitoridae VU (Ala, Ic, 1d)
Nemacheilus semiarmatus Day Balitoridae vuU (D2)
Nemacheilus striatus Day Balitoridae DD --
Nemacheilus triangularis Day Balitoridae LRic --
Neoeucirrhichthys maydelli Banarescu & Nalbant Cobitidae VU (Bl, 2¢)
Neolissochecilus spinulosus (McClelland) Cyprinidae EN (B1, 2¢)
Neolissochilus wynaadensis (Day) Cyprinidae CR (B1, 2¢)

| Neotropius khavalchor Kulkarni Schilbeidae DD -

Notopterus chilata (Hamilton) Notopteridac EN (Ala, 1Y, 1¢, 1d, 2¢, 2d)
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Notopterus notopterus (Pallas) Notopteridae LRnt | --
Ompok bimaculatus (Bloch) Siluridae EN (Ala, lc, 14, 2¢, 2d)
Ompok malabaricus (Valenciennes) Siluridae CR (B1, 2¢)
Ompok pabda (Hamilfon) Siluridae EN (Ala, Ic, 1d, 2¢, 2d
Ophiocephalus channa gachua Bloch & Schneider Channidae vu B1, 2¢)
Osteobrama belangeri (Valenciennes) Cyprinidac EW -
Osteobrama brevipectoralis (Tilak & Hussain) Cyprinidae EN (Bl, 2c)
Osteobrama cotio cotio (Hamilton-Buchanan) Cyprinidae LRnt | --
Osteobrama cotio cumna Day Cyprinidae VU (Ala, l¢, 2¢)
Osteochilu brevidorsalis (Day) Cyprinidae EN (B1, 2¢)
Osteochilichthys longidorsalisPethiyagoda & Kottelat| Cyprinidae CR (B, 2¢)
Osteochilus godavariensis (Babu Rao) Cyprinidae DD -
Osteobrama bakeri (Day) Cyprinidae EN (Bl, 2¢c)
Pangasius pangasius (Hamilton) Pangasiidae CR (Ala, 1b, Ic, 1d)
Pangio pangia (Hamilton-Buchanan) Cobitidae vu (BI, 2¢)
Parambassis dayi (Bleeker) Chandidae EN (BI, 2¢)
Parambassis thomassi (Day) Chandidae vu (Ala, 1Y, 1¢, 14, 2¢, 2d)
Parluciosoma daniconius (Hamilton) Cyprinidae LRnt | —
Periophthalmus weberi Eggert Gobiidae CR (Bl, 2¢)
Pinniwallago kanpurensis Gupta, Jayarar and Hajela | Siluridae CR (B1, 2¢)
Pristolepis marginata Jerdon Nandidae vu (Ala, 1b, 1c, 14, le, 2¢, 2d)
Proeutropiichthys taakree (Sykest) Schilbeidae CR (Ala, 1d, 24d) ‘
Proeutropiichthys taakree taakree (Sykes) Schilbeidae VU (D2)
Pseudecheneis sulcatus (McClelland) Sisoridae vu (B1, 2¢)
Pseudeutropius atherinoides (Bloch) Schilbeidae EN (Ala, 1c, 1d)
Pseudentropius mitchelli Gunther Schilbeidae DD --
Psilorhynchus homalophera Hora & Mukherji Psilorhynchidae. vu (Ala, lc, 20)
Psilorhynchus micropthalmus Vishwanath & Manoj Psilorhynchidae CR (B1, 2¢)
Psilorhynchus sucatio nudithoracicus Tilak & Husain | Psilorhynchidae EN (Ala; B1, 2¢)
Puntius arulius (Jerdon) Cyprinidae EN (Ala, 1c¢, 1d, 2¢, 2d; B1, 2¢)
Puntius arulius tambraparniei (Silas) Cyprinidae CR (B1, 2¢)
Puntius bovanicus (Day) Cyprinidae CR (B1, 2¢)
Puntius carnaticus (Jerdon) Cyprinidae LRnt | -
Puntius cauveriensis(Hora) Cyprinidac DD —
Puntius chilinoides (McClelland) Cyprinidae EN (Ala, Ic, 1d)
Puntius chola (Hamilton-Buchanan) Cyprinidae VU (Ala, lc, 1d)
Puntius chrysopterus (McClelland) Cyprinidae LRlc | --
Puntius clavatus (McClelland) Cyprinidae EN (B1, 2¢) .
Puntius clavatus clavatus (McClelland) Cyprinidae EN (Ala, Ic; Bl, 2¢) \
Puntius conchonius (Hamilton-Buchanan) Cyprinidae VU (Bl, 2¢)
Puntius deccanensis Yazdani & Babu Rao Cyprinidae CR (B1, 2¢) |
Puntius denisonii (Day) Cyprinidae EN (B1, 2c) |
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" Puntius dorsalis (Jerdon) Cyprinidae EN (B1, 2¢)
Puntius fasciatus (Jerdon) erprinidae EN (Bl, 2¢)
Puntius guganio (Hamilton-Buchanan) Cyprinidae LRnt -
Puntius hexastichus (McClelland) Cyprindae vU (Bl, 2¢)
Puntius jayaremi Vishwanath & Tombi Cyprinidae EN (Ala, Ic; Bl, 2¢)
Puntius melanampyx Day Cyprinidae LRle -
Puntius melanostigma (Day) Cyprinidae EN (B1, 20)
Puntius mudwmalaiensis Menon Cyprinidae CR (Bl, 2b, 2¢; D2)
Puntius narayani (Hora) Cyprinidae CR (Bl, 2¢)
Puntius ophicephalus Raj Cyprinidae EN (B1, 2¢, 2d)
Puntius parrah (Day) Cyprinidae EN (B1, 2¢)
Puntius phutunio (Hamilton-Buchanan) Cyprinidae LRlc --
Puntius sarana sarana (Hamilton-Buchanan) Cyprinidae VU {Ala, lc, 1d)
| Puntius shalynius Yazdani & Talukdar Cyprinidae VU (B, 2¢)
| Puntius sophore (Hamilton-Buchanan) Cyprinidae LRnt -
Puntius terio (Hamilton-Buchanan) Cyprinidae LRat --
Puntius ticto (Hamilton-Buchanan) Cyprinidae LRnt -
Puntius ficto punctatus (Day) Cyprinidae CR (B1, 2¢)
Puntius vittatus (Day) Cyprinidae VU (Ala, l¢c, 1d)
Raiamas bola (Hamilton-Buchanan) Cyprinidae VU (Ala, lc)
Raiagmas guttatus (Day) Cyprinidae EN @31, 2¢)
Rhinomugil corsula (Hamilton-Buchanan) Mugilidae VU (Ala, lc, 1d)
Rita chrysea (Day) Bagridae EN (B1, 2¢)
Rita kuturnee (Sykes) Bagridae LRat -
Rita pavimentatus (Valencienns) Bagridae EN (Bl, 2¢)
Rita rita (Hamilton-Buchanan) Bagridae LRnt -
Rohtee ogilbii Sykes Cyprinidae LRn{ -
Salimostoma bacaila (Hamilton-Buchanan) Cyprinidae LRIc -
Salmostoma clupeoides (Bloch) Cyprinidae LRIc -
Salmostoma novacula (Valenciennes) Cyprinidae LRnt -
Salmostoma orissaensis Banarescur Cyprinidae EN (B, 2¢)
Schistura arunachalensis (Menon) Homalopteridac EN (Bl, 2¢)
| Schistura devdeyi (Hora) Homalopteridac EN (B1, 2¢)
Schistura elongatus (Sen & Nalbant) Homalopteridae EN (Bl, 2¢)
Schistura kangjupkhulensis (Hora) Homalopteridae VU (Alc; BI, 2¢)
Schistura manipurensis (Chaudhuri) Homalopleridae VU (Ala, 1c)
Schistura multifasciatus (Day) Homalopteridac vu - (D2)
Schistura nagaensis (Menaon) Homalopteridae EN (B1, 2a, 2¢)
Schistura pavonaceus (McClelland) Homalopteridae EN (B1, 2¢)
Schistura peguensis (Hora) Homalopteridae EN (Bl, 223, 2b)
Schistura prashar! (Hora) Homalopteridae VU (Ala, Ic, 1d)
Schistura sikmaiensis Hora Homalopteridae EN (B1, 2¢)
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| Schistura singhi (Menon) Homalopteridae CR (B1, 2a, 2¢) ‘
Schistura vinciguerrae (Hora) Homalopteridae EN (B, 2¢) }
Schizothorax nasus (Heckell) Cyprinidae LRnt -- \
Schizothoraichthys hugelii (Heckel) Cyprinidae LRnt -- J
Schizothorax curvifrons Heckel Cyprinidac vu (Bl, 2¢) ‘
Schizothorax esocinus (Heckel) Cyprinidae LRnt - ‘
Schizothorax kumanosis (Menon) Cyprinidae LRnt - |
Schizothorax labiatus (McClelland) Cyprinidae EN (Bl, 2¢) -
Schizothorax niger (Heckel) Cyprinidae vU ®B1, 2¢)
Schizothorax progastus (McClelland) Cyprinidae LRnt -
Schizothorax richardsonii (Gray) Cyprinidae VU (Alc, 2¢, 2d)
Schizothorax sinuatus Heckel Cyprinidae LRnt -~
Semiplotus modestus Day Cyprinidae EN (B, 2b, 2¢, 2d)
Semiplotus semiplotus (McClelland) Cyprinidae vu (Alc; B, 2a, 2b)
Sicamugil cascasia (Hamilton-Buchanan) Mugilidae Vu (Ala, lc, 1d)
Silonia childreni (Sykes) Silinidae EN ®Bl1, 2¢)
Silonia silondia (Hamilton-Buchanan) Silinidae LRnt -
Silurus afghana Gunther Siluridae EN ®B1, 2¢)
. Silurus wynaadensis Day Siluridae CR B1, 2¢)
| Sisor rhabdophorus Hamilton-Buchanan Sisoridae EN (Bl, 2¢)
Somileptes gongota Hamilton-Buchanan Cobitidae LRnt -- :
Stenogobius malabaricus (Day) Gobiidae CR (B], 2¢) J
Tetraodon cuicutia Hamilton-Buchanan Tetrodontidae LRnt -
Tetraodon travancoricus Hora and Nair Tetrodontidae EN (Bl, 2a, 2b)
Tor khudree (Sykes) Cyprinidae vu (Ala, 1b, 1c, 1d)
Tor lkhudree malabaricus (Jerdon) Cyprinidae CR (Ala, 1c;Bl, 20)
Tor kullkearni Menon Cyprinidae DD -
Tor mosal (Hamilton-Buchanan) Cyprinidae EN (Ala, Ic, 1d; B1, 2¢)
Tor mussullah (Sykes) Cyprinidae CR (Ala, ¢, 1d) \
Tor progeneius (McClelland) Cyprinidae DD -
Tor putitora (Hamilton-Buchanan) Cyprinidae EN (Ala, Ic, 1d)
Tor tor (Hamilton-Buchanan) Cyprinidae EN (Ala, 1¢, 1d)
Travancoria elongata Pethiyagoda and Kotlelat Balitoridae CR Bl1, 2¢)
Travancoria jonesi Hora Balitoridae EN @31, 2¢)
Wallago attu (Schoeider) Siluridae LRnt -
Xenentodon cancila (Hamilton-Buchanan) Belonidae LRnt -




What to Conserve? An Objective and
Participatory Method
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Introduction

This is an era of unprecedented decline in natural habitats
and thereby of erosion of biological diversity. Since 1600,
113 species of birds and 83 species of mamrmals are known
10 have completely disappeared (Dobson, 1996). It is feared
that at least 10 % of the remaining species will become
extinctover the next few decades (TUCN, 1994). We have to
take quick decisions regarding the conservation of wild
species that are really threatened. The prioritization of
species for conservation is the first task towards thisend.

At present, the species prioritization exercises in India
are being conducted based on the [UCN criteria by various
agencies like the Botanical Survey of India (BSI) and the
Zoological Survey of India (ZST). They have come up with
various Red Data lists for planis and animals, Recently, the
Conservation Assessment and Management Plan (CAMP)
workshops of the Biodiversity Conservation Prioritization
Project also attempted a species prioritization in many taxa,
using the revised TUCN criteria.

JUCN has established conservation categories as
extinct, critically endangered, endangered, vulnerable, low
risk and insufficiently known. Of these, critically
endangered, endangered and vulnerable are considered to
be threatened with extinction. These categories and the Red
Data Books, which are based on this categorization, are a
very good first step in the conservation effort. However, it’s
inadequacies and difficulties are also well known. As per
the TUCN criteria, to make an assessment each species must
be studied to delermine its population size and the trend of
itschange in numbers. Moreover it has tobe studied overits
whole range. To make any reasonable assessment, using
this method, on abundance and the trend of population
change of all species, that too in a tropical megabiodiversity
country like India, may require hundreds of years,

Categorizing the species withoul proper rigorous
studies may create greater problems, especially because it
may place the organisms in unrealistic categories. Such a
prioritization may also be biased against species with poor
and inadequate information. It has become a practice to do
conservation prioritization with subjective knowledge of

sorne experts in the fields or the abundance of the plants or
animals in the herbarium and other collections of BSI and
ZSI. There are considerable disagreements among the
experts aboul population estimates, trends and the status
assigned to many species. As the herbarium and other
collections do not really reflect the actual abundance of the
species in the field, species prioritization based on them
becomes unreliable. In the other case, collecting
information from experts in a consultation meeting always
endsup in the conclusions biased towards the opinion of the
most dominant and talkative person/persons of the group.
The information collected through such meetings remains
subjective and cannot be subjected to quantification and
validation without the input of the particnlar expert.
Therefore, a great deal of ambiguity remains. Despite this
ambiguity among experts and inadequacy of information in
herbarium and other collections, nobody has tried to
develop any quantifiable and repeatable method, which can
objectively get validated. Another problem is, these
categories are considered not suitable for all the taxonomi-
cally and biplogically poorly known groups of organisms,
like tropical insect communities.

The Process of Species Prioritization

To prioritize species for conservation, we need good
information related to its potential for survival or possible
extinction. The information is available in many places; in

published scientific and popular literature and also in the
minds of field taxonomists. A great amount of information

is also available in scientific journals, natural history write-
ups, in newspapers and magazines, and in books, but it
remains scattered. If we have to use this information, the
first task is to organize this information inlo a database.
Once it is organized, we can put it in the public domain
throughthe internet, so that all those who are interested can
verify it and help to update it. The next task would be to
digest and analyse the information in the database, in a
well-defined and objective way, so as to make decisions on
the relative priority of species. Such a method would make
the process of species prionitization more transparent and
participatory.



Database Organization

We attempted to organize a preliminary database for all
known mammals and birds of India from available
literature. This was then utilized for the species
prioritization process. It must, however, be remembered
that the information so far collected is not perfect. A lot of
scope still remains for the improvement of the database.
Improvement of database by adding new conservation
criteria and by updating already existing information can
facilitate the process leading to a more robust and correct
prioritization of species.

To make a reliable judgement about the conservation
value of any species, we need to know:

1. Thegeographical range ofits occurrence.
The density of its populations in different regions
where itis present.

3. Therangeofhabitatsit occupies.

4. Anyformofthreat it faces (say by the destruction of its
preferred habitat or by economic exploitation)

5. Itsevolutionary and {axonomic importance in terms of
its uniqueness inthe evolutionary lineage.

Of these five types of information, the second one,
region wise density of populations, is very difficult,
expensive and time-consuming to collect. Therefore, it is
not practicable tocollect this in the near future. On the other
hand, partial information only confuses the general picture,
asitcreates abiasfor or against a well-studied species.

Neveriheless, for the purpose of this exercise, data
regarding birds and mammals found in India was collected
and computerised. The data collected included, for each
species:

1. Its geographic distribution over the entire world
(divided into six biogeographic zones).

2. Its geographic distribution over the oriental region
(divided into six subregions).

3. Its geographical distribution over the Indian
subregion (divided into ten provinces, as per Rodgers

and Panwar 1988).

4. Thekinds of habitats the species is generally observed
in.

5. The number of species described in its family and
genus.

A list of the literature surveyed for the purpose is at
appendix I11.

Assigning Conservation Value

It is possible to assign any particular species a conservation
value on the basis of its attributes such as rarity, on the
extent of threat of extinction, and on its utility. However, for
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the purpose of this study, the utility and economic
exploitation of the birds and mammals have not been taken
into consideration. The basic methodology for the
calculation of conservation value was developed by Daniels
et_al in 1991 for the birds of the Western Ghats. We have
used the same approach and method, with some significant
modifications. Each species isassigned a quantitative value
ranging between 0 and 1 with respect to 6 atiributes. Three
of these values are related to the geographical range; G1
over the entire world; G2 over the oriental region; and G3
over the Indian subregion. The conservation value for a
taxonby geographicrange (G) isgiven as:

G=(N-a)/(N-1)

where MV is Lthe number of subdivisions at a given level and a
is the number of subdivisions from which the taxon is
known. This ensures that the more restricted the range of
any of these scales, the greater would be its conservation
value. The conservation value of cach taxon by habitat
preference iscomputed as

H= (N-a)/(N-1)

Where N is the total number of habitats and a is the number
of habitats favored by a given species. This ensures that the
more limited the habitat range of a species the greater its
value.

The threat to the habitat of a species is calculated by
averaging the threat rank value () of all the habitat it
prefers and normalising it by dividing it by the maximum
rank assignedto the habitats (rmax).

HT= ( E riYla
r max
where ri is the threat rank of the ith habitat, a is the number
of habitats the species prefers. The threat rank value
assigned to the habitat is on the basis of some crude
assessment of the reduction in the area under different
habitat typesand ‘r 'increases as the threat increases.

The threat rank assigned to the Indian habitats are at
present subjective impressions of the author. The montane
wet evergreen forests are given the highest value of 7, while
manmade orchards and urban and rural human habitations
are given the least value of 1. Indian desert ecosystem has
been assigned 2; secondary scmb lands 3, forestry
plantations 4, montane grasslands 5 and threatened wet
lands 5. Admittedly this is a crude estimation and as and
when more reliable information is available, that can be
used.

The conservation value of a species reflecting
taxonomic distinctiveness was calculated as

T=1/(axb)

Where ais the number of species known from the family
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to which the species belongs and 4 is the number of species
inthe genera,

Composite Conservation Value

Thus, the conservation importance of a species is sought to
be determined in terms of the narrowness of its geo-
graphical range, the narrowness of its habitat preference
and the number of related taxa. The Composite
Conservation Value (CCV) is then computed as the sum of
four conservation values, namely the mean of the three
geographical distribution values and the three values
related to habitat preference, habitat threat and and
taxonomic uniqueness. Species can be prioritized for
conservation on the basis of decreasing order of the CCV.
The species can be sorted and separated on the basis of its
geographical occurrence or habitat preferences and ranked
to prioritise most valuable species for a specific region and
specific habitat. Habitat patches or specific localities can be
prioritized for conservation on the basis of the overall
ranking of the conservation importance of all the species
{mean CCV) present in that area.

At present, environment impact assessments are being
conducted for developmental projects without any objective
criteria. Computed CCVs of different groups of organisms
canwork as anindex of the overall ecological importance of
any area. Ifthis value and data are made available in public,
anybody who is interested can evaluate the relative
ecological imporiance of any area by using simple arith-
metic. People will show a more positive attitude to such a
scientifically robust and transparent exercise.

Conscryation Prioritisation of Birds and Mammals

By this preliminary exercise we would like to suggest an
objective method for future species prioritization exercise.
1227 species of birds and 393 species of wild mammals
have been evaluated and ranked. The forest birds such as
Frogmouth, which are evolutionarily unique and very rare
in the field, do come up with well-known waterbirds such as
Ibisbill and Masked Finfoot. Many birds and mammals,
which are rare but not prominent either because of their
secretive mode of life or because of their small size (eg.
Dayi’s shrew and Salimali’s Fruitbat) do come up in the
ranks ofthe threatened ones.

The Bangalore CAMP workshop for prioritization of
mammals also brings out similar results. Many lesser
mammals otherwise not considered as endangered (Mollur
et.al, 1999) do come up in conservation importance both in
our results aswell agin the CAMP results. In mammals, one
of the most endangered animals, Dugong, acquires rank
one. Animals like Slender Loris and Brown mongoosc

comeup with the other well-known endangered animals. In
the mammalian orders, Cetacea (Whales and allies),
Carnivora (cat family and allies) and Primates show a
significantly higher conservation value than the rest.

The result obtained in this computation of CCV of all
these species only shows the rank according to these four
criteria under consideration. We would like to highlight
one of the prominent weaknesses of this method, which is
evident by the low ranking of some of the charismatic
animals like Leopard (rank 298) and Musk deer (rank 128).
Many significant criteria like economic exploitation are
not considered in this preliminary exercise because of the
non-availability of comparable good information. This
may be the reason for low ranking of species like leopard
and Musk deer. As most of these species are well studied, a
significant amount of information other than the few
criteria, which are used here, is available for them:.
Therefore for praclical purposes we need to make subjective
corrections in the prioritized list, regarding these kinds of
species.

We would like to suggest a practical method to deal with
this problem. After the preparation of CCV and ranking of
all species, the whole list should be put to review by an
expert group. The first 20 percent of the total species can be
arbitrarily designated as the high priority species. On the
basis of actual data available on the anthropogenic
pressures affecting the species, the correction to the list
should be made with the help of experts. Some of the species
endangered by anthropogenic pressures, which are not
considered here, may not be among these 20 percent of the
species. In such cases, giving duc consideration to other
aspects for conservation, we should include those speciesin
the list separately, on the basis of validated information.
Appendix 1 and 11 give the high priority list of birds and
mammals for conservation prepared in this way. The 13
species of birds which are prioritized by Red data list of ZSI
(Z81,1994) and 26 species of mammals which are
prioritized by the CAMP workshop in Bangalore (Mollur
et.al,1998) have not come in the 20% of the total birds and
mammals prioritized in this preliminary exercise.

This could be because of any of the following rcasons.

1, These species might be considered endangered
becanse of some anthropogenic threat, which is not
considered inthe CCV analysis.

2. Inadequacy of the preliminary data synthesized by us
(experts must be having better information about
some specific species).

3. Special bias of the experts towards their study

organisms also could have given atleast some of them
aspecial status.

The mean CCV of the all mammal spécies prioritized
under six different criteria by CAMP workshop is given in



Table 1. The first three categories show clearly a higher
mean value than the rest. Table 2 gives the results of the ‘t’
test for statistical significance of the differences of means
between the six categories. The first three categories are
seperately shown and have statistically significant
differences with the low risk categories. But differences are
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not so significant within the threatened group, i.e., the first
three categories of Table 1. This suggests that it is possible
fo classify these categories into two groups, the threatened
and the low risk. This evaluation process does not see any
particularreason to divide the threatened group furtherinto
different categories.

Table1
Mean and Standard deviation of CCV for the mammalian spceies prioritized nnder different 'UCN Workshop
Redlist criteria (by CAIMP workshop Banggalore)

Category No. Category Mean Std. Deviation
1. Critically Endangered 2.468728 0.325486
2, Endangered 2.538763 0.302236
3. Vulnerable 2425151 0.272659
4. Low risk near threatened 2.125513 0.371161
5. Lowrisk least concerned 2.174773 0.375184
6. Data deficient & not evaluated 2.309453 0.357975

Table 2
Result of ‘t’ test for difference of means betyeen six categorices
Cat. No. tvalue pvalue DF Significance

1-2 0.4862 0.63 39 NS
1-3 0.6271 0.53 59 NS
1-4 3.5598 0.00 49 FEE
1-5 3.2516 0.00 76 **
1-6 1.9645 0.05 215 NS
2-3 1.5107 0.14 74 NS
2-4 5.2476 0.00 64 Fkk
2-5 5.0921 0.00 91 *¥k
2-6 3.5979 0.00 230 EE¥
34 4.3647 0.00 84 ok
3-5 4.1608 0.00 111 *pok
3-6 2.2807 0.02 250 *

4-3 0.7634 0.45 101 NS
4-6 3.293) 0.00 240 ok
5-6 2.9906 0.00 267 **

Existing Problems and the Path Ahead

We have tried this exercise with birds and mammals
because of the immediate availability of good information
in published literature. But for most of the other tax a,
particularly invertebrates, the information is scattered and,
in many cases, not available at all. To make a realistic
assessment of conservation prioritization we have to take
thigchallenge of consolidating all the existing information,
finding out the existing lacunae in the available literature

and integrating the programme with the existing
biodiversity inventorying and monitoring programmes, to
get more information. This proposed system requires only
presence or absence of data of the respective taxa from the
different geographical regions and habitats. Even though it
is a gigantic task, it is not impossible. A properly planned
and co ordinated effort is required. ‘Project Lifescape’ of
the Indian Academy of Sciences, Bangalore and Ministry of
Environment and Forest’s, on the Monitoring of
Biodiversity of Eastern and Western Ghats, is an example
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of such an initiative. Thus, this species prioritization
exercise can give a clear direction for our field investiga-
tions in the near future, so that we can collect more
meaningful data with the minimum of effort.

Conservation Orientation and Public Participation

Prioritization is a prerequisite for any conservation effort.
But actual conservation, to a great extent, is impossible
without the active participation of the public. When data
from which, and the method by which, the species get
prioritized become transparent and available for the
scrutiny and validation of all those who are interested, it
may win the support and participation of the public. If this
happens, then prioritization and conservation will not
remain just subjects of some intellectual elite and nature
lovers. For better success in our conservation programme,
we need to convert the programmie into a mass movement
and everybody’s concern. For that purposes, this kind of
participatory method is the best way.

Concluding Remark

There are many limitations to the present method of CCV
calculation, like the crudeness of the calculation of the
geographic and habitat conservation value, the subjectivity
of the habitat threat value and the sharp variation among
the values of taxonomic uniqueness. The intention here is
only to propose a method, which uses a robust and more
objeclive way 1o derive conclusions from available and
validated data.
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Appendix L. High priority species of Birds

Scientific Name Common English Name ccv Rank
Ibidorhyncha struthersii Ibisbill 3.577733 1 J
Dromas ardeola CrabPlover 3.466666 2
Heliopais personata Masked Finfoot 3.2 3
Batrachostomus moniliger CeylonFrogmouth 3.007692 4
Macropygia rufipennis Nicobar Cuckoo-Dave 3.000333 5
Garrulax cinereifrons Ashyheaded Langhing Thrush 3.000082 6
Ptiloaemus tickelli Whitethroated Brown Hornbill 2.987533 7
Spelaeornis badeigularis Mishmi Wren-Babbler .2.967354 - 8
Dicaeum vincens Legge’s Flowerpecker 2.967179 9
Columba torringtoni Ceylon Wood Pigeon 2.966765 10 |
Phoeniconaias minor LesserFlamingo 2.966633 11 )
Anthracoceros coronatus LesserPied Hombill 2.9431 12
Phaenicophaeus pyrrhocephalus Redfaced Malkoha 2.940494 13
Cissaornata Ceylon Blue Magpie 2.93625 14
Dendrocittabayleyi Andaman Tree Pie 2.934775 15
Rhinomyiasbrunneata OliveFlycatcher 2.934259 16
Helerophasia capistrata Blackcapped Sibia 2.933987 17
Sturm}s erythropygius Andaman Whiteheaded Myna 2.933879 18
Psittacula caniceps Blyth’s Nicobar Parakeet 2.933587 19
Turdusiliacus Redwing 2.933383 20
Columba palumboides Andaman Wood Pigeon 2.933365 21
Acgithalos niveogularis Whitethroated Tit 2930533 22
Spelaeornis longicaudatus Longtailed Wren-Babbler 2917321 23
Batrachostomus hodgsoni Hodgson’s Frogmouth 2.913259 24
Chaetura sylvatica Whiterumped Spinetail Swift 2.912341 25
Pyrrhula aurantiaca Orange Bullfinch 2.906877 26
Tockus griseus Malabar Grey Hornbill 2.906835 27
Chaetura gigantea Large Brownthroated Spinetail Swift 2.906775 28
Pyrrhula nipalensis Brown Bullfinch 2.901377 29

Conmd.. ..
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Scientific Name Common English Name ccv Rank
Cinclidium frontale Bluefronted Robin 2.901062 30
Picoides tridactylus Threetoed Woodpecker 2.900152 31
Harpactes fasciatus Trogon 2.885698 32
Sitta formosa Beatiful Nuthatch 2.874172 33
Prinia cinereocapilla Hodgson’s Wren-Warbler 2.872372 34
Rhyticeros undulatus Wreathed Hormbili 2.869271 35
Aegolius funereus Tengmalm’s Owl 2.868196 36
Muscicapa concreta Whitetailed Blue Flycatcher 2.86701 37
Myiophonus horsfieldii Malabar Whistling Thrush 2.856041 38
Rostratulabenghalensis Painted Snipe 2.8444 39
Microhierax caeulescens HimalayanRedbreasted Falconet 2.842146 40
Aceros nipalensis Rufousnecked Hornbill 2.841504 41
Eurostopodus macrotis GreatEared Nightjar 2.840621 42
Yuhina flavicollis Western Yellownaped Yuhina 2.83939 43
Yuhina nigrimenta Blackchinned Yuhina 2.83939 44
Dicaenm trignostigma Orangebellied Flowerpecker 2.839379 45

| Macropygiaunchall Barrailed Cuckoo-dove 2.839233 46

| Picus flavinucha Yellownaped Woodpecker 2.838935 47
Chlidonias niger Black Tern - 2.836996 48
Rhyticeros plicatus Narcondom Hornbill 2.835937 49
Upupaepops Hoopoe 2.834943 50
Tragopan temminckii Temminck’s Trogopan 2.834315 51
Pteruthius aenobarbus Chestutfronted Shrike-Babbler 2.834151 52
Polyplectron bicalcaratum BhutanPeacock Pheasent 2.834124 53
Parus ater Himalayan Coal Tit 2.833784 54 |
Anas gibberifrons Grey Andaman Teal 2.833521 55
Columniba elphinstonii Nilgiri Woodpigeon 2.833398 56 |
Megalaimaflavifrons Yellowfronted barbet 2.822726 57 |
Mpyiophonus blighi Ceylon Whistling Thrush 2.817108 58
Daption capensis CapePetrel 2.813922 59

Contd....
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Scientific Name Common English Name ccry Rank |
Bombycilla garnilus Waxwing 2.8139 60
Pavo muticus Burmease Peafow! 2.813447 61
Muscicapa poliogenys Brooks’sFlycatcher 2.81141 62
Saroglossa spiloptera Spottedwinged Stare 2.81023 63 -
Mulleripicus pulverulentus Great slaty Woodpecker 2.807267 64
Pteruthius xanthochlorus Green Shrike-Babbler 2.806384 65
Megalaima rubricapilla Crimsonthroated Barbet 2.806103 66
Muscicapa strophiata Orange Gorgeted Flycatcher 2.805943 67
Treronapicauda Pintailed Green Pigeon 2.805745 68 J
Garrulax moniligerus Necklaced Laughing Thrush 2.805682 69
Mino coronatus Goldcrested Myna 2.804663 70
Galloperdix bicalcarata Ceylon spurfowl 2.801613 71 |
Turdus obscurus Dark Thrush 2.800049 72
Pyrrhula erythrocephala Redheaded Bullfinch 2.779155 3
Gavia arctica Blackthroated Diver 2.778866 74
Otistarda Great Bustard 2.778821 75
Galeridadeva Sykescrested Lark 2.775207 76
Criniger flaveolus Whitethroated Bulbul 2.773026 77
Heterophasia picaoides Longtailed Sibia 2.772887 78 |
Charadrins melanops Blackfronted Plover 2.772762 79
Megalaima australis Blue eared Barbet 2.772737 80 B
Yuhinabakeri Whitenaped Yuhina 2.77269 81
Columba pulchricollis Ashy Wood pigeon 2.772298 82
Spizixos canifrons Finchbilled Bulbul 2.770799 83
Laxia curvirostra Crossbill 2.768716 84
Actinodura waldeni NEFA Barwing 2.767354 85
Psittacula columboides Blue winged Parakeet 2.76692 86
Turdus viscivorus Missel Thrush 2766716 87
Rynchops albicollis Indian Skimmer 2.766671 88
Dryocopus martius Black Woodpecker 2.761955 89

Contd. . ..
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Scientific Name Common English Name ccv Rank
Melanochlora sultanea Sultan Tit 2.758933 90
Galeridamalabarica . Malabar crested Lark 2.752908 91
Sturnussenex Ceylon Whiteheaded Myna 2.750579 92
Napothera brevicaudata Streaked Wren Babbler 2.75047 93
Psittacula derbyana Lord Derbys Parakket 2,750321 94
Dicrurus andamanensis Large Andaman Drongo 2.746643 95
Pittabrachyura IndianPitta 2.745656 96
Aviceda jerdoni Blyth’sbaza 2.745293 97
Duculabadia Jerdon’s Imperial Pigeon 2.744493 98
Gygisalba Fairy Tern 2,744355 99
Cutia nipalensis Nepal cutia 2.7428355 100
Grus monacha Hooded Crane 2.741058 101
Sitta himalayensis Whitelailed Nuthatch 2740838 102
Fregataariel Least Figate Bird 2,740567 103
Rhodonessa caryophyllacea Pink headed duck 2.74031 104
Pyrrhula nipalensis BrownBullfinch 2.740277 105
Anser erythropns Lesser whitefronted Goose 2.739594 106
Anserfabalis ForestBean Goose 2.739594 107
Dicacum melanoxanthum Yellowbellied Flowerpecker 2.739412 108
Seicercus castaniceps Chestnut-headed Tit-Babbler 2.739324 109
Alcippe castaneceps Chestnut headed Tit-Babbler 2.739178 110
Picoides cathpharius Crimsonbreasted Pied Woodpecker 2.739085 111
Treron Sphenura Wedgetailed Green Pigeon 2.739078 112
Lophophomas aclatart Nlodbroacted LIl Tat idge z.72+00 112
Arborophila mandellii Redbreasted Hill Patridge 2.733682 114
Larus ininutus Little Gull 2733648 115
Muscicapavivida - Rufousbellied Flue Flycatcher 2.733643 116
Phylloscopus tenellipes Palelegged Leaf Warbler 2.733393 117
Certhia nipalensis Nepal Tree Creeper 2.729343 118 ]
Muscicapa ruficauda Rufoustailed Flyactcher 2728132 119 B

Contd. . ..
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Scientific Name Common English Name ccv Rank
Sturnus sturninus DaurianMyna 2.722846 120
Muscicapa nigrorufa Black-and-Orange Flycatcher 2.722565 121
Muscicapa pallipes Whitebellied Blue Flycatcher 2.722565 122
Anthracoceros malabaricus Indian Pied Hornbill 2.720834 123
Buceros bicornis GreatPied Hornbill 2.718077 124
Strix leptogrammica Himalayan Brown Wood Owl 2717114 125
Garrulax austeni Browncapped Langhing Thrush 2716782 126 |
Hieraaetus kienerii Rufousbellied Hawk Eagle 2711625 127
Hypsipetesviridescens Olive Bulbul 2.711524 128
Columba hodgsoni Speckled Wood Pigeon 2.711199 129
Oceanodroma Jeucorhoa Forktailed Storm Petrel 2710145 130 |
Ardea goliath Giant Heron 2.707267 131 |
Dinopium javanense Goldenbacked Threetoed Woodpecker 2.70685 132
Pericrocotus brevirostris Shortbilled Minivet 2.706815 133
Cygnuscygnus Whooper Swan 2.706757 134
Alcedo hercules Blyth’sKingfisher 2.706506 135 |
Heterophasia annectens Chestnutbacked Sibia 2.706187 136 |
Heterophasia pulchella Beautiful Sibia 2706187 137
Yuhina xantholenca Whitebellied Yuhina 2.706057 138
Yuhina occipitalis Ruofousvented Yuhina 2.706023 139
Muscicapa muttui Brownbreasted Flycatcher 2.705943 140
Pelargopsis amauroptera Brownwinged Kingfisher 2.705886 141
Glaucidinm brodiei Collared Pygmy Owlet 2.70588 142
Strixbutleri Hume’s Wood Owl 2.700447 143
Streptopelia turtur Persian Turtle-Dove 2.700207 144
Cissa erythrorhyncha Redbilled Blue Magpie 2.697439 145
Heterophasia gracilis Grey Sibia 2.695143 146
Picoides auriceps Brownheaded Pied Woodpecker 2.694641 147
Megapodius freycinet North Nicobar Megapode 2.693685 148
Symaticus humiae Mrs Hume’sBarredback Pheasant 2.692615 149

Contd.. ..



436 Setting Biodiversity Conservation Priorities for India

Scientific Name Common English Name ccy Rank
Dendrocitta leucogastra Whitebellied Tree Pie 2,690397 | 150
Prunellaimmaculata Maroonbacked Accentor 2.690311 151
Cochoaviridis Green Cochoa 2.689639 152
Enicurusimmaculatus Blackbacked Forktail 2.68933 153
Enicurus schistaceus Slatybacked Forktail 2.689308 154

I Duculaaenea Northern Green Imperial Pigeon 2.689026 155
Podiceps nigncollis Blacknecked Grebe 2.687629 156
Porzana fusca NorthernRuddy Crake 2.684644 157
Napothera epilepidota Austen’s Small Wren-Babbler 2.6838b3 158
Seicercus burkii Blackbrowed Flycatcher-Warbler 2.683758 159
Oenanthe pleschanka Pleschanka’s Chat 2.683495 160
Pycnonotus priocephalus Greyheaded Bulbul 2.683476 161
Bucephalaclangula Goldeneye Duck 2.680115 162
Athene blewitti Forest Spotted owlet 2.679341 163
Branta ruficollis Redbreasted Goose 2.679189 164

| Sterna repressa Whitenecked Tern 2.678173 165
Cairina scutulata Whitewinged Wood Duck 2.675705 166
Psittacula longicauda AndamanRedcheeked Parakeet 2.67532 167
Grus lencogeranus Siberian or Great White Crane 2.674358 168
Pterithius flaviscapis Redwinged Shrike-Babbler 2.673017 169
Phylloscopus maculipennis Western Greyfaced Leaf Warbler 2.672293 170
Salpornis spilonotus Spottcd Grey Crecper 2.670624 171
Aix galericulala Mandarin Duck 2.670172 172
Collocalia maxima Indomalayan OF “B1aCK-nest” SWill 2.009411 173
Egretta gularis IndianReefHeron 2.667948 174
Cygnusolor Mute Swan 2.667857 175
Porzana parva Little Crake 2.667148 176
Falco concolor Sooty Falcon 2.667131 177
Parus melanolophus Crested Black Tit 2.667117 178 |
Pycnonotus penicillatus Yellow-eared Bulbul 2.666843 179 ]

Contd. ..
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Sciehtiﬁc Name Common English Name ccv Rank
| Zootherasibirica Whitebrowed Ground Thrush 2.666733 180
—Muscicapa sibirica Kashmir Sooty Flycatcher 2.661465 181
Collocaliafuciphaga Andaman White-nest swiftlet 2.658239 182
Pteruthins melanotis Chestnut-throated Shrike-Babbler 2.656384 183
Brachypteryx major Rufousbellied Shortwing 2.656139 184
Muscicapa subrnbra Kashmir redbreasted Flycatcher 2.655876 185 |
Duculabicolor Pied Imperial Pigeon 2.655682 186 B
Zootheramarginata Lesser Brown Thrush 2.655667 187 |
Tetraophasis szechenyii Pheasant-Grouse 2.652404 188
Harpactes wardi Ward’s Trogon 2.652364 189
Pittasordida Hooded or Greenbreasted Pitta 2.651156 190
Vanellus gregarius Sociable Lapwing 2.650702 191
Bubo nipalensis ForestEagle-Owl 2.65038 192
Garrulax galbanus Yellowthroated Laughing Thrush 2.650115 193
Garrulax jerdoni KeralaLanghing Thrush 2.650082 194
Cursorius bitorquatus Jerdon’s orDoublebanded Courser 2.648073 195
Haematospiza sipahi Comn Crake 2.646998 196
Haematospiza sipahi Scarlet Finch 2.646998 197
Ardeainsignis Great Whitebellied Heron 2.6461 198
Certhia discolor Sikkim Tree Creeper 2.646065 199
Coccothraustes melanozanthos Spottedwinged Grosbeak 2.645329 200
Garrulus [anceolatus Blackthroated Jay 2.641883 201
Merops superciliosus Bluecheeked Bee-eater 2.641107 202
Pnoepyga albiventer Scalybreasted Wren-Babbler 2.640894 203
Pericrocotus divaricatus Ashy Miniver 2.640149 204
Gaviastellata Redthroated Diver 2.640033 205
Yuhina gularis Western Stripethroated Yuhina 2.639423 206
Parus hypermelas Blackbibbed Tit 2.63935 207
Muscicapa sapphira Sapphireheaded Flycatcher 2.639276 208
Larus hemprichii Sooty Gull 2.639215 209

Contd. . ..
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Scientific Name Common English Name ccy Rank
Muscicapa ferruginea Ferruginous Flycatcher 2.63921 210
Cettia major Himalayan Large Bush Warbler 2639144 211
Rhipidura hypoxantha Yellowbellied Fantail Flycatcher 2639126 | 212
Garrulax variegatus Variegated Langhing Thrush 2.638982 213
| Ophrysia superciliosa Mountain Quail 2.638106 214
| Anous stolidus Noddy Tern 2.636996 215
Cissa flavirostris Yellowbilled Blue Magpie 2.636283 216
Callacanthisburioni Redbrowed Finch 2.635854 217
Phalacrocorax pygmaeus Pygmy Cormorant 2.634247 218
Rallina canningi AndamanBanded Crake 2.634173 219
. Charadrius hiaticula Eastern Ringed Plover 2.633795 220
Picoides atratus Stripebreasted Pied Woodpecker 2.633452 221
Grusantigone Indian Sarus Crane 2,629958 222
Coccothraustes icterioides Black-Yellow Grosbeak 2.628685 223
Pluvialis apricaria GoldenPlover 2.625322 224
Fregetta tropica Duskyvented Storm Petrel 2.625033 225
Pericrocotus raseus Rosy Minivet 2.623548 226
Oxyura leucocephala Whiteheaded Stifftailed Duck 2.623423 227
Cinclidiumleucurum Whitetailed Blue Robin 2.623229 228
Tragopan melanocephalus Western Horned Pheasant 2.623181 229
Muscicapa grandis Large Niltava 2.622543 230
Psittacula alexandri IndianRedbreasted Parakeet 2.622531 231
Marmaronetta angustirostris Marbled Teal 2.622455 232
'| Arvaraphalne crirnoranc AcianNead Washlar n £nn1ea n11
Columba palumbus Eastern Wood Pigeon 2.622332 234
Phylloscopus tytleri Tytler'sLeaf Warbler 2.622326 235
| Acrocephalus stentoreus Largebilled Reed Warbler 2.62232 236
| Accipiter trivirgatus North Indian Crested Goshawk 2.622293 237
Perdicula erythorhyncha Painted Bush Quail 2.620651 238
Limnodromus semipalmatus Snipe,billed Godwit or Asian Dowi 2.620542 239

Contd. ...
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Scientific Name Common English Name ccv Rank
Sitta tephronota Eastern Rock Nuthatch 2.618572 240
Lophophorus impejanus Himalayan Monal Pheasat 2.618258 241
Clangula hyemalis Longtail Duck or old Squaw 2.618077 242
Otis tetrax Eastern Little Bustard 2.617689 243
Ceyx erithacus Threetoed Kingfisher 2.617655 244
Spelacornis caudatus Tailed Wren-Babbler 2.617287 245 |
Sterna sandvicensis Sandwich Tern 2.617106 246 il
Birds that are selectively added to the high priority list
Graus nigricollis Blacknecked Crane 2.613225 254
Ciconia nigra Black Stork 2.590885 284
Leptoptilos dubius Adjutant Stork 2.53421 380 J
Catreus wallichii Chir Pheasant 2.443673 543 |
Fregata andrewsi Christmas Island Frigate Bird 2.44 548
Choriotis nigriceps Great Indian Bustard 2.43386 561
Crossoptilon crossoptilon Elwes’sEared Pheasant 2.418247 585
Tetraogallus tibetanus Tibetan Snowcock 2.389881 652ﬁ
Platalea leucorodia Spoonbill 2.385799 661
Chlamydotisundulata HoubaraBustard 2.323222 758
Coturnix coromandelica Blackbreasted orRain Quail 2.311659 779
Eupodotis bengalensis Bengal Florican 2.193918 980
Ninox affinis AndamanBrown Hawk-Owl - 1.867029 1211
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Appendix II. High Priority Species of Mammals

Genus Name Species Common name ccy Rank
Dugong dugon Dugong 3.5 1
Elephas maximus Asian elephant 3.015744 2
Suncus dayi Dayi'sshrew 3.00029 3
Loris tardigradus Slender loris 2.957867 4
Ratufa indica Malabar gaint squirrel 2.904315 5
Ailurus fulgens Redbear 2.891666 6
Trachypithecus phayrei Phayre leaf monkey 2.873333 7
Macaca silenus Lion-tailed Macaque 2.86313 8
Latidens salimali Salimali fruit bat 2.839215 9
Bos grunniens Yak 2.834896 10 |
Vespertilio murinus Murinus evening bat 2.834362 11 ]
Herpestes brachyurus Brown mongoose 2.834353 12
Mustela altaica Paleweasel 2.83431 13
Platacanthomys laslurus Spiny dormouse 2.834274 14
Sorex o minutus Minutus shrew 2.83341 15
Sorex planiceps Planiceps shrew 2.8334] 16
Physeleridae catodon Spermwhale 2.833333 17
Funambulus sublineatns Dusky striped squirrel 2.826963 18
Rhinoceros unicornis Greater-One horned rhinoceros 2.825712 19
Cervus duvauceli Swampdeer 2.799224 20
Soriculus nigrescens Sikkim large clawed shrew 2.796719 21
Parascaptor ieucura The Assammole 2.79405 22
Euroscaptor micrura TheHimalayan mole 2.79405 23
Neofelis nebulosa Clouded leopard 2.790745 24
Helarctos malayanus Malayan sunbear 2.787499 25
Mellivora capensis Ratel,Honey badger 2.778592 26
Feroculus Feroculus Feroculus shrew 2778307 27
Hylobates hoolock White-browed Gibbon | 2717177 28
Dacnomys millardi Millard rat 2775474 29

Contd.. ..
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Genus Name Species Common name cCcv Rank
Panthera uncia Snow leopard 2.772223 30
Macaca arctoides Stump-tailed Macaque 2.77193 31

| Scotomanes emarginatus Harelequinbat 2.768209 32
| Mustela putorius Tibetan polecat 2.767643 33
B Soriculus leucops Leucops shrew 2.767085 34
Alticola stoliczkanus Stoloczkanus vole 2.766901 35
Alticola stracheyi Stracheyivole 2.766901 36
Alticola albicauda Albicaudavole 2.766901 37
Alticola montosa Montosa vole 2.766901 38
Alticola roylei Roylevole 2.766901 39
Tamiops macclellandi Himalayan striped squirrel 2.766814 40
Drermonys pemyi Pemylong-nosed squirrel 2.766785 41
Cricetinae alticola Alticolahamster 2.766784 42
Ratufa macroura Grizzled gaint squirrel 2.759414 43
Nycticebus coucang Slowloris 2.757867 44
Melursus ursinus Slothbear 2.750466 45
Chimarrogale himalaytica TheHimalayan waler shrew 2.733407 46
Mustela kathiah Yellow-bellied weasel 2.73061 47
Gazella bennettii Indian gazelle 2.730284 48
Nyectalus montanus Montanus evening bat 2.73025 49
Arctictis binturong Binturong 2.714286 50
Panthera ligris Tiger 2.709256 51
Cervus elaphus Kashmir stag 2.702924 52
Mustela erminea Ermine, Stoat 2.700977 53
Soriculus macrurus Macrurus shrew 2.700418 54
Cricetinae migratorius Grey hamster 2,700118 55
Marmota himalayana Himalayan marmot 2,700053 56
Berylmys mackenziel Mackenziel LTG rat 2,700001 57
Berylmys bowersi Bowersi LTGrat 2.700001 58
Berylmys manipulus Manipulus LT Grat 2.700001 59

Cond. . ..
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Genus Name Species Commion name ccv Rank
L Trachypithecus pileatus Capped leafmonkey 2.697867 60
Hyperacius wynnei Wynnei vole 2.69167 61
Mains crassicaudata Indian pangolin 2.684057 62
Prinodon pardicplor Spotted Linsang 2.670109 63
Sphaerias blanfordi Blanfordi fruit bat 2.668848 64
Anourosorex squamipes Mole shrew 2.66674 65
Eubalaena glaciallis Black right whale 2.666667 66
Bos gaurus Gaur 2.664529 67
Ovis ammon Shapu 2.663943 68
Pardofelis marmorata Marbled cat 2.663892 69
Nyctalus leisleri Leisleri bat 2.663583 70
Trachypithecus johnii Niligiri langur 2.6635 71
Soriculus caudatus Caudatus shrew 2.663385 72
L Capra falconeri Markor 2.638933 73
| Ia io Greatevening bat 2.636419 74
Cannomys badins Lesserbamboo rat 2.634274 75
Rhizomys pruinosus Hoarybamboo rat 2.633647 76
Leopoldamys edwardsi Edwardsi longtailed giantr 2.633396 77
Byperacius fertilis True vole 2.630104 78
L Nectogale elegans " Elegansshrew 2.628307 79
| The Mammals that are selectively added to the high priority list
Herpestes palustris Asian mongoose 2.53482 109
Hemitragus hylocrius Niligiri tahr 2.502604 122
Trachypithecus geei Golden leaf monkey 2.500178 124
Moschus chrysogaster Musk deer 2.483305 128
QOchotona curzoniae Curzoniae pikas 2.477304 130
Dicerorhinus sumatrensis Sumatran rhinoceros 2.466691 138
Biswamoyopterus biswassi Namdapha flying squirrel 2.449093 149
Diomys crumpi ‘Crump mouse 2.438441 157
Macaca fascicularis Crab-eating Macaque 241313 164

Contd. ...
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Cuon alpinus Indian wild dog 2.398612 180
Tupaia nicobarica Nicobartree shrew 2.388082 186 -
Sousa chinensis Indo-pacific hump-back dolphin | 2.379167 190
Cervus eldi Brow-antlered deer 2.377457 191
Melogale moschata Small-toothed Ferret badger 2.371875 194
Panthera leo Asiaticlion 2.343056 206
Atherurus mMacrourus Brush tailed porcupine 2.338966 208
Balaenoptera musculus Bluewhale 2.333333 210
Bubalus armee Wild water buffalo 2.331586 212
Orcaclla brevirostris Irrawadydolphin 2.325 214
Crocidura hispida Andaman shrew 2.271315 234
Rhinolophus subbadius Subbadius horse-shoe bat 2.213527 252
Crocidura pergrisea Pale Grey shrew 2.204648 258
Sus salvanius Pygmy hog 2.1912 264
Olomops wroughtoni Wroughtons free tailed bat 2.160795 274
Myotis longipes Longipes evening bat 2.16021 i77
Niviventer brahma Brahma white bellied rat 2.08374 305
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Prioritisation of Endangered Plants of India

M. Ahmedullah

Introduction

India is endowed with a rich and diverse flora with about
45000 species of plants. Of which 15000-17000 belong to
the higher groups. About 10 percent of these higher plants
are considered to be threatened. Since prioritisation is
prerequisite for conservation of species that neced
immediate remedial measures to safeguard them from the
threat of extinction, this study assumes considerable
significance. Further, many of the endangered species are
important in that they are in medicine and food, or some
other socio-economtic value. Hence, prioritisation of such
threatened species based on their conservation status,
biological value and socio-economic value is of prime
importance from the point of view of biodiversity
conservation.

Endangered species are those that are under imminent
threat of extinction if certain causative factors continue
operating. Included under this category are species whose
numbers have been reduced to a critical level or whose
habitats have been so drastically reduced that they are
deemed to be in immediate danger of extinction. The
survival of these species, which have already reached
critically low levels of population numbers, is dependent on
certain critical factors of ecology, population dynamics, or
extrinsic faclors such as exploitation and habitat loss or
degradation.

Documentation of such species is imperative to initiate
plant conservation action. The present work aims at
prioritising the endangered species of higher plants of
India based on conservation status, biological values and
socio-economic values.

Project Objectives

The main objectives of the project are:
« Provide a profile of selected endangered species
taking into consideration such parameters as:

I. Natural range/location, including occurrence, if
any, in Protected Areas;
2. Threats/causes of rarity and decline;

3. Biological values, i.e., endemicity, taxonomic
uniqueness, and functioning such as keystone/
flagship/indicator species;

4. Socio-economic values, including utilisation,
use or potential use in medicine/ethnobotany,
commercial useintradeetc.

Prioritise the endangered plant species by scoring
values of Conservation, socio-economic and
biological foreach species.

Methodology

The exercise of prioritising the endangered plant species
was initiated through the screening of Red Data Books for
Indian Plants (M.P. Nayar & A.RXK. Sastry, Vols. 1-3,
1987-1990, Botanical Survey of India) and other
publications on the threatened plants of the country,
especially of the publications of the Botanical Survey of
India. This comprised screening of about 620 plant taxa
listed therein (Level-I). The screening was done on the
basis of the “endangered’ category ascribed to the species in
the RDBs, This preliminary list is appended (as annex) at
the end of the report.

Taking the ‘endangered’ status (as evaluated in the
RDBs) as the primary criterion for selection about 80 plant
taxa were short-listed (Level-1I) from the total of 620
species figuring in the Red Data Books.

Extensive survey of regional/local floras, forest
working plans, {axonomic and general literature was also
taken up to glean additional information on the short-listed
species. Detailed floristic/vegetation accounts of areas
where the endangered species are located were also studied.
Further consultation and research at central and regional
herbaria of the Botanical Survey of India supplemented the
informationbase. i

The study took into account parameters such as extent
of geographic range, general ecology and records of
observations on phenology, existing tlhreats, anticipated
threats, socio-economic uses/potential uses, keystone
functions, ifany, etc.
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The endangered species were prioritised on basis of the
added values for the criteria of conservation status (i.e.,
evaluated as ‘endangered”), biclogical values and socio-
economic values. Data profiles of these short-listed
endangered species (with full details of location/range,
habitat conditions, threats, values, and distribution maps)
arc provided in Part II of this report. (A sample of the
speciesdataprofileis given asan Appendix).

The distribution range/location of the prioritised
endangered species was mapped using GIS. Species
distribution is plotted on the maps of Indian states, with
district administrative boundaries.

The biogeographic area code given in the Data Profiles
of the endangered species follows the biogeographic
classification of Rodgers & Panwar (1988).

For deriving a list of Prioritised Endangered Plants
(Level - ) of the conntry, the species were given scores for
specific criteria/sub-criteriaasbelow:

Setting Biodiversity Conservation Priorities for India

While each criterion is given equal weightage (totaling
to 10 points), each sub-criterion is given weightage with
score values ranging from 1-6, arbitrarily ascribing values
on subjective evaluation in the order of importance. Species
having a greater scoring (total score value) through a
combination of the values ascribed to the different
subcriteria are prioritised.

NOTE: Values for ‘threat’ category are nol ascribed
separately as all the endangered species are subject to a
similar degree of threat and, as such, this ‘threal value’
would not make any difference to the total weightage/score
value. Also, the subcrilerion, ‘endemicity’ (C1) has been
treated as a biological value, separate or distinguishable
fromthe criterion ‘narrow range of distribution’ (A1) as the
later phenomenon could also relate to non-endemic species
having wider distribution, even outside the country and
could thusbeincluded as non-endemic threatened plants.

The level-Il species have been subject to the
prioritisation methodology described above.

A. Conservation Value subcriteria: Al Narrow range of distribution (i.e., Scorevalue-5
within asingle biogeographic zone)
A2 Medium range of geographic distribu- Scorevalue-3
tion (i.e., within 2 biogeographic zones)
A3 Large range of geographic distribution Scorevalue-2
(i.e., within 3 or more biogeographic
zones)
B. Socio-economicValue | subcriteria; B1 Medicinal value Scorevalue-3
B2 Food value Scorevalue-3
B3 Foddervalue Scorevalue-1
B4 Horticultural value Scorevalue-1
BS Timbervalue orany othereconomic value | Scorevalue-1
B6 Potential valuein any of the above Scorevalue-1
C. Biological value subcriteria: C1 Endemicity Score value-5
C2 Taxonomic unigueness Scorevalue-3
C3 Keystone/Flagship function/arborescent | Scorevalue-2
(tree) form
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Table 1A: Prioritisation of Endangered Species Based on Biological Value
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Scientific Name

Family Nane

Biological Value

Cl

c2 C3

Total Score

Dicliptera abuensis Blatter

Phlebophyllum jeyporense (Bedd.)
Bremekamp

Santapaua madurensis Balakr. & Subram.

Strobilanthes hallbergii Blatter

Acer osmastonii Gamble

Acer hookeri Miquel var. majus Pax

Acer oblongum Wall. var. microcarpum Hiem

Acer oblongum Wall. exDC. var
membranaceum Bannerji

Acer sikkimense Miquel var. serrulatum Pax

Buchanania barberi Gamble

Nothopegia aureo - fulva Bedd. ex Hook. £.

Desmos viridiflorus (Bedd.) Stapf

Pimpinella tirupatiensis Balakr. & Subram

Pimpinella wallichii Clarke

Cryptocoryne tortuosa Blatter & McCann

Calamus inermis T. Andess.

Livistona jenkinsiana Gnff.

Ceropegia beddomei Hook f.

Ceropegia lmwii Hook.f.

Ceropegia mahabalei Hemadri & Ansari

Ceropegia odorata Nimmo ex Hook.f.

Ceropegia omissa Huber

Ceropegia panchganiensis Blatter & McCann

Ceropegia barnesii Broce & Chatterjee

Frerea indica Dalz.

Anaphalis barnesii C.E.C. Fischer

Lactuca benthantii Clarke

Lactuca cooperi Anthony

Lactuca filicina Duthie ex Stebbins

Lactuca undulata Ledeb

Saussurea costus (Falc.) Lipschitz.

Senecio kundaicus Fischer

Vernonia multibracteata Gamble

Vernonia pulneyensis Gamble

Youngia nilgiriensis Babcook

Impatiens anaimudica C.E.C. Fischer

Impatiens johnii Barnes

Impatiens munnarensis E. Bames

Impatiens neo-barnesii C.E.C. Fischer

Impatiens nilagirica C.E.C Fischer

Begonia aliciae C.E.C. Fischer

Begonia anamalayana Bedd.

Berberis lambertii R. Parker

Acanthaceae

Aceraceae

Anacardiaceae
Annonaceac
Apiaceae
Apiaceae
Araceae

Arecaceae

Asclepiadaceae

Asteraceae

Balsaminaceae
Balsaminaceac

Begoniaccae

Berberidaceae

+

+ + 4+ + + +

I T I S T S S S e S A A T T e i i S S S

+ 4+t +

+ +

+ + + + +

~] 1 3 L QB

Lhbh 1 lhin b LT h kb L b Lk L L L L B0 U L L L i U Uy b b b 0 L S0 ) ) 1

Contd. ...



448

Setting Biodiversity Conservation Priorities for India

Scientific Name

Family Name

Biological Value

(9
~

C2 C3

Total Score

Arenaria curvifolia Majumdar

Arenaria ferruginea Duthie ex Williams

Euonymus angulata Wight

Euonymus assamicus Blakelock

Salacia jenkinsii Kurz

Salacia malabarica Gamble

Belosynapsis kewensis Hassk.ex Kurz

Kalanchoe roseus C B. Clarke

Elacgnus conferta Roxb. ssp. dendroidea
Servetaz

Crotalaria fysonii Dunn var. glabra Gamble

Crotalaria kodaiensis Debberm. & Biswas

Crotalaria sandoorensis Bedd. ex Gamble

Humboldtia bourdilloni Prain

Humboldtia laurifolia Vahl

Humboldtie unijuga var. unijuga Beddome

Nogra filicaulis (Kurz) Merr.

Hydnocarpus macrocarpa (Bedd.) Warb. ssp.
Macrocarpa

Leucas mukerjiana Rao & Kumarni

Pogostemon nilagiricus Gamble

Pogostemon paludosus Benth.

Actinodaphne lanata Meisner

Actinodophne bourneae Gamble

Iphigenia salyadrica Ansari & Rolla Rao

Lilium macklineae Sealy

Scilla viridis Blatt. & Halb.

Decaschistia rufu Craib

Memecylon flavescens Gamble

Kendrickia walkeri (Wight) Hook. f.

Eugenia discifera Gamble

Meteoromyrtus wynaadensis (Bedd.) Gamble

Syzigium travancoricum Gamble

Syzygium courtallense (Gamble) Alston

Syzyginm gambleanum Rathakr & Chitra

Ipsea malabarica (Reichb.f.) Hook f.

Anoectochilus nicobaricus Balakr, & P. Chakra.

Anoectochilus tetrapterus Hook. £
Aphyllorchis gollani Duthie

Calanthe pachystalix Reichb.f. ex Hook.f.
Cymbidium whiteae King & Pantling
Dendrobium tenuicaule Hook. f.
Flickengeria hesperis Seidenf.

Malleola andamanica Balakr. & Bhargava
Paphiopedilum druryi (Bedd.) Stein
Paphiopedilum fairrieanum (Lind). ) Stein
Paphiopedilum wardii Summerh.

Caryophyllaceae

Celastraceae

Commelinaceae
Crassulaceae

Elacagnacecae
Fabaccac

Flacourtiaceae
Lamiaceae
Lamiaceae
Lauraceae

Liliaceae

Malvaccae
Melastomataceae

Orchidaceac
Orchidaceac
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‘Table 1B: Prioritisation of Endangered Species
(Based on Conservation value, socio-economic value and biological value)
Scientific Name Family Name | Conservation Socio-Economic Biological | Total
Value Value Value Score
value
Al A2 | A3 | BI1|B2|B3|B4|BS|B6 |CI| C2|C3
Dicliptera abuensis Blatter Acanthaceac | + + | + 11
Phlebophyllum jeyporense

(Bedd.) Bremekamp + + | + 9
Santapauamadurensis

Balakr. & Subram. + + | + 13
Strobilanthes hallbergii Blatter + + | + 11
Acer osmastoniiGamble Aceraceae + + | + + 11
Acer hookeriMiquel var. majus Pax + + + + 13
Aceroblongum Wall. var.

microcarpumHiern + + | + + 13
Acer oblongum Wall. exDC. var

membranaceumBannerji + + | + + 13
Acer sikkimenseMiquel var.

serrulatumPax + + |+ + 13
Buchanania barberi Gamble Anacardiaccac| + + | + + 13
Nothopegia aureo-fulva

Bedd. exHook f. + + | + + 13
Desmosviridiflorus (Bedd.) Stapf | Annonaceae | + + + 12
Pimpinellatirupatiensis Balakr.

& Subram Apiaceae + + | + 11
Pimpinellawallichii Clarke Apidceae + + | + 11
Cryptocoryne tortuosaBlatter &

McCann Araceae + + + 11
Calamus inermisT. Anders. Arecaceae + + | + 11
Livistona jenkinsiana Griff. + + + | + + 13
Ceropegia beddomeillook.f. Asclepiadaceae| + + | + 11
CeropegialmwiiHook f. + + + 13
CeropegiamahabaleiHernadri &

Ansad + + + | + 14
CeropegiaodorataNimmo ex

Hook.f. + + | + 9
Ceropegia omissaHuber + + + 11
Ceropegiapanchganiensis

Blatter & McCann + + + 13
CeropegiabarnesiiBruce &

Chattegee + + | + 1
FrereaindicaDalz. + + | + | + 14
Anaphalis barnesiiCE.C.Fischer | Asteracecae + + 10
Lactuca benthamii Clarke + + |+ 11
Lactucacooperi Anthony + + + 11

Cond. . ..
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Scientific Name

FamilyName |Conservation Socio-Economic Biological | Total
Value Value Value Score
value
Al|A2 | A3 | BI| B2 |B3|B4!B5|B6 |Cl| C2|C3
Lactuca filicina Duthie ex
Stebbins + + |+ 11
Lactucaundulata] edeb + + | + 11
Saussurea costus (Falc.) Lipschitz. + + + + 12
Senecio kundaicusFischer + + | + 13
Vernoniamultibracteata Gamble + + [+ 11
Vernoniapulneyensis Gamble + + |+ 11
Youngianilgiriensis Babcock + + 8
Dnpatiens anaimudica
C.E.C.Fischer Balsaminaceae | + + | + 11
Impatiens johniiBames Balsaminaceae | + + | + 11
Impatiens munnarensis E. Bames + + |+ 1}
Immpatiens neo-barnesii
C.E.C.Fischer + + [ + 11
Impatiens nilagirica
C.E.CFischer + + | + 11
Begoniaaliciae C E.C. Fischer Begonjaceae | + + | + 11
Begonie anamalayanaBedd. + + |+ 11
Berberis lambertiiR_Parker Berberidaceae | + + |+ 11
Arenaria curvifoliaMajumdar Caryophyllaceae| + + | + 11
Arenariaferruginea
Duthie ex Williams + + |+ 11
'Eugnymus angulata Wight Celastraceae | + + | + + 13
Euonymus assamicus Blakelock + + | + + | 13
SalaciajenkinsiiKurz ' + + | + 8
Salacia malabarica Garoble + + |+ 11
Belosynapsis kewensis
Hassk.ex Kurz Commelinaceae| + + | + 11
Kalanchoeroseus C B. Clarke Crassulaceae | + + + | + 14
Elaegnus conferta Roxb. ssp.
" dendroidea Servetaz Elaeagnaceae | + + |+ + 13
Crotalaria fysoniiDunn var. ,
glabraGarmble Fabaceae + + |+ 11
Crotalaria kodaiensis
Debberm & Biswas + + )+ 11
Crotalaria sandoorensis
Bedd. exGamble + -+ (+ 11
Humboldtia bourdilloni Prain + + + | + + 16
Humboldtia laurifolia Vahl + + + 6
| Humboldtia unijugavar. unijuga
Beddome + + |+ |+ + 14
Nogra filicaulis (Kurz) Merr. + 2

Contd....
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Scientific Name FamilyName | Conservation Socio-Economic Biological | Total
Value Value Value Score
value
Al|A2 | A3 | BI |B2|B3|B4|B5|B6 |Ci1| C2|C3
Hydnocarpus macrocarpa

(Bedd.) Warb. ssp. Macrocarpa | Flacourtiaceae| + + | + + + 14
Leucas mukerjianaRao &Kumari | Lamiaceae + + | + 11
Pogostemonnilagiricus Gamble Lamiaceae + + |+ 11
Pogostemon paludosus Benth. + + | + 11
Actinodaphne lanataMeisner Lauraceae + + |+ + 13
Actinodophnebourneae Gamble + + | + + 13
Iphigeniasahyadrica

Ansari & RollaRao Liliaceae + + + 13
Liliummacklineae Sealy + + + 11
Scillaviridis Blatt. & Halb. + + |+ 11
Decaschistia rufaCraib Malvaceae + + + 11
Memecylonflavescens Gamble | Melastomataceae| + + |+ + 13
Kendrickiawalkeri (Wight)

Hook. f. 3
Eugenia discifera Gamble + + | + + 13
Meteoromyrtus wynaadensis

(Bedd.) Gamble + + | + | +]| + 16
Syzigium travancoricum Gamble + + + |+ + 16
Syzygium courtallense (Gamble)

Alston + + + |+ + 14
Syzygiumgambleanum

Rathakr & Chitra + + |+ + 13
Ipseamalabarica (Reichb.f)

Hook.f. Orchidaceae | + + + 1]
Anoectochilus nicobaricus

Balakr, &P. Chakra. Orchidaceae | + + + 11
Anoectochilus tetrapterus Hook. £. + + + 11
Aphyllorchis gollani Duthie + + + 1]
Calanthe pachystalix Reichb.f. ex

Hook.f. + + 3
Cymbidiumywhiteae

King & Pantling + + + 11
Dendrobium tenuicaule Hook f. + + + 11
Flickengcria hesperis Seidenf. + + + 11
Malleola andamanica Balakr, &

Bhargava + + +
Paphiopedilium druryi(Bedd.) Steir, + + + + 14
Paphiopedilum fairrieanum

(Lindl.) Stein + + + 11
Paphiopediliumwardii Summerh. + + + 11
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Drawbacks of the Methodology

The conservation status in particular is based on secondary
sources (screened at Level-I prioritisation step). In any
case, periodic re-assessments of all threatened species is a
cardinal need.

The methodology ascribes arbitrary values to the
selected parameters used for prioritising endangered
species. The scores ascribed to different sub-criteria like
medicinal value, food value, timber value, endemicity,
taxonomic urniquenessetc., are very subjective.

The potential medicinal value or food value of many
plant species is yet to be investigated. With the existing
knowledge, which could well be insufficient in many cases,
the methodology for prioritisation could be suspect, but in
absence of knowledge in the gap areas it might serve the
purpose for the present.

Results and Observations

When the endangered species were prioritised on the basis
of biological value, alone (Table 1a) it was found that only
onc species, Meteoromyrtus wynaadensis, scored
maximum value of 10 points on basis of its narrow
endemicity, taxonomic uniqueness (being the constituent
species of a monotypic genus) and arborescent/ tree form.
Next are two species, Sanfapua madurensis and Frerea
indica, both of which have scored 8 points on the basis of
their endemicity and taxonomic uniqueness; both represent
monotypic endemic genera. The rest of the endangered
species have total score values of 5 to 7 mostly on basis of
endemicity and arborescent/ tree form. Therefore, from the
biological point of view priority for conservation must be
given to narrow endemic species that are taxonomically
unique and have an arborescent life form.

Adding on conservation value and socio-economic
value to the biological value (Table 1b) through the
methodology described earlier about 31 species were found
to secure maximum values ranging from 12 ~ 16 points (list
appended). These prioritised species were found to have
certain commonalties like endemicity and narrow /
localised distribution range. They gain an edge over others
by having socio-economic value or biological value over
and abovc the conservation value, which is a common
denominator.

The top 10 endangered species prioritised on basis of
conservation value, socio-economic value and biological
value (Table 1b) are; Humboldtia bourdillonii, Meteoro-
myrtus wynaadensis, Syzigium  fravancoricum, S.
courtallensis, Ceropegia mahabalei, Frerea indica,
Kalanchoe roseus, Humboldtia unijuga, var. unijuga,
Hydnocarpus macrocarpa ssp. macrocarpa, and
Paphiopeditum druryi.

The top three species had the maximum score values of
16 points. These are Humboldtia bourdillonii,
Meteoromyrtus wynaadensis, and Syzigium travan-
coricum. Incidentally, all the three are arborescent (trec)
species. fumboldtia bourdillonii is an endemic tree species
confined to a very narrow distribution range in the southern

'W. Glats; its attractive flowers lend it horticultural

potential, while the edible pods lend it high food value. As
such, its socio-economic importance add to the overall
value of the species. Syzigium travancorfcum, an endemic
tree species that is surviving in a few sacred groves in
Kerala, is also of socio-ecorniomic significance, being of
medicinal value. Meteoromyrtuus wynaadensis, also a tree
species endemic to a narrow geographic range, on the other
hand scores well owing to i{s biological value; the species is
taxonomically unique, being a representative of a
monotypic endemic genus of peninsular India.

The rest of the species that figure in the top ten bracket,
with total scored values of 14 points, are a simifar mix of
species with socio-economic and biological values.
Syzygium courtallense, Humboldtia unijuga var. unijuga,
and Hydnocarpus macrocarpa Ssp. macrocarpa ate Narrow
endemic species that of socio-economic and biological
values. All three are narrow endemic species with
arborescent life forms giving them a higher biological
value. Syzygium courtallense has horticultural value, with
economic/food potential. Humboldtia unijuga var. unijuga
is of timber and horticultural value. Hydnocarpus
macrocarpa var. macrocarpa is again of timber value and
has medicinal potential. Ceropegia mahabalei has high
food value with its edible tubers being a cherished food item
for the local communities; the plant has attractive flowers
of horticultural potential.

Frereaindicaonthe other hand figures in the top ten list
purely on the mérit of jts biological value; it is
taxonomically unique being a representative of a
monotypic endemic genus of the family Asclepiadaceae.
The species isbiologically interesting in other ways too; the
shiny stems attract the birds that probably mistake it for
worins and help in its dispersal, and the bright flowers
attract insects.

Kalanchoe roseus and Paphiopedilum druryi, besides
being narrow endemic species, also have socio-economic
value, being of use in medicine. The former is used as
antidote for snakebites in the local ethnomedicine; its
attractive flowers are also of horticultural value. The latter,
which was once regarded as extinct TUCN Red Data Book)
until rediscovered again in the Kalakad forests, is of
immense horticultural value (highly prized by the plant
collectors) and also purported to be of medicinal value.

Among the rest of the High priority endangered species,
only one species, Santapaua madurensis, is of very high
biological value. The species is taxonomically unique,



being a complement of the monotypic endemic genus,
Santapauna, which is endemically restricted to Alagar hills
in southern E. Ghats. (However, being taxonomically very
closely allied to the Sri Lankan endemic genus
Plaesianthea, the delimitation of this species merits further
study).

Of the remaining species in the prioritised list of
endangered plants (total score values ranging from 12 to
13) the bulk are of high biological value by virtue of being
endemics with arborescent tree forms. These include
Euonymus angulata, E. assamicus, Acer hookeri var.
majus, A. hookeri var membranaceum, A. sikkimense,
Buchanania barberi, Nothopegia aureo-fulva, Elaegnus
conferta ssp. dendroidea, Actinodaphne lanata, A.
bourneae, Eugenia discifera, Syzygium gambleanum and
Desmosviridiflorus.

Buchanania barberi is a narrow endemic iree species
confined to southern W. Ghats. This species is not known to
have any particular use, but other species are well known
sources of edible fruits and oil, which are used in local
medicine.

Euonymus angulata and E. assamicus are endemic tree
species; the former being confined to the hotspot area of
southern W. Ghats, while the latter is restricted only to
Dalie Valley in the NE region. The socio-economic
potential of the two species is not known owing to their
rarity, but other species of the group are used in medicine,
the wood used for turnery, and leavesas fodder.

The endangered acers are found only in the Himalayas.
Acer hookerivar. majus, A. oblongumvar. microcarpum, A.
sikkimense var. serrulatum are confined to the Eastern
Himalaya ‘Hotspot’ areca. Only A. oblongum var.
membranaceum is endemic to Mussoorie hills in W.
Himalaya. The socio-economic profile of the species shows
that Acer hookeri var. majus is used locally as fuel wood,
while A. oblongum var. membranaceum is of horticultural
value.

Elaegnus conferta ssp. dendroidea is an endemic tree
species confined to Khasi hills in NE region; though this
species is not known to have specific uses other species of
the group have food value (the fruits are edible and relished
by thelocal people).

Nothopegia aurzo-fulva is an endemic tree confined to
the Tirunelveli hills of southern W. Ghats; the wood has low
quality timber value.

The endemic trees Actinodaphne lanata and A.
bourneae are restricted to the Nilgiri hills and Palni hills
respectively in the southern W. Ghats ‘hotspot’ area.
Though no socio-economic value is recorded they have
medicinal potential with some level of the alkaloid
‘actinodaphnine’ in theirbark.

Stmilarly, Eugenia discifera is an endemic tree species

M. Ahmedullah 453

confined to a narrow range in the southern W. Ghats; it has
no known socio-economic value, but has potential value in
food, medicine, and as low-quality timber. The same is the
case with the endemic tree Syzygium gambleanum that is
recorded so far only from the lower hills of Kothyar in
southern W. Ghats.

Memecylon flavescens has no known uses, but other
species of the genus are well known sources of food,
medicine andlow quality wood.

Among the rest of the endangered species that have
shrubby or herbaceous life forms are Ceropegia lawii, C.
panchganiensis, Livistona  jenkinsiana, Iphigenia
sahyadrica and Saussurea costus.

Ceropegia lawii and C. panchganiensis are endemic to
Harischandragad hill and Panchgani respectively in
northern W. Ghats at about 1000 m altitude. Apart from
being narrow endemics these species have high food value,
with their tubers being consumed by the local communities
-afactorresponsible for their endangerment,

The endangered palm Livistona jenkinsiana is spread
over two biogeographic zones in NE region; it bas high
socio-economic value with its seeds (endosperm) being
edible and of food value; the leaves used by local
communities for thatching purposes, and the plant as a
whole being of high horticultural value.

The liliaceaous species [phigenia sahyadrica, which is
endemic to the central W. Ghats, is a source of the alkaloid
‘colchicine’ used extensively as a drug in modern
medicine.

The high altitude endemic species Saussurea costus,
which is distributed in the Western Himalayas between
3200 to 3800 m altitude, is of very high economic value so
much so that it has been listed in Appendix I of CITES,
wherein the trade of the species is globally banned. The
species is a source of ‘kuth’, an aromatic oil extensively
used in perfumery. It also is the source the alkaloid
‘saussurine’ used in medicine.

As is secn the majority of the high priority endangered
species have biological as well as socio-economic values.
The urgent need for their conservation is obvious.

The endangered species, which have scored a total
value of 11 points, are generally of no known socio-
economic value at present, but are of high biological value
and conservation value. Being biological entities, which
are restricted to narrow geographic ranges, and by virtue of
their endemicity found only in a specific area and nowhere
elsein the world, are globally significant from the scientific
standpoint and, as such, these species are no less important.
Besides, the potential of these species in medicine orfood is
yet to be discovered. Hence, these genepools are of
significance to the future bio-security and need to be
conserved for posterity.
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Distribution Pattern of the Endangered Plants

Analysis of the distribution patterns of the prioritised
species shows that the endangered plants are found mostly
inthetwo globally recognised ‘hotspot’ areas: W.Ghats and
E. Himalayas.

Out of the top ten prioritised plants nine plants are
endemic in the sonthern W. Ghats, while only one
(Kalanchoe roseus) is from the NE region. The nine plants
that are endemic in the southern W. Ghats are: Humboldtia
bourdillonti, Merteoromyrtus wynaadensis, Syzigium
travancoricum, S. courtallense, Ceropegia mahabalei,

Frerea indica, Humboldlia unijuga var. unijuga,
Hydnocarpus macrocarpa, ssp. macrocarpa, and
Paphiopedilum druryi.

Out ofthe 31 High Priority Endangered Plants 2 species
viz., Acer oblongum var. membranaceum and Saussurea
costus are from the Western Himalaya, 3 species
(Kalanchoe roseus, Euonymus assamicus, Elaegnus
conferta ssp. dendoidea) are from the NE region, while the
rest are all endemic to the W. Ghats. The prioritised
endangered species of the W. Ghats are mostly found in the

southern portion of the ‘hotspot’ area; the only species
found in the northern sector are Ceropegia lawii, C.
panchganiensis and Iphigenia sahyadrica.

An almost similar pattern of distribution is observed for
the other47 endangered species.
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APPENDIX

Prioritised Endangered Species

L High Priority Endangered Species

M. Ahmeduliah

Scientific Name Family Name Total Score value
Humboldtia bourdilloni Prain Fabaceae 16
Meteoromyrtus wynaadensis (Bedd.) Gamble Myrtaceae 16
Syzigium travancoricur: Gamble Myrtaceac 16
Syzygium courtallense (Garble) Alston ” 14
Ceropegia mahabalei Hemadri & Ansari Asclepiadaceae 14
Frerea indica Dalz. Asclepiadaceae 14
Kalanchoe roseus C.B. Clarke Crassulaceae 14
Humboldtia unijuga var. unijuga Beddome Fabaceae 14
Hydnocarpus macrocarpa (Bedd.) Warb. ssp. Macrocarpa Flacourtiaceae 14
Paphiopedilum druryi (Bedd.) Stein Orchidaceae 14
Santapaua madurensis Balakr. & Subram, Acanthaceae 13
Cerapegia lawii Hook f. Asclepiadaceae 13
Cergpegia panchganiensis Blatter & McCann » 13
Euonymus angulata Wight Celastraceae 13
Euonymus assamicus Blakelock » 13
Acer hookeri Miquel var. majus Pax Aceraceae 13
Acer oblongum Wall. var. microcarpum Hiem » 13
Acer oblongum Wall. ex DC. var membranaceum Bannerji »” 13
Acer sikkimense Miquel var. serrulotum Pax » 13
Buchanania barberi Gamble Anacardiaceae 13
Nothopegia aureo - fulva Bedd. ex Hook f. " 3
Livistona jenkinsiana Griff. Arecaceae 13
Elaegnus conferta Roxb. ssp. dendroidea Servetaz Elaeagnaceae 13
Actinodaphne lanata Meisner Lauraceae 13
Actinodophne bourneae Gamble » 13
Iphigenia sahyadrica Ansari & Rolla Rao Liliaceae 13
Memecylon flavescens Gamble Meclastomataceae 13
Eugenia discifera Gamble Myrtaceae 13
Syzygium gambleanum Rathakr & Chitra ,, 13
Desmos viridiflorus (Bedd.) Stapf Annonaceae 12
Saussurea costus (Fale.) Lipschitz. Asteraceae 12

II. Other Endangered Species

Scientific Name Family Name Total Score value
Dicliptera abuensis Blatter Acanthaceae 11
Strobilanthes hallbergii Blatter Acanthaceae 1
Acer osmastonii Gamble Aceraceae 11
Pimpinella tirupatiensis Balakr. & Subram Apiaceae I
Pimpinella wallichii Clarke » 11
Cryptocoryne tortyosa Blatter & McCann Araceae 11
Calamus-inermis T. Anders. Arecaceae 1
Ceropegia beddomei Hook.f. Asclepiadaceae 11
Ceropegin omissa Huber ” 11
Ceropegia barnesii Bruce & Chatterjec » 11
Lactuca bentharmii Clarke Astcraccac 11

Contd. . ..
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Scientific Nome Family Name Total Score value
Lactuea cooperi Anthony ” 11
Lactuca filicina Duthie ex Stebbins ” 11
Lactuca undulata Ledeb » 11
Senecio kundaicus Fischer » 11
Vernonia multibracteata Gamble " 11
Vernonia pulneyensis Gamble " 1
DImpatiens anaimudica C.E.C. Fischer Balsaminacesae 11
Impatiens johnii Barnes » 11
Impatiens munnarensis E. Bames " 11
Impatiens neo-barnesii C.E.C. Fischer »» 11
Impatiens nilagirica C.E.C Fischer » 11
Begonia aliciae C.E.C. Fischer Begoniaceae 11
Begonia anamalayana Bedd. “ 11
Berberis lambertii R. Parker Berberidaceae 11
Arenaria curvifolia Majuradar Caryophyllaceae 11
Arenaria ferruginea Duthie ex Williams » 11
Salacia malabarica Gamble Celastraceae 11
Belosynapsis kewensis Hassk.ex Kurz Commelinaceac 11
Crotalaria fysonii Dunn var. glabra Gamble Fabaceze n
Crotalaria kodaiensis Debberm & Biswas - 11
Crotalaria sandoorensis Bedd. ex Gamble " 11
Leucas mukerjiana Rao & Kumari Lamiaceace 11
Pogostemon nilagiricus Gamble " 11
Pogostemon paludosus Benth. » 1
Lilium macklineae Sealy Liliaceae 11
Scilla viridis Blatt. & Halb. " 11
Decaschistia rufa Craib Malvaceae 11
Ipsea malabarica (Reichb.f) Hook.f. Orchidaceae 1
Anoectochilus nicobaricus Balakr. & P. Chakra. » 11
Anoectochilus tetrapterus Hook. £, Orchidaceac 11
Aphyllorchis gollani Duthie " 11
Cymbidium whiteae Xing & Pantling ” 11
Dendrobium tenuicaule Hook. f. " 11
Flickengeria hesperis Seidenf. » 11
Malleola andamanica Balakr. & Bhargava . 11

Paphiopedilum fairrieanum (Lindl. ) Stein
-Paphiopedilum ywardii Summerh.

1
11




BIOGEOGRAPHIC ZONES OF INDIA
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11. Santapaua madurensis 16. Acer hookeri

12. Ceropegia lawii 17. Acer oblongum

13. Ceropegia panchganiensis 18. Acer oblongum var. membranaceum
14. Euonymus angulata 19. Acer sikkimense var. serrulatum

15. Euonymus assamicus 20. Buchanania barberi



Fig -2 (a). Distribution map of

21.
22.
23.
24,
295.
26.
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Endangered Species

Memecylon flavescens
Fugenia discifera
Syzygium gambleanum
Desmos viridiflorus
Saussurea costus



Known Species Diversity in Indian Trees: A Summary

Suman Sahai

Objectives

To document the range of genetic variability found amongst
the tree species of Indian forests.

Methodology

The study recorded the known genera, the species and
phenotypic variability known within the genera in all the
sixteen forest types as mentioned in Champion and Seth
(1968).

This study was conducted in order to compile in one
place all the information published in various places about
species diversity of Indian trees. Over 300 publications
have been scanned to cull information about the
characterististics of various species. These publications
include books, journals, monographs, reports, occasional
papers, dissertations and conference papers. The
publications were accessed from several libraries of Forest
Research Institutes and departments of Forestry at
universities.

Indian trees, indeed trees the world over, have
traditionally been seen as sources of timber so the
publications concentrate on these characteristics, often
exclusively so, more than on other genetic traits. It has been
the task of this study to ferret out information about non-
timber qualities in order to comprehensively assess the
germplasm of Indian trees for the range of their qualities
and characteristics.

General

India with aland mass of over 329 million hectares, 2.4% of
the global area, is home to a staggering array of species.
Seven per cent of the world’s flora is represented in India.
Of the recorded 45,000 species of plants, 15,000 are
flowering. Such a high diversity of flora has arisen as a
result of high climatic variability. Based on rainfall, India
can bedivided info 4 climatic regions:

*  Heavy rainfall area (1100 cm annually): Northeast

and the west coast.
*  Moderately high rainfall area (150 cm annually):

Eastern peninsular plateau extending into Indo-
Gangetic plainsand eastwards to the coast.

*  Low rainfall area (75 cm annually): Punjab plains,
Central India up to western Deccan, East Karnataka
and Western Andhra Pradesh.

*  Nominal rainfall area (10 cm annually): Rajasthan,
Gujratand Ladhak plateau,

Such a pattern of rainfall and associated climatic
variability has resulted in forests with various kinds of
species and species associations, which are often unique as
is exemplified by the fact that 30% of the total India flora of
flowering speciesis endemic.

The rich Indian climate supports high biediversity
which is largely found in the forests of India. The forests
vary from tropical rain and sub-tropical broad leaved on
one hand to thorny scrub and dry alpine scrub on the other.
Based on the associations and the dominant or emerging
dominants, 16 major forest types have been identified in
India (Champion and Seth 1968). It may be noted here that
the forest types classified are irrespective of physiographic,
edaphic or biotic factors and the emphasis is on main tree
layers or on the most emergent vegetation, The major types
are further subdivided into sub-types on a geographic basis.

According to the forest cover assessments of 1997
(State of Forest Report 1997), the total forest cover, which
includes dense forest, open forest and mangrove, is
estimated to be 633,397 sq.km. This constitutes 19.27% of
the country’s geographic area.

Change in Forest Cover

A comparison of the forest cover of the country as per 1997
assessment and 1995 assessment reveals that the total
forest cover of the country has decreased from 638,879
sq.km., thus showing a net lossof 5,482 sq.km.

The changes in forest cover shows that the states of
Andhra Pradesh, Arunachal Pradesh, Assam, Bihar,
Kerala, Madhya Pradesh, Manipur, Meghalaya, Nagaland,
Orissa and the Union Territory of Andaman & Nicobar
Islands have lost forest cover.

Thestateswhich recorded gains in forest coverincluded
Goa, Gujarat, Haryana, Himachal Pradesh, Jammu &
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Kashmir, Karnataka, Maharashtra, Mizoram, Punjab,
Rajasthan, Sikkim, Tamil Nadu, Tripura, Uttar Pradesh
and West Bengal.

In Delhi, Chandigarh, Dadra & Nagra Haveli and
Daman & Diu, there was no change in forest cover during
the period of the last two assessments.

The major losses of 3,822 and 3,969 sq.km., have been
recorded in Andhra Pradesh and Madhya Pradesh
respectively.

As we see, India is far behind the 1988 National Forest
Policy Goal of achieving 33% forest cover of the total land
area. Also the current status of the forest cover include 5.89
million hectares of scrub areas which are highly degraded
and barren (crown density is muchless than 10%).

The rapid increase in the human population has further
intensified the dependence on the forest resources for fuel,
food, fibre and timber. It has been observed that many states
have recorded reduction in the forestcover .

The rapid deforestation has increased the urgency for
documenting the genetic vadability of the forest tree
species of India. It is expected that such a documentation
will belp in the planning of afforestation programmes and
in wiseand sustainable use of forest resources.

Tropical forests constitute nearly 80% of the Indian
forests. Of the different kinds of tropical forests, the
commonest are the moist deciduons and dry deciduous
forests. These constitute about 37 and 29 per cent of forest
cover of the country respectively. The former type is
characterized by mainly deciduous trees, which often
exceed 25 m in height and the latter by smaller deciduous
trees usually 8 to 20 m high. These two types of tropical
forest are widely distributed in many Indian states.
Subtropical pine forests are an important sub type of
montane subtropical forests that constitute almost 7% of
India’s forest cover and range from Kashmir to Arunachal
Pradesh. As has been mentioned earlier in this report, the
country’s forest cover has witnessed a sharp decline aver
the past few decades. The area officially recorded as forests,
including ‘protected forests” (with or without tree cover) is
about 77 million hectares or 22.8 per cent of the total land
areaofIndia.

Forest cover greatly varies in different states. In
Andaman and Nicobar Islands, 90 per cent of the land is
under forest cover. States such as Arunachal Pradesh,
Mizoram, and Nagaland have forest cover that ranges from
80 to 90 per cent of their land area. The cover declines in
states such as Sikkim, where the forest cover is about 44 per
cent. The cover further reduces in States like Goa, Madhya
Pradesh and Orissa where it is only about 30 per cent, A
much dismal picture of the forest cover is painted in States
such as Bihar, Karnataka, vaharashira, Tamil Nadu and
Uttar Pradesh where the forest cover is only between 11 to
17percent.

Indian forests have, however, managed to make it so far.
But if the reduction in the forest cover continues at the
current rate, soon we will loose this magnificent, life-
giving, natural resources. With the forests gone, many
other species that they support will also be wiped out.
Species extinction is a one way process. Therefore, it
becomes pertinent to appreciate the forest wealth and, to
achieve this, the first requirement is to assess the diversity
in the forests and the species that compose them, Asearly as
1968, Champion and Seth classified Indian forests into 16
major and many more sub types. These different forest types
and the different dominant vegetation types and their
associative vegetation adequately highlight the wvast
diversity ofthe Indian forests.

Such diverse types of forests harbour diverse plant
species. With the rapid rate of decline of forests, there is an
urgent need to document the nature and range of genetic
variability found amongst the trees of the Indian forests.
The inventorying of biodiversity provided fundamental
and essential biological information used by many basic
scientific disciplines, such as systematics, population
biology, ecology and other fields of comparative biology
and also helps various disciplines of applied sciences, such
as biotechnology. Further, with the signing of the

.Convention on Biological Diversity and Agenda 21, the

need of inventorying and monitoring biodiversity has been
highlighted. For effective monitoring it is essential to
document the diversity. Data from inventorying and
monitoring are essential for identifying key issues for
policy and management goals. The biodiversity inventory
can be used for prioritising conservation, planning land
use, conducting environmental impact assessments and in
assessing the state of biodiversity jtself. It also provides a
basis for scientific research and defines the current and
future options available for meeting human needs and for
sustainable utilisation of the resources.

To have available a large diversity to ensure genetic
variability and to avoid monoculture in afforestation
programmes, the first requirement is to document the
known diversity of the trees of Indian forests. An inventory
of the diversity of trees of Indian forests may also be helpful
in assessing the range of special characteristics like
medicinal use, timber extraciion, etc. that can also be used
for the sustainable utilisation of natural resources.

In the present report on the assessment of tree
germplasm in the forests of India, information about the
genera and, to the extent possible, the species variability
within the genera, has been recorded. An attempt has also
been made to identify the conservation and research status
of that species. Wherever possible, the human use a
particular species is out to has also been identified. Based
on the importance of the tree resources, separate lists of
trees that are sources of fruits, medicine, timber etc are



provided. These lists also contains names of those species
that are not yet commercially exploited.

Summary

The'entire species diversity of Indian trees can be ordered
under 503 genera. These are listed in the main table. The
table lists only those species of these genera that are trees,
excluding those that are vines, shrubs and herbs. In
addition, the list gives the physical characteristics of the
particular genus and its geographical distribution.

The 503 genera are derived from several botanical
families. The most commonly occurring family is the
Euphorbiacea. Amongst Indian trees there are 36 genera
from the Buphorbiacea. Almost as frequently found is the
Leguminosae with 26 genera. These two families are well
represented in tropical Asia. Other families like the
Pinacea are not well represented in India, with only 6
genera. Pinacea and other conifers are found in temperate
and sub-temperate regions and therefore restricted in their
distribution here,

Species Distribution and Frequency

While there are some genera in which the number of species
isaslow as one, there are other genera like Engenia with as
many as 700 species and Ficus and Enphorbia where the
number of species is 600.

Fifty four genera, mentioned below are represented by
justonespecies

S.No. Genus Species Name
1. Acrocarpus fraxinifolius
2. Adansonia digitata
3. Ambherstia nobilis
4, Anona cadamba
5. Aulacodiscus premnoides
6. Balanostreblus ilicifolia
7. Bischofia javanica
8. Bixa orellana
9. Brachytome wallichi

10. Bucklandia populnea
11. Cedrus deodara
12, Chickrassia tabularis
13. Chloroxylon swietenia
14. Cullenia excelsa

15. Dittelasma rarak

16. Dobera roxburghit
17. Erinocarpus nimmoanus
18. Feronia elephantum
19. Filicium decipiens
20. Gamblea ciliata
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S.No. Genus Species Name

21 " Givotia rottleriformis

22. Gynocardia odorata

23. Gyrocarpus jacquini

24, Holoptelea integrifolia

25, Hovenia dulcis

26. Kandelia rheedit

27. Kleinhovia hospita

28. Lasiococca symphilliaefolia

29. Leucosceptrum canum

30. Mayodendron igneum

3L Millingtonia hortensis

32. Mischodon zeylanicus

33. Morindopsis capillaris

34, Nyctanthes arbor-tristis

35, Oroxylum indicum

36. Ougeinia dalbergioides

37. Panjanelia rheedi

38. Pemphis acidula

39. Platystigma myristiceum

40, Pongamia glabra

41, Ricinus commurnis

42, Rumphia tiliaefolia

43, Sarcochlamys pulcherrima

44, Scyphiphora hydrophyllacea

45, Splenocasrpus indica

46. Soymida febrifoga

47. Stelechocarpus burahol

48, Sycopsis griffithiana

49, Tamarindus indica

50. Telrameles nudiflora

51. Toricellia tiliaefolia

52. Utleria salicifolia

53. Xerospermum noronhianum

54, Xylia dolabriformis

Another 148 genera are also quite sparsely represented,
having only from 2 to 10 species each. These are given

below.

S.No. Genus No. of Species
1. Acanthopanax 6
2. Actephila 10
3. Adenanthera 4
4, Adenochlaena 4.5
5. Adina 6
6. Adinandra 10
7. Aegle 3
8. Afzelia 10
9. Ailanthus 4

10. Alangium 2
11. Aleurites 3

Contd. . . .
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S.No. Genus No. of Species S.No. Genus No. of Species
12. Allaeanthus 2-3 65. Docynia 2
13. Alphonsea 3 66. Pracontomelum 5
14, . Altingia 2 67. Drimycarpus 2-3
15. Anacolosa 6 68. Duabanga 2
16. Anaxagorea 6 69. Echinocarpus 7
17. Anogeissus 5 70. Ellipantus 5
18. Antiaris 5-6 71. Engelhardtia 4-5
19. Apodytes 9 72. Enkianthus 5
20. Apollonias 2 73. Eriobotrya 9
21. Aquilaria 2-3 74. Eriodendron 3
22, Arthrophyllum 3 75. Erioglossum 2
23. Atlantia 10 76. Eriolaena 8
24, Averrhoa 4 7. Erthrospermum 6
25, Balanites 2 78. Eurycoma 2
26. Balsamodendron 10 79. Flueggia 6
27. Berchemia 10 80. Garuga 10
28, Bombax 10 g81. Gironniera 8-10
29, Boswellia 6 82. Gluta 8
30. Bouea 5 83. Glycosmis 5
31 Brassaia 2 84. Glyptopetalum 3
32. Brassaiopsis 10 85. Gmelina 8
33. Broussonetia 2-3 86. Gomphandra 6
34, Brownlowia 3 87. Gordonia 10
35. Brucea 6 88. Guazuma 5
36. Brugiera 8 89. Hardwickia 3
37. Butea 4 90. Harpultia 6
38. Byrsophyllum 2 91, Hemicyclia 9
39. Carallia 7 92, Heritiera 5
40, Carapa 2 93. Hernandia 8
4], Careya 3 94. Heteropanax 1-2
42, Carpimus 9 95. Heterophragmma 5
43, Cephalanthus 6 96. Heynea 3
44, Cephalotaxus 6 97. Hippophae 2
45, Cerebra 4 98. Hourrhena 7-8
46. Ceriops 2-3 99. Holigarna 7
47, Chaetocarpus 8 100. Humboldtia 5
48. Champereia 12 101. Hunteria 3
49, Citrus 7 102. Hydnocarpus 6
50. Cleyera 6 103. Hymenocardia 5
51. Coceoceras 3 104. Hymenodictyon 4-5
52. Colelodepas 3 105. Micium 5
53. Corylus 7 106. Isonandra 6
54, Crataeva 6 107, Itea 5
55. Crypteronia 5 108. Ixonanthes 8
56. Cudrania 3-4 109. Juglans 3-4
57. Cyathocalyx 3 110. Kayea 4
58. Debregesia 5 111. Kokoona 3
59. Decaspermum 4 112 Kurrimia -
60. Dehaasia 10 113. Kydia 2
61. Dicellostylus 2 114, Larix 8
62. Dimorphocalyx 3-4 115. Lepionurus 2
63. Diplospora 6-8 116. Leptonicia 4
64. Distylium 2 117. Leucaena 8

Contd. . . .
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S.No. Genus No. of Species
118. Limonia 3
119, Lophopetalum 8
120. Lumnitzera 2
121. Macropanax 2
122. Maddenia 2
123. Manglietia 5
124, Mappia 8-10
125. Marlea 8
126. Mastixia 8
127. Melanorrhoea 4
128. Melia 5
129, Mesua 3
130. Micromelum 4
131. Microtropis 9
132. Miliusa 7
133, Moringa 3
134, Morus -
135. Murraya 4
136. Niebutria 8
137. Nothopegia 3
138. Nyssa 5-6
139. Opilia 2
140. Osmanthus 8
141, Ostodes 6-8
142. Osyris 5-6
143. Parishia 3
144, Parkia 8
145, Parkinsonia 3
146. Pceciloneuron 2
147. Peltophorum 6
148. Pentapanax 5

As many as 31 genera have 100 or more species and
represent the bulk of the genetic diversity in Indian trees.

S.No. Genus No. of Species
1. Acacia 430
2. Ardisia 200
3. Bauhinia 130
4, Capparis 120
5. Cinnamomum cal30
6. Cordia (Boraginaceae) 180
7. Croton ca 500
8. Diospyros 153
9. Eucalyptus >130

10. Eugenia >700
1L Euphorbia 600
13, Ficus ca 600
14. .Glochidon 120
15. Hibiscus 150
16. Ilex 145
17, Inga 140

S.No. Genus No. of Species
18. Ixora 100
19. Litsaea 140
20. Melaleuca >100
21. Memecylon

(Melastomaceae) 100
22, Mimosa 230
23! Pithecolobium 100
24, Psidium 100
25, Psychotria 500
26. Quercus 300
27. Rhododendron 130
28. Rhus 120
29. Salix (Salicaceae) 160
30. Symplocos 160
31 Tabernaemontana 110

Uses and Range of Utility

Almost 40 % of trees are used for non timber wood, a lot of it
is for construction and furniture. A surprising 10 % of trees
provide food in some form. Timber accounts for another
10%. The demand for fuel affecting just 7.8% of the genera
appears to be an underassessment. With the growing rural
population and corresponding demand for fuel wood, this
figure wounld have tobe revised upwards.

Uses Genera |%of Total
1. | Wood, otherthan Timber 309 38.38
2. | Edible (Fruit, Leavesetc.) 82 10.18
3. | Timber 77 9.56
4. | Fuel 63 7.82
5. | Medicinal 63 7.82
6. | Horticultural, ornamental,
Avenue 62 7.70
7. | Dye, Colour, Tanning 35 434
8.| Fodder 30 3.72
9.1 Oil 29 3.60
10. | Gum-Resin 23 2.85
11.| Aromatic, Fragrant 19 2.36
12. | ReligiousPurposes 19 2.36
13. | Fibre 13 0.12
14.| Insecticide, Poison, repellent 08 0.99
15. | Fertilizer, Manure 03 0.37

Forest Trees having High Medicinal Value

In this era of herbal drugs and neutraceuticals, Indian trees
reveal a great potential for income generation for local and
tribal communities living around them. What is needed is a

time bound plan for sustainable harvesting and market tie
ups to exploit this potential.
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A total of 53 species of Indian forest trees contain high
medicinal value, Some of the most commonly used parts of
these trees are leaves, bark, fruit, root, flowers, seed and
stem. In some cases, gum, wood etc.are also known to be
used. It hasbeen found that these trees have applicationin a
wide range of ailments. Some of the ailments which find
common mention are diarrhoea, dysentery, congh, cold,
fever, headache, nausea, vomiting , inflammation, colic,
indigestion, flatulence, constipation, loss of appetite, snake
bites, scorpion stings, astringent, asthma and various
gastro-intestinal, skin & soft tissue and respiratory tract
infections. Some trees are also reported to be used for the
preparation of tonics and aphrodisiacs.

Dye yielding Trees of Indian Forests

India’s forest trees are a good source of vegetable dyes.
Altogether 53 species are reported to yield dyes. Black,
brown, yellow and red are the most common colouss that
are derived from these. Bark, flowers, leaves and roots are
the most commonly used parts of these trees, Some of the
better known dye yielding trees are: Acacia nilotica,
Anogeissus latifolia, Madhuca longifolia, Toona ciliata,
Ficusreligiosa, Terminalia tomentosa and Shorea robusta.

Oil Bearing Trees

Ofthe total Indian tree species, 136 are sources of oil. Out of
these 136, seeds of 44 species contain more than 15% oil,
according to an analysis carried out at the Forest Research
Institute (FRI), Dehradun. Nearly one-third of these oil
bearing trees have commercial potential, having an oil
content inexcess of 15%.

Status of Research

The research status of the 503 genera to which Indian trees
belong ranges from a few (20) that are well researched to
almost 450 that are almost unresearched or poorly
researched.

Very good research 20
GoodResearch 49
FairResearch 86
PoorResearch 149
Not Known 199

According to available information 248 genera are
being exploited currently. 145 are not being exploited and
there is no information about the others.

Number of Species with Unexploited Potential as
Food and Fodder

Food
Edibie fruits 98
Edible stems/ tubers 16
Edible leaves 39
Edible seeds 46
Edible flowers 17
Fodder 164
Palm Trees

Palm trees are treated separately. Palm diversity in India,
although not comparable to certain South East Asian
regions and the Caribbean, is not insignificant. Indian
palms are distributed over 13 genera and a total of 30
species are found, The genus Bentinckia appears to be
endemic and is represented by two species, coddapanna
and nicobarica. These are slender stemmed palms found in
the Travancore area and Nicobar islands. The genera
Areca, Arenga, Caryota, Cocos and Pinanga, commonly
found in India are common to most regions in Tropical
Asia. Many of these are found in Australia as well.

Many of the palms have edible parts, most notably the
coconut and areca nut. Other uses include wood and timber
as also ornamental and sometimes, religious uses.

Uses Genera

Edible 7
Fibre

Horticultural Ornamental
Wood

Miscellaneous

Timber

Religioususe

Oil
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According to available information, just 5 of the palm
genera are exploited for commercial and non-commercial
use. Little research has been done on palms found in India,
indicating the somewhat peripheral role they play in Indian
forestry and the economy. Except for Cocos, Pandanus and
Phoenix palms, little or no research has been done on the
other species.



Prioritisation of Medicinal Plants of India

ARXK. Sastry and Sudipto Chatterjee

Introduction

The project on Prioritisation of Medicinal plants is a part of
the Biodiversity Conservation Prioritisation Project being
implemented by WWF-India which secks to prioritise
biologically rich sites, species and draw strategies for
conservation of biological diversity in India. The need to
set priorities for conservation of medicinal plants was
realised in view of an exponential growth in their demand
in recent years subsequently leading to their over
exploitation, depletion and in some cases almost extinction
from their nafural habitats. Efforts are on to reverse the
trend and conserve them through ex- situ and in-situ
methods. Substantive efforts in terms of research, financial
support, education and awareness are being promoted by
the government and non-government agencies. Medicinal
plants that would require immediate conservation being
rather known, are receiving attention of scientists and the
general public. Cultivation of some of these through
conventional methods and tissue culture techniques has
met with a certain degree of success. Some of the species
have been placed in the Convention on International Trade
in Endangered Species of Fauna and Flora (CITES) to
regulate trade across the national borders and some have
been provided protection through national legislations viz.,
the Wildlife Protection Act of 1972 and Negative list of
Exports. Extraction of some of the species like Tecomella
undulata and Taxus wallichiana which have become
vulnerable, have been banned by the State Governments.
Species like Rauvolfia serpentiana which is less frequently
sighted now in the wild hasbeen demonstrated to propagate
successfully in different research institutes and medicinal
plant gardens. Efforts to rope in support for encouraging
the industry to invest in conservation studies on medicinal
plants rather than exploiting the medicinal plants from the
wild habitats and their further depletion, have been made.
Plants of ethnobiological significance in different parts of
the country are being systematically documented as well by
many institutes and organisations in this country.

Despite all these interventions, the present status of
many of the medicinal plants in the country is a cause of
concern. Unofficial trade is on the rise. The quantum of
extraction of plants from the wild and in trade is not

adequately surveyed. Population densities of most of the
species assessed as ‘critically endangered’ and
‘endangered’ are not known. The problem of medicinal
plants conservation is further accelerated by habitat loss,
unscientific methods of extraction end adulteration with
species with similar morphological features. This all the
more necessitates a fresh look at the issne hitherto
nientioned and set newer priorities. The project aims to
bring to fore medicinal plant species which are exploited
and require greater focus in the present scenario. This
project prioritises species from amongst thirteen hundred
medicinal plant species on the basis of their distributional
range, conservation status and trade, based on analyses of
available secondary information.

Objectives

1. To prepare an inventory of some important medicinal
plants with data on their habitats distributional range
and conservation status through literature study, data
available in the major herbaria and random field
surveys of limited extent for selected species.

2. To prioritise a list of medicinal plant species on the
basis ofthe identified criteria.

3. Mapping of distribution of prioritised medicinal plant
species and assess their conservation status,

4. To suggest strategies for conservation of the priori-
tised plants, identify related agencies and individuals
who may contribute towards conservation of these
plants.

The Approach

It is ofien said that almost all plant species possess
therapeutic values. However, of the 7500 plant species
recorded in Indian literature to be of medicinal value, about
3500 are widely acclaimed to be medicinal. Considering
the magnitude of work involved in prioritising species from
the known 3500 medicinal plant species, and due to time
constraint under this project, scrutiny has been restricted to
approximately 1300 plant species for prioritisation.
Literature available through BSI & CSIR Publications,
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WWF-India sponsored projects, Proceedings of the
Ethnobiological Congress held at National Botanical
Research Institute, Lucknow, Taxon data sheets available
from CAMP (Conservation Assessment Management
Plan) workshops organised by Foundation for Revitaliza-
tion of Local Health Traditions (FRLHT) and Zoo Outreach
Organisation (ZOO) etc. have provided basic inputs to
include plants from different biogeographical zones of the
country. The species initially considered for prioritisation
(Level 1) are enlisted Annexure 1 of the report. Of these,

any species reported with a narrow distributional range, in-

trade and overexploited were shortlisted to Level 2. Some
species which did not qualify under the aforesaid categories
but needed further scrutiny and assessment were also
elevated to Level 2 thus shortlisting 1300 species of Level 1
to (approximately) 700 species.

Further prioritisation of these shortlisted 700 species in
Level 2 was made through a score sheet designed on the
basis of the following six criteria, viz.,

1. Distribution

Conservation status

Trade

Cultivation

Use ofplant part/ method of harvest and
Data deficiency

ALk L

Each criterion was given equal weightage with score
values ranging from 0 - 10 and was further subcategorised.
The scores obtained under each category were summed up
for all the 700 species individually. No score was given in
case of non-existence/non-availability of information
under any of the category but appropriately highlighted as
shown in the sample score sheet. A deliberate attempt has
been made to lower the priority of a species receiving
attention through research, conservation practices and to
species receiving protection through National (WPA,
1972) and Negative List of Exports) and International
(CITES) legislations, through negative scoring. The
species under Schedule I of CITES were assumed to receive
greatest amount of protection through the International
Legislation and were therefore deleted from the list in
favour of other species. Likewise, negative scores have
been accorded to species in schedule II of CITES and
schedules of WPA, 1972, and also to those species whose
extraction has been banned by the Union or the State
Governments. Species which are in and with known
propagation techniques which ensure their survival and of
those species imported to meet partly the country’s demand
were also negatively scored.

Species for which adequate data either is not available
or could not be collected during the project period have
been segregated. Higher priorities were credited to species
which have been assessed as critically endangered,

endangered and vulnerable for which cultivation
techniques are presently not reported. For this purpose
Annual Reports/Publications of the premier institutes from
all parts of the country were referred. The information from
brochures / publications of State Forest Research Institute,
Itanagar representing the North East; National Bureau of
Plant Genetic Resources, New Delhi, National Botanical
Research Institute, Lucknow, G.B. Pant Institute for
Himalayan Ecology and Development, Almora for the
North; Agarkhar Research Institute, information from
Academy of Development Science, Raigad to represent the
West; Annual Reports of M.S. Swaminathan Research
Foundation, Madras, Tropical Botanical Garden and
Research Institute, Trivandrum, the Newsletter ‘Amruth’
published by FRLHT to represent the South; and
publications by scientists of the Botanical Survey of India,
(BSI) placed at Andaman & Nicobar Islands to represent
the Islands, were referred. The score sheet is presented in
Table 1. The first 59 highest scoring species were elevated
from Level 3 to Level 4 for a closer examination and for
final prioritisation to 30 species through a consultation
shortly tobe organised. The 59 shortlisted speciesare given
inTable2.

Fig.11is a flow chart of the methodology followed in this
exercise.

» Abiogeographic region wise priority list of medicinal
plants prepared during this study has been placed in
the Annexure of the project report.

Merits and Shortfalls of this Methodology

The methodology designed for this prioritisation exercise
readily permits future reprioritisation of plant species with
the availability of more authentic informatior on species
whose medicinal value hitherto not known. The method of
climination and negative scoring facilitates setting of
newer priorites in tune with the policy and legislative
changes and new scientific data. The categorisation of the
parameters for prioritisation helps to remove the possible
bias of the investigators in assigning score values to a
species under consideration.

This methodology is found Lo have certain shortfalls as
well. The methodology of assigning score values and using
them for prioritising the species is developed by the project
team and has not evolved through a participatory exercise.
Availability of more information under each of the criteria
for a particular species could have influenced prioritisation
of the species in other manner. However, data deficient
species have been segregated as a separate group to make a
conscious effort to garner further information on such
species wherever possible for prioritisation.

This exercise also lacks information on the



conservation efforts of the industrial sector, which is now
increasingly being pressurised to cultivate species which
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Table 1: Methodology for Prioritisation of Medicinal Plantsfrom
Second Higher Prierity list to Third Higher Priority List
A Distribution
A.l1 | Speciesendemic tofew localitiesin any biogeographic zone 10
A.2 | Speciesrestricted to only one biogeographic zone (BGZ) in the country 8
A.3 | Speciesrestrictedtotwo tethree BGZ 6
A4 | Anyplantwhosedistribution isreported to be not exactly known (DD) 9
A.0 | Speciesdistributedin three or more BGZ zones 0 |
B Conservation Status
B.1 | Species Critically Endangered/Endangered assessed by Conservation action Management Planning 10
Workshops (CAMP) /Conservation status assessed by Scientists of reputed organisations and institutes.
B.2 | Species Threatened/Rare/ Vulnerable assessed by Conservation action Management Planning 8
Workshops/Conservation status assessed by Scientists of reputed organisations and institutes.
B.0 | SpeciesnotatRisk 0
C Trade
C1 Speciesunder heavy trade and categorised as CE/E in any BZ zone by the CAMP processes and relevant 8
institutes/organisations and also not represented in schedules of CITES/negative list of exports.
C.2 | Speciesunderheavy trade but identified as V/Th by the CAMP processes and relevant institutes/ 8
organisations inany BZ zone ard also not represented in schedules of CITES/negative list of exports
C.3 | Speciesunder heavy trade but not assessed by CAMP processes/relevant institutes/organisations but 6
information available through mimeos.
C.4 | Speciesreportedtobe undermoderate trade/used for indigenons/pharmaceutical purposes; information 4
availablethrough mimeos
C.5 | Inclusionofthespeciesin CITES Appendix 1
C.6 | Inclusionofthe speciesin CITES Appendix II and inclusion of the species in negative list of exports -6
C.7 | Speciesimported from other countriesto partly meet demands of the country -
C.8 | Specieswhoseextraction from wildis banned by Govt. of India -5
- C.O | Speciesreportedtobe notthreatened/notin trade 0
| D | Cultivation
D.1 | Speciesbelongingtocat A.1andB.1 for which cultivationtechniques have not been developed by 10
premier instifutesin the country viz.,, RRL Jammu, NBRI, Lucknow, SFRI Itanagar, MSSRF, BSI, etc.,
D.2 | Speciesreceiving attentionby Research Institutes/Organisations or whose existing cultivation is known. -4
D.0 | Speciesthat would not need consideration withrespect to cultivation. 0
E Destructive Harvest of Plants /Plants with Poor Regenerationin Wild
E1l Use of whole plant or roots/ species reported to be destructively harvested 8
E2 Use of plants reported to be showing poor regeneration inthe wild/seeds recalcitrant 8
E.0 | Speciesthat need notbeconsidered under this category. 0
F Data deficient Species
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Table 2: List of Medicinal Plants Prioritised for Consultation

S. Family S.No Family

1. Aconitum falconeri Ranunculaceae 31.  Lavateracashmirian Malvaceae

2. Ampelocissus arnottiana Ampelidaceae 32.  Luvungascandens Rutaceae

3.  Angelicaglauca Apiaceae 33.  Madhucalongifolia Sapotaceae

4. Arnebiabenthamii Boraginaceae 34. Madhucainsignis Sapotaceae

5.  Cayratiapedata Vitaceae 35.  Mappiajoetida Icacinaceae

6.  Cinnamomummalabaricum  Lauraceae 36.  Meconopsisaculeata Papaveraceae

7. Cinnamomumwightii Lauraceae 37.  Microstyliswallichii Orchidaceae

8.  Clerodendrum serratum Verbenaceae 38.  Myristicadactyloides Myristicaceae

9. Coptisteeta Rannunculaceae 39.  Myristicamalabarica Myristicaceae
10.  Curculigo orchiodes Amagaryllidaceae 40.  Nothapodytes foetida Icacinaceae
11.  Curcumapseudonisntonum  Zingiberaceae 41.  Paeonigemodi - Paeoniaceae
12.  Decalepsis hamiltonii Periplocaceae 42.  Panaxpseudo ginseng Araliaceae
13.  Dioxylum malabaricum Mediaceae 43.  Piperbarberi Piperaceae
14.  Embeliatsjeriam-cottam Myrsinaceae 44,  Pleatranthesnilgherricus Lemiaceae
15.  Fritillariaroyleli Aliaceae 45.  Puerariatuberosa Fabaceae
16.  Garciniaindica Clusiaceae 46.  Rheumnobile Polygonaceae
17.  Garciniarubro echinata Clusiaceae 47.  Salaciaoblonga Hippocrateaceae
18.  Garcinia travancoria Clusiaceae 48.  Saussureaobvallata Asteraceae
19.  Gastrochilus longiflora Orchidaceae 49, Saussurea simpsoniana Asteraceae
20.  Gymnemakhandalense Asclepiadaceae 50.  Shoreatumbuggaia Dipteocarpaceae
21.  Gymnemamontanum Asclepiadaceae 51.  Strychnosaenia Loganiaceae
22.  Gymnemasylvestre Asclepiadaceae 52.  Swerita angustifolia Gentianaceae
23.  Heliostomakeralense Asclepiadaceae 53.  Sweritacorymbosa Gentianaceae
24.  Heliotropium keralense Boraginaceae 54.  Taxuswallichiana Taxaceae
25.  Heracleum candecans Apiaceae 55.  Tecomellaundulata Bignoniaceae
26.  Heracleumrigens Apiaceae 56.  Tragiabicolor Euphorbiaceae
27.  Humboltiavahliana Caesalpiniaceae 57.  Utleriasalicifolia Asclepiadaceae
28.  Ilexkhasiana Aguifoliaceae 58.  Valeranawallichi Valerianaceae
29.  Ttolostemaada-kodicn Asclepiadaceae 59.  Vateriamacrocarpa Dipteocarpaceae
30.  Kingiodendron pinnatum Leguminaceae

Results, Discussion and Recommendations

The maximum score which a species can get was 48.58
species that scored above 30 were shortlisted for a detailed
consultation to be organised at the National Botanical
Research Institute Lucknow for further shorilisting to 25
species. The list of 59 species shortlisted are presented in
Table 2. The species that scored maximum was Panax
pseudoginseng with a total score of 46, scoring high due to
its highly restricted distribution, assessment as being
critically endangered, heavily traded, exploited from the
wild, cultivation techniques not reported tobeknown o the
project team and destructive methods of harvest. Other
high scoring species (score > 40) were Heracleum
candolleanum, Mappia foetida, Decalepsis hamiltonii,
Dyxoxylum malabaricum Salacia reticulata, Saussurea

obvallata, Swerita oymbosa. Species that closely lost (score
26-29) and could not be prioritised were Asparagas rottleri,
Caltha palustris, Coscinium fenestratum, Croton
argyratus, Curcuma zeodaria, Gentiana kuroo,
Polygonatum verticilliatum, Saussurea albescens and
Veronia shevaroyensis, mainly due to negative scoring. 75
species could not be considered for prioritisation as
information was not available to the extent required for this
exercise and hence placed under ‘Data deficient species’
for the present. However, literature is continuously being
referred, to gamer further information on these species.
Some of the data deficient species includes Costus lacerus,
a species reported to occur in the habitat similar to that of
Costus speciosus, harvested along with the latter and
presumed to possess similar medicinal properties. Through
the methodology species like Taxus wallichiana, inspite
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being receiving conservation attention, inclusion of the
species in schedule I of CITES and negative list of exports,
attempts being made for vegetative propagation at
institutes like the State Forest Research Institute, Itanagar,
Arunachal Pradesh, could be shortlisted in the priority list
for the reason, the species neither regenerate readily in the
wild nor could be germinated in vitro conditions or could be
propagated through tissue culture techniques. Coptis teeta
got prioritised for similar reasons. Onthe contrary, species
like Rauvolfia serpentina, although scarcely available in
the wild, heavily traded alongwith Rauvolfia tetraphylla
and other species under the same genera were be eliminated
from the priority lists due to successful conservation efforts
of many of the premier institutes in the country.

Distribution of the prioritised species through our
exercise across different biogeographic zones, shows that
maximum pumber (approximately 46%) of the species are
from Western Ghats, followed by Western Himalaya,
Eastern Ghats. Central India, Andaman and Nicobar
Islands and the Indian Desert. The list of priority species is
at table 2. A biogeographic zone wise distribution of
priority medicinal plants is placed in table 3. Occurrence of
maximum number of prioritised species in Western Ghats
is an indication of better availability of information on the
medicinal plant species of the Western Ghats, primarily due
to there CAMP workshops organised by FRLHT on the
medicinal plant of South India. Barring few species like
Tecomella undulata occurring in the Indian Deserts and
Microstylis wallichii in the Andaman & Nicobar islands,
most of the species in our priority list have been assessed by
CAMP. This therefore necessitated the project team to
analyse the data deficient species. Although the analysis of
the data deficient species is still in progress and is indicated
that maximum number of data deficient species one from
the Andaman & Nicobar Islands. Literature collected on
medicinal plants from the Islands reported mainly on
ethnobotanical uses providing scanty information on
conservation status, regeneration ability and other
information on plants to facilitate prioritisation.

This project also made an attempt to answer what
aspects of conservation each of the priority species must
address to. Some of these conservation issues are
mentioned here under:

(i) Present distributional status : Madhuca insignis
which has been reported to be possibly extinct would
require an assessment of their present distributional
status of Angelica glauca needs to be known as the
species is reported to be not commonly available,
Other species whose present distributional ranges that
need assessment known arc Heracleum rigens whose
population has dwindled because of habitat
fragmentation, and Humboidtiara vahliana,
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(i)

(ii)

@v)

)]

(vi)

Curculago orchioides, Garcinia rubro echinala,
Gastrochilus  longiflora  and  Plectranthes
nilghericus.

Use of medicinal species as substitutes and adulterants
to other medicinal plants, Species like Cayratia pedata
var glabra which is used as a substitute for Cayratia
pedata var pedata has been assessed as critically
endangered. Decalepsis hamitonii presently used as a
substitute for Hernidesmus indcusis itselfa monotypic
and harvested prior to seed setting, severely affecting
regeneration Embelica tsjeriam - cottom is possibly an
adulterant Embelica ribes in on Ayurvedic drug.
Myrsistica dactyloides is increasingly being used as a
substitute of M. fragrone and the population is
declining gradually.

Germination trials for Clerodendron serratum whose
seed setting and regeneration capabilities are poor,
Garcinia travanocona whose. seeds are recalcitrant,
this plant is unisexual in nature hence fertilisation is
difficult. Efforts to germinate and vegetatively
propagate Taxus wallichiana should continue, in view
of limited success achieved hitherto.

The trade aspect of specie like Coptis teeta, reported to
be now in cultivation in Arunachal Pradesh is heavily
traded be looked into. The species has also achieved
little with regard to micropropagation through tissue
culture techniques.

Unscientific methods of harvest-Entire Moppia
foetida is uprooted for extraction of wood. Resin
collected from Kingiodondron pinnatum causes
injuries to the plant. Forest Department of Kerala has
reported low viability of this species.

Population Health Viability Analysis - Some of the
species whose conservation status has now heen
assessed, distribution fairly known may require
available population planning and risk analysis.
Some of the species have been reported to be found in
isolated patches in few areas. Gymnema khandalense
isacase in point. The species is reported only in a case
in point. The species is reported only in there
locations in Maharastra and 1 in Kerala. Ilex khasiana
is reported to occur in a few locations in Sikkim
platean, Kingiodendron pinnatum a race and endemic
species for which cultivation techniques are known, is
reported to possess very low sced viability. A
population viability analysis is also recommended for
Rheum nobile a species highly endangered in North -
Sikkim, Lovatera cashmeriana, Luvunga scandens,
Meconopsis aculeata and vateria macrocarpa



(vii) Regeneration in wild - Some of the priority species
would require management interventions to
specifically address to the issue of regeneration in the
wild. Two plant species were identified under this
category viz., Holostema ado-Kodien, a species which
isextensively used in Ayurvedic Medicinal Drugs and
is reported to be easily propagated but regeneration in
wild is severely affected due to the grazing pressure,
Salacia oblonga is reported to be poor as fruits are
attacked by pests.

(viii) Awareness on species with social values - Saussurea
obvallata, a species assessed as endangered by CAMP
is overexploited by the locals and tourists for offerings
at the shrines of Kedarnath and Badrinath, Awareness
amongst the pilgrims on the conservation status of this
species may reverse the overuse of this species.
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Annexure: Biogeographic Zone wise list of Prioritised Medicinal Plants

Western Ghats 25.  Sweritacorymbosa 8.  Panaxpseudoginseng
4 loci indi 26.  Tragiabicolor 9. Rheumnobile
L Cmp ¢ O,CISSI:J,S fnaica Jab 27.  Utleriasalicifolia 10.  Saussurea simpsoniana
g' C?:;Z::)r’;z i;:’z:;gﬁz ;Czam 28.  Vateriamacrocarpa 11.  Toxuswallichiana
. i . .
12. Vale llich

4. Cinnamomumwightii Western Himalaya arerianawatticnt

5.  Curcumapseudomontana L Aneelicagl Deccan Platcau

6. Clerodendron serratum - Auigelicagiauca

7. Decalepsis hamiltonii 2. Arnebiabenthemii L. Clerodendron serratum

8. Embeliaacutipetalum 3. Fritillariaroylei 2. Curculago orchioides

9' Mapia foetida 4,  Saussureaobvallata 3. Sweritaangustifolia

) A 5. Saussureasimpsonlana

10. Garciniaindica P
L G a:c I.Z i [: avancoria 6. Heracleumcandecans Eastern Ghats
12.  Garciniarubro echinata 7. Lavateracashmeriana . Decalepsis hamiltonii
13.  Gymneinakhandalense 8. P geoniaei nodi ) 2. Embeliaacutipetalum
14.  Gymnemamontanum 9. Microstyliswalllchi 3. Heracleumrigens
15.  Heliotropicum keralense 0. Taxuswallichiana 4. Myristicadactyloides
16.  Heracleum rigens Eastern Himalaya 5.  Shoreatumbuggaia
17.  Humboltiavahliana L Aconitumy 6.  Ulteriasalicifolia
18.  Kingiodendron pinnatum . conitum ferox .
19, Madhucalongifolia 2. Coptisteeta Andaman and Nicobar Islands
20. Mpyristicadaciyloides 3. G”Sthhf Ius longiflora 1.  Microstyliswallichi
21.  Puerariatuberosa 4.  llexkhasiana
22.  Plectranthesnilghericus 5. Luvungascandens Desert
23.  Salaciaoblonga 6. Madhl{ca insignis 1. Tecomellaundulata
24.  Strychnosaenia 7. Paeoniaemodi




Prioritisation of Wild Relatives of Crop Plants and
Domesticated Animals of India

R.S. Rana and Sudipto Chatterjee

The role of wild relatives of crop plants (WRCP) and of
domesticated amimals (WRDA) in the improvement of
economically important crops and livestock is now well
established since they carry some useful genes not available
in the germplasm of cultivated species and domesticated
animals. These WRCPs and WRDAs form a very valuable
component of agrobiodiversity which is being targeted
desperately by biotechnologists and organised business
sectors because of the genes of resistance to diseases and
pests and adaptation to stress environments that they
contain. These attributes contribute towards enhancement
of productivity and expanding the areas of cultivation,

Transfer of useful alien genes has been very successful
in crops such as wheat, cotton, maize, sugarcane, tobacco
and peanut. These processes have obvious implications for
issues such as access to genetic resources and Intellectual
Property Rights. Many of these WRCPs and WRDAs, from
which the crop plants and domesticated animals have
evolved, continue to survive in the wild. They have the
capacity to survive drought and flood, exireme heat and
cold and have become adapted to cope up with many other
natural hazards. The most important consideration for
conserving WRCPs and WRDAs has been their ability to
resist diseases and pests. They (WRCPs) may, however,
also contain unknown traits like photosynthetic efficiency
and quality traits which might prove beneficial to
humankind and this is an additional reason for their
conservation. Howeverit is imperative to mention here that
crossing of some of the wild relatives to the domesticated
plants and animals still poses numerous impediments.

The National Bureau of Plant Genctic Resources
(NBPGR), the National Bureau of Animal Genetic

Resources (NBAGR) and the National Bureau of Fish'

Genetic Resources (NBFGR) are the country’s nodal
institutions with a mandate to conserve the nation’s agro-
biodiversity. The NBPGR has enlisted more than 320
species of WRCPs known tooccur in the country { Arora and
Nayar 1984). These specics are vulnerable to the same

kinds of threats as other wild species viz., habitat
degradation and loss, over-exploitation and competition

from the introduced species. Some of these WRCPs which
are endemic and restricted to a limited geographical area
are likely to be wiped out unnoticed from their natural
habitats impending these threats.

Keeping in view the urgent need to understand the
current status of these wild relatives, to assign priorities to
attend to their conservation needs and to identify areas for
their in-situ conservation to permit their continuing evolu-
tion, this project was undertaken under the Biodiversity
Conservation Prioritisation Project (BCPP) of WWF-India
which seeks to prioritise sites and species on their
biological and socio-economic values in a participatory
manner and draw strategies for conservation of biological
diversity in India.

Objectives

Thefollowing were the objectives of the project:

1. To update the list of wild relatives of crop plants and
domesticated animals of India, to assess their conser-
vation slatus and to prioritise them for conservation.

2. To identify relevant institutions/organisations/NGOs
who may contribute towards conservation of these
wild plants and animals.

3. Tocollateinformation on distribution of wild relatives
of cultivated plants and domesticated animals with
distribution of tribal communities in India and study
ethnobotanical relationships.

4. Toprepare distribution maps of the prioritised specics
of wild relatives of crop plants and domesticated ani-
mals and identify suitable areas for in-sifu conserva-
tion.

Approach

The list of wild Relatives of Crop Plants and Domestic

Animals was prcparcd from available literature on the

subject including NBPGR publications. For the WRCPs
Arora and Nayar (1986) was referred and substantiated



with additional information with the help of later
publications. Very strict definition of wild relative of crop
plants was not available. A species was considered wild
relative of crop plant if one species under its genera is
reporied to be under cultivation. Wild relatives can be
identified on the basis of morphological similarity or on the
basis of genetic makeup. In literature, most of the wild
relatives have been identified on the basis of their mor-
phological similarities with their related cultivars. Wild
relatives of crop plants show characteristics like, very low
seed setting, early seed shedding, difficult to conserve ex
situ etc.

All available information was categorised into their
distributional range, consumptive usage and any other
aspect which would aid prioritisation of the species. Those
wild relatives which have been identified to be closest to
their domesticated counterparts morphologically and
genetically and have a limited distributional range, rare
and endemic, those which are reported to be threatened due
to overexploitation, species of very high socio-economic
significance and also those species for which adequate
information could not be obtained, were initially
shortlisted. Final prioritisation was made on the basis of
criteria mentioned below.

1. Species endemic to a particular region. Endemism
. was accorded highest priority.

2. Species having restricted distribution in one to two
biogeographic zones

3. Species categorized as Critically Endangered due to
overexploitation or habitat destruction.

4. Species that have contributed genes of resistances to
present day cultivars and facing threats due to
anthropogenic factors

5. Species havinga potential of conferring useful traits

6.  Species of high socio-economic significance like used
for medicinal purposes, used as substitutes for food
crops during stress periods like drought and famine,
species used inreligious ceremonies etc,

Since the existing information on wild relatives of crop
plants is scattered, the effort was targeted primarily to
collect information on WRCPs and WRDAs and compile
the same at one place. For the purpose of prioritisation we
did not assign any scores to the species as has been done in
the case of prioritisation of medicinal plants of India (ARK
Sastry and Sudipto Chatterjee, this volume)

On the basis of discussions with subject matter
specialists, social scientists and stakeholders, and on the
basis of literature survey, existing information on WRCPs
and WRDASs is continuously being updated so that a revised
list of priority species could be developed if need be.
Distribution maps of the prioritised specics were prepared
on the basis of available information on the species from the
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herbarium of NBPGR at New Delhi. Since ex-situ preserva-
tion cuts off further evolutionary development neces-
sitating thereby the habitat protection for in-situ con-
servation, some suitable areas have been identified for
prioritised species. Adequacy of representation of these
species in the national and international gene banks and
also in botanic gardens or other living collections is
continuously being assessed. For the wild relatives of
domesticated animals information on the six identified
taxa have been prepared from information available
through available literature.

Wild Relatives of Crop Plants

India is one of the twelve regions of diversity of crop plants
in the world. The very first synthesis of available informa-
tion on the distribution, habitat preference, ecology, utility,
diversity and other details about the wild relatives and
related taxa of crop plants of the Indian region was made by
Arora and Nayar NBPGR 1984, Theirinitial list of plants of
agrihorticulture importance comprised over 1200 species
out of which 300-320 more important ones were discussed
in detail. They have discussed crop category wise areas of
concentration in seven phytogeographic zones, India’s
notable contribution to the world’s crop and their
wild relatives include species from the Oryza, Vigna,

Artocarpus, Mangifera, Abelmoschus, Amaranthus,
Dioscorea, Trichosanthes, Brassica, Sesamum,
Corchorus, Crotolaria, Allium, Ammomum,

Cinnamomum, Curcuma, Piper, Myristica, Zingiber and
Saccharum.

Arora and Nayar (1984) have given details of distribu-
tion and habitat preference of wild relatives of crop plants
in India. Besides textual information, this includes mark-
ing of areas of concentration on maps in seven phyto-
geographic zones. The total number of WRCPs in these
zones, accordingto Arora and Nayar (1984) isas follows:

Phytogeographic Zone No. of Wild Relatives
Western Himalaya 125

Eastern Himalaya - 82

North Eastern Region 132

Gangetic Plains 66

Indus Plains 45

Malabar/ Westem

PeninsularRegion 145
Deccan/Eastern

PeninsularRegion 91

Subsequently, Arora and Pandey NBPGR (1996)
published the ‘Wild Edible Plants of India - Diversity,
Conservation and Use and deals with enumeration of
various edible domesticated and semi-domesticated species
of Indian origin or naturalized inIndia.
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Category wise the wild relatives have been grouped as
follows (Aroraand Nayar 1984)

Crop group Speciesno.
Cerealsand millets 51
Legumes 31
Fruits 109
Vegetables 54
Oilseeds 12
Fiber’splants 24
Spicesand condiments 27
Others 26

Wild relatives of Cereals
Oryza

The genus oryza includes 27 species of which 25 are wild
and two are cultivated viz. O.sativa (in Asia) and
O. glaberima(in Africa).

Of the 25 wild species, the following are found in the
Indian union and wete considered for prioritisation under
this study.

1.0.nivara 2. O.sativavar. spontaneata 3. O. rufipogon
(=0. fatua) 4. O. officinalis ssp. malam puzhaen 5. O.
granulata (=0.meyeriana) 6. O. malabarensis 7. O.
periennis 8. O jeyporensis 9. O.inandamanica. Other
species under the category ‘rice” with genera other then
Orzya werealso considered for prioritisation. They are:

10. Porteresia coarctata 11. Leersia hackelii and
12. Zizania latifolia.

Of these fourteen wild relatives of crop plants seven
species were prioritized. The prioritized species among the
wild relatives of rice and reasons for the same are shown in
Table 1.

Maize

Maize belongs to tribe Maydae of the family Graminae,
Maydae includes eight genera, five of which are oriental
(natives of the region extending from India and Burma
through the East Indies into Australia and the Polynesian
islands) and three are American: Zea, Tripascum (Gama
grass and Euchlaena (Teosinte, closest wild relative of
maize). The genera Zea has two wild relatives: Zea
perennis and Z. diploperennis both having unusual disease
resistance properties.

Recently, Dhawan (1964) has reported the occurrence
of two primitive forms of maize - Sikkim primitive! and
Sikkim primitive 2 in the foothills of North Eastern
Himalaya. The discovery of this living fossil and primitive
germplasm having evolutionary implications in the
foothills of the North Eastern Himalaya, led to
prioritisation of sp | and sp 2 in this project.

Minor Millets

The Indian and the African subcontinent are the most
important centres of millet cultivation. The Indian gene
centre exhibits diversity in specific minor millet species
like Coix-lacryna jobi (soft shelled forms), Digitaria
cruciala var. esculenta, D sanguinalis, Echinochloa
colonum, Eleusine coracana, Panicum sumatrense and
Paspalum scrobiculatum. Some of the millet species
indigenous to India are Paspalum scrobiculatum, Eleusine
coracana, Ehinochloa oryzoides and Digitaria cruciata.

The following genera under the different categories of
millets were considered for prioritisation:

SMALLER MILETS

1. Setaria glauca, 2. Setaria pallide fusca, 3. Setaria
sphacelata, 4. Setaria fomentosa, 5. Setaria verticillata, 6.
Setaria viridis, 7. Trilobachne cookei, 8. Chionachne
koenigii

Table1l

Species Prioritised

Reason for Prioritisation

1. Oryzanivara

2. O.rufijpogon
seed shedding nature,

O.malabarensis
O.jeyporeniis
O.inadamanica

S o

O.meyriana ssp. granulata

1. Porteresia coarctata

species of socio-economic significance as used in religious ceremonies, decreasing
habitat and contribution of a gene for resistance to blast and grassy stunt virus,
a species which is very difficult 1o conserve ex-sifu. Very low production of seeds and

endemic to Malabar district

endemic rice of wetlands in Eastern Ghats

endemicto Andaman and Nicobar Islands

a species with a very specific habitat requirement, difficult to conserve ex-situ as it
produces few number of grains which sheds carly

a monotypic genus and species of significance for transfer of the trait for salt tolerance




BarnyARD MILLETS

. Echinochloa colonum, 2. Echinochloa crusgalli
(=Paniuim crusgalli), 3. Echinochloa stagnina

FincER MILLETS

1. Eleusine compressa, 2, Eleusine indica

LrrrLe MILLETS

l. Panicum hippothrix (=P. obscurants, = Ischne
obscuranse), 2. Panicum psilopodium var. psilopodium &
var. coloratum, 3. Panicum sumathense (=Pmiliare), 4,
Panicum tripheron, 5. Pennisetumorientale

Kobo MiLLETs

1. Paspalum scrobiculatum (=P. commersonii), 2.
Paspalum scrobiculatum var.  commersonii & var.
frumentaceum

DicrTaria
1. Digitaria cruciata (=D.bifasciculata, D.paspalum var
cruciatum), and 2. Digitaria sanguinalis.
Corx
1. Coix aguatica, 2. Coix gigantea, 3. Coix lacryma jobi
(=C.lachryma)

On analysis of information available on the above, the

following species urnder the category minor millets were
prioritised and reasons for the same are provided herewith

Species Reason for prioritisation

Panicum Distribution  restricted to the

hippothrix Deccan

Setariaglouca | Wild type having restricted
occurrence in Northern parts of
Maharashtra

Chionachne Localized distribution in Tamil Nadu

semiteres in moistdeciduous forest openings

Wheat

The cultivated telraploid and hexaploid wheat are believed
to have originated from ancient diploid wheat and related
wild grasses by natural bybridization followed by
cliromosome doubling.

The species considered was Aegilops touschii, but due
to its wide distribution in NW Himalaya. The species has
not been prioritised.

Vegetables

The Irdian subcontinent is one of the centres of origin and /
or diversity in vegetable crops. Around 80 species of major
and minor vegetables, apart from several wild /gathered
kinds occur (Choudhury, 1967, Seshadri 1987) occur in the
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subcontinent. For vegetables liked Eggplant (Solanum’
melongena) Lablab bean (Lablab purpureus), Cucumber
(Cucumis sativus), Ridge gourd (Luffa cylindrica), Wax
gourd (Banicasa hispida), Tndia is the primary centre of
variability. This region is also secondary centre of diversity
of crops like Cowpea (Vigna unguiculata), Okra
(Abelmoschus esculentus), Chillies (Capsicum annum),
Pumpkin (Citrullus lanatus) and Amaranthus species.

Amaranthus

This genus includes 60 species of annual herbs distributed
in tropics of which around 25 occur in India. Only six wild
relatives this genus was considered for prioritisation. These
are: 1. Amaranthus biitum 2. A. caudatus 3. 4. gangeticus
(=A. tricolor) 4. A. spinosus 5. A. viridis (=A.gracilis) and
6. A. paniculatus, Due to their wide occurrence none of the
species were prioritised.

Cucurbits

The Indian subcontinent is considered to be the centre of
origin for 2 number of wild and cultivated cucurbitaceous
vegetable crops. 110 genera and 640 species are found in
India. 38 species are endemic o India.

Cucumis species: The genus Cucumis comprises of
about 26 species. The Indian subcontinent is said to be the
Centre of origin for Cucumis sativus and centre of diversity
for C.melo.

India, Turkey and Afghanistan have been recorded as
secondary gene centre for muskmelon. (C.melo) based on
distribution of diversity.

In this section, the following four wild relatives were
considered for prioritisation

1. Cucumus cetosus, 2. C.callosus 3. C.hardwickii and
4. C. prophetarum,

Of these, Cucumis hardwickii, the likely progenitor of
cultivated cucumber and which has also been recently
reported from peninsular India is prioritised.

Luffa

Indian sub-continent including south-east Asian countries
are centre of diversity of Luffa species. Luffa comprises 9
species worldwide out of which 7 species are nalive to
India. These are L.acutangula, L.cylindyica, L.graveolens,
L.hermaphrodita,  L.tuberosa  and  L.umbellata.
L.acutaugula and C.cylindrica are cultivated. Indian gene
centre has rich diversity im genetic resources of ridgegourd
and spongegourd especially in castcrn peninsular tracts,
Indo-gangetic plains, north-eastern region and in tribal
dominated belts of central India. L.acutangula is believed
to have ariginated from India where wild forms still occur,
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The following wild species were considered for
prioritisation: ,

1. Luffa acutangula (Ridge Gourd) var: Longistylis, 2.
L. Echinata, 3. L. Graveolens, 4. L.umbellata, 3.
L.hermaphrodita (Satputiya) 6. L.tuberosa. Of these only
Lufa umbellata was prioritised as its distribution is
confined to the Eastern cost/ Coromandal belt.

Momordica

Genus Momordica is reported to have 60 species worldwide
out ofwhich 7 have been recorded in India.

Two wild species were considered for prioritisation:

1. Momordica cochinchinensis and 2. M. dioca

None could be prioritised for not meeting the criteria for
prioritisation

Trichosanthes

India is considered to be the centre for origin for pointed
gourd (Zrichosanthes dicoa). It i extensively cultivated in
Assam, Bengal, Orissa, North Bihar and Uttar Pradesh
(Chandra Umesh et al. 1995). Trichosanthes has 22 species
reported to be of Indian parts of Tropical Asia or Indo-
Malayan region. Among these . anguina (Snake gourd), 7.
dioica (pointed gourd) are cultivated throughout, the
country.

The following wild relatives of Trichosanthes were
considered for prioritisation.

1. Trichosanthes anamaliensis, 2. T. cordata, 3. T.
bracteatavar.bracteata (=T palmata), 4. T. cucumerina, 5.
T. perottetiana, 6. T. nervifolia (T.cuspidata), 7.
I'majuscula, 8. T ovata, 9. T. tomentosa, 10. T. villosula.

Ofthese, the following species were prioritised.

Species Reason for prioritisation
Distribution restricted to Deccan
peninsula

Categorized as endemic/rare and
overexploited type (Arora and
Pandey 1996)

T.nervifolia

T majuscila

Tovaia Categorized as endemic/rare and
overexploited type (Arora and
Pandey 1996)
T tomentosa Categorized as endemic/rare and
overexploited type (Arora and
Pandey 1996)
Dioscorea

Dioscorea is a large genus with about 600 tropical or
subtropical species, of which 11 are grown for their stem
tubers. Approximately 40 species are found to be occurring
inIndia.

Paucity of time restricted us to consider only 14 species
of wild relatives of genus Dioscorea. These are:

1. Dioscorea alata, 2. D. bulbifera, 3. D. glabra, 4. D.
guinata 5. D. hispida (=D.daemona), 6. D.melanophyma
(=D.tenuii), 7. D. oppositifolia, 8. D. pentaphylla, 9. D.
pubera (=D. anguina), 10. D.quinata, 11. D. wallichi, 12.
D. cylindrica, 13. D, prazeii, 14. D. spicata 15. D.
intermedia, 16. D. tomentosa, 17. D. floribunda, 18. D.
deltoidae

Detailed information on D. cylindrica, D.prazei,
D.spicata, D. intermedia and D.tomentosa in terms of their
distribution, consumptive usage and canservation status
could not be collected. However we prioritize D. deltoidae
(from Western Himalaya and D. prazeri (from Eastern
Himataya) as these two species are reported 10 be over
exploited dueto their higher percentage of diosgenin.

Abelmoschus

Okra (4belmoschus esculentus) is one of the most
important warm season vegetable crops grown in tropical
and sub-tropical regions of Asia, Africaand America. Okra
has a secondary centre of diversity in India, concentrated in
the Indo-gangetic plains) north eastern region, North West
Himalayas, Southern India and sporadically in the tribal
dominated belt of Central India and the Eastern Ghats.

The following species, subspecies and varieties were
considered for priontisation under this project

1. Abelmoschus. angulosus, 2. A.tetraphyllus var.
tetrapphyllus, 3. A. crinitus, 4. A. esculentus 5. A.
JSiculneus, 6. A. Manihot ssp manihot, 7. Abelmoschus
moschatus (=Hibiscus abelmoschus), 8. Abelnoschatus
ssp tuberoses and ssp moschatus and 9. Abelmosschus
tuberculatus

The following wild relatives of Okra are being
recomamended for prioritisation through thisstudy:

Species Reason for prioritisation

Abelmoschus angulosus | Distribution restricted 1o the
Western Ghats

A.crinitus Rare and restricted to low
rainfall areas in
WestBengal

A.manihot sspmanihot | Distribution restricted to

subtropical Himalayas from
Kumaon to Sikkim (The
species has recently been
reported from Ceniral India.

Colocasia

Colocasia is a genus of 13 species of perennial herbs
distributed in tropical parts of South eastern Asia.



C.esculentaisextensively cultivated for the edible tubers.

Adecquate information on the two wild relatives viz.,
Colocasia affious and C. fallox could not be collected for
consideration.

Solanum (Nontuberous Types)

InIndia Solanum is represented by 45 species including 22
indigenous types (Deb 1980) 3 species S.melongena,
S.tuberosum and S. macrocarum are cultivated and a total
of 32 species are reported to be useful. N.I. Vavilov in 1951
considered it tobe of Indian origin. S.melongenaisbelieved
to have been domesticated north eastern India where wild
forms still grow (Kocchar 1981) Maximum diversity of
solanum exists in Southern India, foothills of Himalaya and
North-east region. The widely distributed species in the
region includes S.torvum, S.indicum, S.insanum, S.
khasianum (Guptaand Rai, 1995).

Under this project, the following wild relatives of
solanum (non tuberous types) were considered.

1. Solanum incanum (=S. coagulans) 2. S. indicum (=S.
anguivi), 3. S. melogena var incanum, 4. S. melogena var
insanum, 5. S. potangi 6. S. straminifolium 7. S. surattense
(=S.xanthocarpum) 8. S. torvum and 9. S. vagum.

On the basis of analysis of data the following (in Table
2) havebeen priorifized.
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Legumes

Legumes are second only to the cereals as a source of human
food. India holds rich diversity in grain mung bean, urad
bean, chick pea, pigeon pea, cowpea and horse gram (Singh
and Rana, 1995) Information on wild relatives of the
following genera under the group legumes was collected
and analysed:

Atylosia, Cajanus, Canvalia, Cicer and Vigna.

Atylosia

Atylosia, a genus of about 30 species occurring in Tropical
Asia, Australia, Madagascar, and West Africa, constitutes
the wild germplasm of Cajanus cajan. We considered 21
species under the genera Atylosia.

1. A.albicans 2. A. barbata3. A. cajanfolia 4.
A.candollei 5. A. elongata 6. A. geminiflora 7. A. goensis
8. A. grandifflora 9. A. kulensis 10. A. lanceolata 1.
Aumollis 1. A.nivea 13. A. platycarpa 14. A. rostrata, 15.
A.rugosa, 16. A. sericea. 17. A. trinervia 18. A. villosa 19.
A. volubillis (=A. Crasaa) 20. A. scrabaeoides
21. A.lineata

On the basis of the data compiled the following (in
Table 3) were prioritised.

Table 2
Species Reasons for prioritisation
Solanum melongena varincanum | The species is closest relative of cultivated brinjal S.melongera and is found to
growinthe Western and Southern partsofIndia,
S.potangi hasbeen categorized under endemic/rare/over exploited by Arora and Pandey 1996
S.straminfolium identified as rareby Velayudhan (1996)
\ S.vagum identified as rare by Velayudhan (1996) with distribution restricted to Tirunelvelli
| hills in Tamil Nadu.
Table 3
S.No | Species Reason for prioritisation
1. | Aplosiacajanifolia endemic to Orissa (Mahendragiri, Bailladilla range)
2. | Aplosiacandollei restricted distribution in the Nilgiris and Ceylon upto 4000fi.
3. Atylosia goensis distribution restricted to Western Ghats,
4. | Atylosiagrandiflora Categorised as Endemic /rare/Overexploited type by Arora and Pandey 1996 and
Distribution restricted to Western Ghats, Kumaonand Upper
5. | Atvlosia kulensis Distribution restricted to Western Ghatsand Kumaon
6. | Ablosialineata Distribution restricted to Western Ghats
7. | Atylosianivea Categorised as Endemic/Rare/Overexploited type by Arora and Pandey 1996,
restricted areas near Zeronghuan, Burma.
8. | Ablosiarostrata Distribution restricted to Concan
9. | Atylosiarugosa Distribution restricted to Nilgiris in India
10. | Atylosiatrinervia Distribution restricted to Western Ghats
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Cajanus

Vavilov (1939) considered India a primary centre of origin
of the cultivated pigeonpea.

Reddy (1973) and De (1974) postulated that the genus
Cajanus probably originated from Atylosia species through
selection of single gene mutation.

Cajanas cajan since cultivated throughout India is not
prioritised.

Canvala

Two wild relatives of genera Canavalia was considered:

1. Canavalia virosa and 2. C. maritima and both the
species have been prioritised because its distribution is
restricted to Western Ghats.

In the Indian gene centre, apart from rich genetic
diversity in cultivated species (C.arietinum), two wild
species C. soongaricum and C.microphyllum are
enumerated in Indian Floras and Botanical accounts.

The fact that C.microphyllum is restricted to the
temperate and alpine regions of Western Himalaya and the
species reported to be at risk necessitates its prioritisation
forconservation efforts.

Vigna

In India nearly 15 species of Vigna are known including
important pulses like Mung, Urad, Moth and Lobia. India
being an important center of diversity for Urad bean, a
thrust for germplasm evaluation and exploration is an
urgent requirement.

The following wild rclatives of Vigna were considered
for prioritization

1. Vigna grandis 2. Vradiata var.sublobata 3. V.
capensis 4. V. khandalensis (=Phaseolus khandalensis
=Pgrandis) 5. V.mungo var sylvestris 6. Vpilosa 7. V.
trilobata (= Dolichos trilobatus), 8. Vumbellata
(=D.umbellatus =Phaseolus calcaratus) 9. V. vexillata, 10.
V. dalzelliana (=Phaselous dalzelli), 11. V. aconitifolia, 12.
V. bournae, 13. V. grahamianus, 14. V.luteola, 15. V. maina
(=V radiata var seyulosa), 16. V. wightii, and 17. V.
minima,

Among the vigna species considered the following (in
Table 4) are being recommended for prioritisation

Fruits
Several fruil species of at least 20 genera such as
Artocarpus, Citrus, Diospyros, Embelica, Ficus, Grewia,
Juglans, Mangifera, Musa, Malus, Morus, Prunus, Punica,
Pyrus, Ribes, Rubus, Syzygium, Vitis and Zizyphus offer
great variability in India. Fruits like mango, several citrus
fruits, banana, jackfruit, ber (Zizyphys mauritiana), aonla
(Embelica officinalis) bael (Aegle marmelos), phalsa
(Grewia subinequalis) jamun (Syzygium cumini) karonda
(Carissa carandas) etc are indigenous to India besides
several other less known fruits.
India is the world’s second largest producer of fruits
with a germplasm thatincludes:
4 speciesof mango
107 cultivarsofpapaya
24  cultivarsof pineapple
363 cuitivarsand 6 species of banana
123 cultivars
3 speciesof guava
45] cultivars of citrus

The wild relatives of the following genera were
considered: Morus, Musa, Artocarpus, Phyllanthus,
Prunus, Pyrus, Ribes, Rubus, Sorbus, Zizyphus, Citrus
Cratageus, Docynia, Eriobotrya, Fragaria, Garcina, Malns
and Mangifera

Morus

Morus, an important genus of family Moraceace is
distributed in temperate and subtropical regions of both the
hemispheres. Out of 68 species recognized from different
parts of the world, 35 species are found in Asia and 14 are
from continental America. In India the genus is represented
by 4 species namely; M. alba and M.indica which are
exploited for the purpose of sericulture and M laevigata
and M.serrata whichare wild.

Among the aforesaid four species found in India out of a
total of 68 species in the world: Morus serrata is the most

Table 4
Species Reason for prioritisation
Vigna grandis Distribution restricted toKhandala (Western Ghats)
V. khandalensis found on the Western Ghats in Khandala (where the plant is restricted in occurrence)

and in Konkan.

V. mungovar. sylvestris
V. vexillata
V. dalzelliana

Distribution restricted to Khandala and Concan range in Western Ghats,

distribution restricted to Western Ghats.

Restricted to Nilgiri and Palni hills (upto 900m) in Western Ghats, considered to be a wild
formofrice bean, believed tobe of Hindustan Origin (Vavilov 1949)




probable candidate for prioritisation as it is indigenous to
India and found restricted to forests in North Eastern States
upto anelevation of 1000-1400m.

Musa

it is believed to have originated in the humid tropical
regions, somewhere in the mountainous region of Assam,
Burma, Indo-China.

NBPGR, Shillong has reported four species of Ensete
(&.edule, E.agharkarii, E.glaucum and E.onperbuni) and
12 species of Musa in North-east India (M. acuminata,
M.balbisiana, M. cheesmani, M. flavifora, M.itinerans, M.
nagensium, M.sikkimensisbelonging to Emusa section and
M.manrii M.ornata, M.rubra, M. sanguinea, M.velutina
belonging to Rhodochlamys section. E.edule is doubtful
and according to Rao and Hajra (1976) E. agharkarii is
synonymous to section E.glaucum.

The species which were considered for prioritisation
areas follows:

1. Musa acuminata, 2. M.balbisiana, 3. M.cheesmanii,
4. M flaviflora, 5. M.itinerans, 6. M kattuvazhana, 7.
M.manii, 8. M.nagensium, 9. M.ochraceae, 10. M.ornata,
11. M.rosaceae, 12. M.sikkimensis, 13. M.superba and 14,
M.velutina.

In Table 5 we recommend prioritisation of the species
for reasons mentioned thereof:

We could not collect information on the distribution of
M.ochraceae and M.ornala, hence these two species have
been shortlisted for future investigations.

Artocarpus

A genus of evergreen or deciduous trees comprising about
100 spp., distributed in the Indo-Malayan region and
China, of which 18 spp. occur in India, The three wild
relatives viz.,

1. Artocarpus heterophylius 2. A integer and 3.
A.lakoocha were considered and among the three
Artocarpus heterophyllus and A integer both indigenous to
India and reported to occur in the Western Ghats are
prioritised.
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Phyllanthus

About 24 species occur wild in India, and some ornamental
exotics are planted in gardens., Only one wild relative
Phyllanthus indifisheri was initially taken up for
prioritisation but adequate data could not be collected on
this species during the project period.

Prunus

The genus Prunus is large and variable, containing 140
species. The genus is distributed widely in north temperate
regions, Ofthe 35 species of this genus in India, about 8 are
wild economic types utilised as fruits.

The following wild relatives under genus Prunus was
considered

1. Pcerasoides, 2. P.cornuta var.vilosa and P.cornuta
varcornuta, 3. Pnapaulensis, 4. Pprostata, 5.
Ptomentosa, 6. Pwallichii, 7. Pjenkinsii and 8.
Parmeniana.

P.cerasoides, P.cornuta var vilosa, P.napaulensis and
P.fenkinsii are recommended for prioritisation due to their
restricted distribution in North East. Commercial
exploitation of Pnapaulensis is also reported. Information
on three species viz., Pprostsata, Ptomentosa and
Pwallichii islacking in this study.

Pyrus

Genus Pyrus includes 30 species which are distributed
widely in temperate Eurasia. 6 species are found in India
between 700- 3000 m altitude. Of the three wild/lesser
known species most favourite is P, pashia (wild pear) which
occurs wild and also as semi-domesticated/cultivated
species found to be growing extensively in hill areas of
Western, Northern and Eastern regions. It is also reported
from Nilgiris. It is believed to have originated from the
Himalayan region.

The five wild relatives under genus Pyrus considered
were:

L. Pcommunis, 2. P.kumaoni, 3. Ppashia, 4. Ppyri-
Jolia, 5. Pjacquemontiana

Table 5

Species

Reason for prioritisation

M.acuminata, M.balbisiana, M.cheesmanii,

M sikkimensis, M superba and M.velutina
M. kattuvazhana

M. rosaceae

M flaviflora, M.itinerans, M.manii, M.nagensium,

restricted distribution in North East.

occurs in Western Ghats
occurrencereported from silent valley
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Table 6

Species

Reason for prioritisation

R fruticosusvar discolor -
R.lineatus
R.nutans

R.paniculatus and R.rosafolius

distribution confined to Western Himalaya.

distribution confined to North East, with maximumvariability in Sikkim.
distributed in Western Himalaya

confined to temperate Himalaya, east of Khasi hills

On the basis of data analysis, Pyrus kumaoni (endemic
to Western Himalaya - Kashmir to Kumaon), Ppashia
(endemic, distributed in subtemperate to temperate
Himalayas, used as rootstocks for peach), P.pyrifolia
(found semi - wild in Nilgiris, used as rootstock) are
recommended for prioritisation. Information on
Pcommunis & Pjacquemontiana which could not be
collected during the study period.

Ribes

About 150 species of Ribes occur in temperate and cold
regions of the world. In India 8 species have been recorded
which occur in North West and Western Himalaya.

The two wild relatives considered for prioritisation
were:

1. Ribes graciale and R. nigrum.

Ribes graciale although used for breeding immunity to
Coronarium rubicula and R.orientale is disiributed widely
in temperate and Alpine Himalaya from Kashmir to Assam
upto 3500m has not been prioritised due to their wide
occurrence . Ribes nigrum, on the other hand has restricted
distribution in Temperate Western Himalaya (Kunawar to
Kashmir upto 3600m), hence recommended for
prioritisation.

Rubus

Rubus is a large genera of more than 400 species, mostly
shrubs, they are chiefly natives of the colder and terperate
regions of northern hemisphere . 429 or more species occur
the world over of which 57 species accur in the Indian
subcontinent. The north-western and Western Himalayan
region contain 32 species and four varieties which is about
63 percentof total diversity.

We considered the following wild relatives under genus
Rubus:

1. R fruticosus var. discolor (=R.discolor), 2. R.niveus
(=R.albescens), 3. R.lasiocarpus, 4. R.lineatus, 5.
R.lanatus, 6. R.moluccanus,1. R.nutans, 8. R.paniculatus,
9. R.reticulatus, 10, R.rosafolius and 11. R.ellipticus.

The following were prioritised as givenin Table 6.

Sorbus

Sorbus is represented by 100 species of which 21 are
available in India with maximum concentration of
diversity in Nortl Western and Eastern region.

The wild relatives under the genus Sorbus considered
for prioritisation were:

1. S.acuparia, . S.cuspidata,3. S.lanataand S.vestita

All these species are widely distributed in the temperate
regions in North East and from Kashmir to Kumaon, hence
not prioritised.

Zizyphus

The genus Zizyphus Mill. (Rhamnaceae) includes 100
species. They are distributed widely in the tropics of Asia ad
America and the temperate regions of both the
hemispheres.

We considered 5 species of wild relatives under
Ziziphus:

1. Z.mauritiana varfruticosa, 2. Z.xylocarpus, 3.
Z.trinervia, 4. Z.rugosaand 3. Z.oenoplea

Of these, Zizyphus mauritiana varjfruticosa (rarely
found in rain shadow areas at lower elevations in Western
Ghats), Z.xylopyrus (occurs rarely in semi - deciduous
forests in Western Ghats) and Z.frinervia (confined to
Western Gliats) are being recommended for prioritisation.

Citrus

India is considered to be the home of several citus species.
Information collected from different herbarias in the

country indicate that there are 23 Citrus species in India.
There are three major centres of diversity:

(i) North-Eastern Region

(ii) North-WesternRegionand

(iii) SouthernRegion

Maximum concentration of wild species is in the North-
Easternregion.

We analyzed information on the following wild Citrus
species:

1. C.auranttpolia, 2. C.baton, 3. C.ichangensis, 4.
C.indica, 5. Cjambhiri, 6. C.latipes, 7. C.macroptera,
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Table 7
‘ Species Reason for prioritisation
’ Citrusindica is the most primitive and perhaps the progenitor type and is highly endangered.

. C.inchangensis
C.assamensisand C.macroplera

C.laltipes
resistant.
C.media Shillong Platean, wild in Khasi & Garo hills.
 Cjambhiri

This species is prioritised inspite of the fact that a Citrus Gene Sanctuary has been
established on the recommendations of a task force which had recommended Tura
range and its foothills as the most suitable site for the Gene Sanctuary.

Certain other pockets where this species is still available are Garo hills in
Meghalaya, foothillsin Nagaland and Kajiranga forest in Assam.

confined toNagaland

found inMeghalaya (Shella area on the southern slope of Khasi hills)

found in Meghalaya (Shillong - Central Plateau of Khasi hills), species is cold

- confined to eastern part of Punjab near Pathankot, used asrootstock.

8. C.media, 9 C.paradisi, 10. C.regulosa, 11. C.reticulata
and 12. C.sincusisra and prioritised are shownin Table7.

Docynia

Genus Docynia comprises of six species of which two occur
in India. D.indica is an indigenous species also cultivated
in teraperate region of Eastern Himalaya. Both the species
viz., D.indica and D. hookeriana was considered for
prioritisation and both have been prioritised as they are
confined to the Evergreen and Semi Evergreen forests of
the North Eastern Hills.

Eriobotrya

Of the 30 species under this genus, 9 occur in India.. The
three wild relatives considered for prioritisation were:
1. E.angustissima, 2. E.dubiaand 3 . benghalensia
Eribotrya angustissima and E.dubia which are
endemic to central and Eastern Himalaya, are
recommended for prioritisation.

Fragaria

The species of Fragaria are low growing perennial herbs
corfined to the north temperate zone and in the high
tropical regions of the Western Hemisphere, Probably 20-
25 species occur all over the world, out of which 5 have been
recorded from India. 4 of these species are found distributed
in the North-West and W. Himalayan region (Sharma and
Chandel, 1996).

Following wild relatives under genus Fragaria were
considered:

1. Fragarianilgerrensis 2. Fnubicolaand 3. Fvesca

Fragaria nilgerrensis which has restricted distribution
in Nilgiris and Aka and Khasi Hills of Meghalaya have
been prioritised.

Garcinia

Itis a large genus of evergreen trees or shrubs distributed in
tropical Asia, Africa and Polynesia and we considered the
following wild relatives:

1. G.andamanica, 2. G.andamanica var. pubesens, 3.
G.atroviridis, 4. G.breviastris (=G.euginefolia), 5.
G.cadolliana, 6. G.caleyna, 1. G.cambogia, 8. G.cowa, 9.
G.dulcis, 10. G.hombroniana, 11. G jilineki, 12. G.kingi,
13. G.kurzi, 14. G.lanceaefolia, 15. G.microstigma, 16.
G.nervosa, 17.  G.pedunculata, 18. G.spicata
(=G.ovalifolia) and 19. G.xanthochymus (=G.tinctoria).

All the species under the penus Garcinia except
G.lanceacfolia & G.xanthocymus considered in this study,
need urgent attention for their conservation. Some of them
are rare and endemic to Andaman & Nicobar Islands.
Fruits of Garcinia have medicinal value, juice given in
bilious afflictions. The seeds of the fruit yield a valuzable
edible fat commercially known as Kokum butter. Garcinia
is thus recommended as a priority genus by the project
team.

Malus

It is believed to have originated in the Caucasus mountains
of western Asia where vast forests of wild apple trecs exist
even today. Of the 35 species, 5 occur in the Himalayan
region between 1650-3300 m. There are numerous Crab
apple (M.baccata var. himalaica) trees growing wild from
Kashmir to Kumaon to Bhutan and Khasi and Jaintia hills
in Assam at altitudes of 1800-3000 m. It is believed to have
originated from Weslern Himalaya. The species is resistant
to cold and some types withstand temperatures as low as -
55°C.

We considered the following three wild relatives under
the genus Malus:

1. M.baccatavar himalaica and M. sikkimensis
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Of the 35 species of Malus, 5 occur in the Himalayan
regionbetween 1650-3300m. Malus sikkimensis- endemic
to high altitudes in Central and North Eastern region and
also used as a rootstock. This species is therefore
shortlisted.

O Mangifera

Wild forms of M.indica are known to exist in the peninsular
tract, evergreen forests of NE Region and Terai ranges. In
evergreen forests, wild forms of allied species M.sylvatica
are found in NE Region. Tribal areas at the junction of
Madhya Pradesh-Andhra Pradesh, Orissa-Madhya
Pradesh and Gujarat-Rajasthan besides South Tamil Nadu
and Kerala are prominent centres. Some species are native
to NE India (Tripura, Manipur, Mizoram, South Assam,
Chotta Nagpur plateau, Santhal region in Rajmahal hill)
and the Andamans. It is reported that 4 out of 41 Mangifera
species are native to India.

Species considered for prioritisation which are:

1. M.andamanica, 2. M.gedebe, 3. M.khasiana,
4, M.quadrifidaand 5. M.sylvatica.

M. andamanica (restricted to Andamarns), M.gedebe
(restricted to Andaman and WNicobar) M.khasiana
(restricted to khasi hills) are recommended for prioritisa-
tion.

Spices

The use of spices in India and elsewhere is of great
antiquity. Apart from being appetizers, spices act as
stimulants, carminatives and diuretics. Spices or their
derivatives are also used in medicines, cosmetics and the
tobacco industry. There are about 70 species cultivated in
different parts of the world but nine: Pepper, Ginger,
Cloves, Cinnamon, Cassia, Mace, Nutmeg, Allspice and
Cardamom account for as much as 90% of the total world
trade, Pepper being the most important. In India major
spices produced are Pepper, Cardamom, Ginger, Turmeric
and Chillies. Wild relatives in the following genera have
been considered under the study: Allium, Curcuma,
Elctlaria, Piper, Zingiber, Alpinia, Amomum, Carum,
Ginna momom and Myristica. '

Allium

Allium cepa (Onion) and Allium sativum (Garlic) are the
two most important of cultivated Alliums. Approximately
1000 wild species of Allium have been recorded through
out the world.

Though 40 species are reported from India, the
distribution of wild species still needs proper elucidation.

Most of the Alliums in India are distributed in temperate
and alpinezones of Himalaya.

Most of the species of Allinm in India are distributed in
Temperate and Alpine zones of Himalaya, NBPGR has
recorded a rich diversity of 26 species of wild Allium in the
Western Himalaya. A suitable site in West Himalaya could
thus be considered as a probable site for Gene Sanciuary for
Allium. From among the 4 species considered under the
study three viz. A.rubellum, A.tuberosum and
A.schoenoprasum are found in Western Himalaya and
A.jacquemontii is distributed in Western Ghats. Hence all 4
are being put forward for prioritisation. Information on the
following species of Allium reported from the Western
Himalaya which could not be collected during the study
period, needs to done in future prioritisation studies: 4.
atropurpureum, A.afrosanguineum, A. auriculatum, A.
carolianianum, A. caesium, A.clarkei, A. consanguineum,
A.oreoprasum, A. fasciculatum, A. fedschenkoanum,
A.prattii, A.prezwalskianum, A.schrenki, A.semonovii, A.
stracheyi, A. thomsonii, A.victorialis, A.wallichl, A.
govanianum, A. liliacinum, A. loratum, A.odoratum and
A.platyspathum,

Curcuma

Itisnot knownin the wild state,

C.aromatica, popularly called the Cochin turmeric or
Kasthuri manjal or yellow zedoary, is found wild in the
forests of the Western Ghats and Bengal. Curcuma
angustifolia is another wild species occurring in many of
the forests in India is used as an arrow-root substitute.
C.zedoaria (Zedoary) is another wild species which has
plenty of starch and utilised for that purpose, This is
sometimes cultivated.

The following wild relatives under genus Curcuma
were considered:

1. Curcuma amada, 2. C.angustifolia, 3. C.latifolia,
4, C.longa, 5. C.montana, 6. C.zeodaria, 7. C.aromatica
and 8. C.caesia.

From among the species considered following are
recommended:

Specles Reason for prioritisation
C.latifolia distribution confined to North East
"C.longa wild forms occur in Chota Nagpur
area asundergrowth in forests
Elettaria

Cardamom consists of dried aromatic fruits and seeds of the
genus Elettaria, indigenous to South India and Sri Lanka
where it grows wild or semi-wild in the tropical rain forests.
E. cardamomum var. major is the wild cardamom of Sri



Lanka and Southern half of Western Ghats, It is the
primitive variety from which the cultivated variety
Cardamomum is derived.

We prioritise this species since it is the most primitive
variety from which cultivated variety cardamomum is
derived.

Piper

Pepper is one of the most ancient crops cultivated in India
and has probably originated in the hills of South Western
India, where it is met with in a wild state in the rain forests
from North Canara to Kanyakumari. About 30 species are
found in South India of which P. barberi the sole survivorof
an ancestral type that reached India from Central American
region (Nirmal Babu et al, 1992) and is very rare (Gamble
1925). A large number of species of this genus have been
recorded as occurring in wild in various tropical and
subtropical parts of India, and reportedly used as substitutes
oradulterants of the cultivated species.

The following were considered for prioritisation:

1. Piper longum, 2. Pnigrum, 3. P.peepuloides,
4. P.schimidtil,5. Pbarberi, 6. P.hamiltonii

Following species are recommended for prioritisation.

Species Reason for prioritisation

Pnigrum | Wild dioecious forms indigenous to
damp forests of Malabar coast of South
Western India

Pbarberi | Reported tobe almost extinct in Red Data
Book (Nayar & Sastry 1988), reported
lately by Nirmal Babu (1992) and
Mathew and Mathew (1992).

Zingiber

Zingiber officinale, the cultivated zinger, is native to South
eastern Asia. Two other species, Z.zerumbet and
Z.casumunar are also cultivated to a very little extent, but
often found wild. The rhizomes of these are nsed in
medicine. The rest of the Zingiber species are wild.

Following were considered for prioritisation:

1.  Zinziber purpureum, 2. Z.capitatum, 3.
Z.cassumunar, 4. Z.officinale and 5. Z.zerumbet.

We also considered prioritisation of two species under
the genus Alpinia since itisa related genera.

1. Alpiniagalangaand2. A. speciosa

Zingiber purpyreum with distribution confined to
Western Ghats and close relative of Zingiber and 4/pinia
galanga & A.speciosa restricted to North Eastern
evergreen forests, are being recommended for
prioritisation.
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Ammomum

Ammomum subulatum (Greater Indian Cardamom) in
consists of dried, nearly ripe fruits of Ammomum species
growing wild or cultivated in Nepal, Bhutan and foothills
of the Himalayas in the eastern part of India. Seeds of
another species 4. aromaticum (Bengal Cardamom) as well
as A.subultuna are used as cheaper substitutes for true
cardamom :

Information was collected on following two species:

1. Ammomum.aromaticum and 2. A.subulatum

Amomum subulatum and A.aromaticum, both used as
substitntes for true cardamom and having restricted
distribution in Eastern Himalaya as undergrowth in ever-
greenforestsare being recommended for prioritisation.

Carum

Caraway consists of fruits of Carum carvi and C
bulbocastanum. Both these species are herbs growing wild
in the South-west foothills of the Himalayas. Caraway is
also cultivated to a limited extent in Kashmir, Uttar
Pradesh (Kumaon and Garhwal districts) and Himachal
Pradesh (Chamba and Kinnaur districts)

The foliowing were considered for prioritisation;

1.Carum.bulbocastanum and 2.C.carvi

Carcum bulbocastanum with much variability in North
Western Himalaya (Kashmir to Kumaon, 2000 - 3500m)
and habitat of alpine stony meadows, was prioritised.

Cinnamomum

It is 2 genus of about 270 species of shrubs and trees
distributed in Asia and Australia. About 20 species occurin
India (WOI).

C.verum (Cinnamon) and C.tamala (Tejpat) are two
economically important species. Cinnamon is indigenous
to SriLanka and SouthIndia. (Kocchar, 1981)

We considered prioritisation of the following four
species:

1. Cinnamomum impressinervium 2. C.zeylanicum 3.
C.macrocarpumand 4. C.pauciflorum

From among the Cinnamomum species, C.impressiver-
vium confined to Sikkim Himalaya at elevation of 4000 -
6000ft and used as adulterant of Cinnamon, C.pauciflorum
confined to Sikkim Himalayas and Assam and
C.zeylanicum confined to Western Ghats are being
recoramended for prioritisation.

Myristica

Mpyristica fragrans, the source of Nutmeg and Mace, is
considered to be a native of Moluccas introduced into India
by about 18th century.
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Following three species were considered:

1 M.beddomei, 2 M.malabarica and 3. M.dactyloides

Myristica beddomei confined to Southern hills of
Nilgiris and Anamalai, M.malabarica found in humid
tropical forests of Southern Peninsular region and
M.dactyloides a species of medicinal value and assessed as
Endangered by the Conservation Assessment Management
Process (CAMP) workshop organized by Foundation for
Revitalizalion of Local Health Traditions (FRLHT),
Bangalore arealso recommended for prioritisation.

Bewerages
Camellia

The exact geographicai centre of origin of tea has not been
settled. It is believed to have originated either in India or
Chinaorevenboth.

Camelia, a genus nf 45 species of evergreen shrbs and
trees distributed in the tropical and subtropical parts of
Asia. Three species are reported as growing wild in India.
These are C.caudata, C.caduca and C.kissi. Information
could be collected only for C.kissi, which reveals that the
species is confined to Eastern Himalaya, Assam and Kissi
Hills (500-800 f1). No wild germplasm has been used in tea
improvement.

Coffeua

Genus Coffea comprises 50-60 species indigenous 1o
tropical Africa and Asia. Besides the cultivated species
(C.arabica),5 or 6 wild species viz. C.bengalensis,
CJagrens, Cjenkinsii, C.khasiana and C.travancorenses
have been recorded from India particularly from tropical
Himalayas and higher elevations districls of Southern
India. As regards the use of wild relatives, In Colombia,
wild forms of C.arabica and C.liberica are being used to
confer resistance against the fungus Hemileia vastatrix
which causes coffee mst.

No speciesunder the genera Coffea hasbeen prioritised.

Fibre Crops

Corchorus

Corchorus is represented by about 40 species distributed
throughout the tropical regions of Africa, South America,
Australia, China and South East Asia. InIndia 8 speciesare
found. C.capsularis and C.olitorius are commercially
cultivated for fibre, while C.aestvans, C.depressus,
C fascicularis, C.trindes, C.trilocularis and C.urticaefolia
are wild. '

According to Kundu (1959), the primary centre of

origin of C.olitorius is Africa with a secondary centre in
India or Indo-Burma. India is a primary centre of origin of
C.capsularisand possesses a rich diversity.

No species under the genera Crotolaria has been
prioritised.

Gossypium

The genera has 20 species out of which only 4 are
considered tobe of economic importance.

G. arboreumis most widespread of all the species of Old
World Cottons, being distributed thronghout the rain- fed
savannah, areas from Africa, through Arabia and India, to
China, Japan and East Indies . Truly wild perennial types
are found scattered throughout the range of species while
no truly wild annual forms have been met with. Its origin is
obscure, but it is considered to be Asian since the area of its
greatest variability is found around Bay of Bengal. In India,
the races found are bengalense, burmanicum, cemum,
indicum, all of which are cultivated types.

The centre of variability of G.herbaceum in India is
Gujarat where the whole range of forms is found.

Gossypium is nota priority genera.

Crotolaria

The genus Craotolaria, a Jarge group of annuals or perennial
herbs and shrubs-is distributed tropics and subtropical
regions of the world showing major distribution in tropical
Africa followed by centre of variability in the south east
Asiaand Central America. Of450 species, 90 species occur
in India. 30 are confined to peninsular region. Some of the
important species for the aforesaid purposes are Cjuncea,
C.striata, C.burhia, C.retusa, C.speclabilis and
C.verrucosa. Cjuncea is the most widely cultivated fibre
plant of India, Pakistan and Brazil. This species has never
been reported in wild form nor its origin known, Species
endemic to the peninsular region and confined o the
Nilgiris and Palni hills ate C.maduraensis, C.sandoorensis
and C. grahamiana. Species having wider distribution
from North Western Himalaya to the tropical region are
Cretusa, C. spectabilis, C.albida, C.mysorensis,
C.medicaginea and C.striata

Variability was found in C ferruginea for drought
resistance, C.burhia for low r1ainfall requirements,
C.triguetra for salt tolerance, Some of the endemic types
such as C.sandoorensis, C.penducularis, C.lutescens are
now reported to be rare and endangered due to habitat
disturbance.

The species vprioritised are  C.madurensis,
C.sandoorensis, C.grahamiana, as they are endemic to
Nilgiris and palni hills. C peduncularis and C.lutescens is
prioritised asthe species isreported tobe endangered.



Oil Seeds

Among oilseeds Sesamum sp and Brassica sps were
considered. The following species of Sesamum were
considered:;

1. Sesamum indium (=S.orientale), 2. S.lacinatum, 3.
S.mulayanum (=S.indium), 4. S.prostatum, 5. S.malaba-
ricum, 6. S.alatum,7.S.capense and 8. S.radiatum

The species recormmended forprioritisation are;

S.lacinatum: distribution confined to Southern parts of
Deccan Peninsular, extending to Cochin, also resistant to
shoot Webber, Drought.

S.alatum; Only species found to be resistant to phyllody.

S.prostatum: distribution confined to coastal Andhra
Pradesh to Tamil Nadu, on Sandy hills near the sea, found
to be extremely resistant to pests and diseases, drought
resistant, Information on Smalabaricum, S.alatum,
S.capense and S.radiatum needs to be collected and
compliedby the project team,

Among Brassica species, B.tournefortii (wild Turnip),
which grows sporadically in few pockets in Northern parts
of Rajasthan, high oil content (40%), is recommended for
prioritisation.

Sugars

Genus Saccharam was considered under sugars. Of the six
recognized species of Saccharum, Sofficinarium,
S.barberi and S.sinense are cultivated and S.robustum,
S.edule and S.spontaneum are wild. Wild relatives of
Saccharam viz. S.spontaneum and S.robustum have con-
ferred vigour and disease resistance to the cultivated
S.saccharum and this has had a major impact on world
sugarcane producton. In India, the limiting factor to
sugarcane production was the ‘Red Rot’ disease. The
resistance was acquired from wild Indonesian
S.spontaneum, which also provides resistance to two other
diseases of Sugarcane, Smut (Ustilago scifaminea) and
Sugarcane Mosaic Virus. S.spontaneum clones from India
have been used widely as source of resistance to Gummosis
and Root Rot diseases in Sugarcane.

Wild Relatives of Domesticated Animals

The following relatives of the domesticated animals were
considered and are being recominended for prioritisation

Oxen

(i) Gaur (Bibos gaurus ?) Bos gaurus

The gaur is believed to be the wild progenitor of the semi -
domestic mithun (gayal, drungox or dulong), Bibos
frontalis, a ceremonial ox of the hill tribes of Assam,
Bhutan, Bangladesh & Burma. Out of two subspecies of
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B.gaurusrecognized, B.g.gaurus occursin India & Nepal.

There are three main causes for the decline in mumbers
habitat destruction, indiscriminate hunting and diseases
such as rinderpest, foot and mouth disease. In India
rinderpest severely affected herds in Mudumalai &
Bandipur sanctuaries in Aug. 1968 when 300 - 500 animals
are said to have died. Gaur is listed as vulnerable by the
World Watch List for Domestic Animal Diversity
(WWLDAD).

(if) Mithun: It is a semi - domesticated form derived
from the Gaur. In India, there are some 50,000 head of
Mithuns in the jungles of Arunachal Pradesh.

(iii) Witd Yak (Poephagus mutus?) Bos grunniensis

The species inhabits remote areas of Tibetan Plateau
adjacent highlands in China and Northern Ladakh. It may
stll occur in more remote areas of Kashmir & possibly
Bhutan, Within Indian limits Yak occur in Changechemmo
valley in Ladakh, Sikkim and Arunachal Pradesh. Yak
populations have suffered a marked reduction as a result of
uncontrolled hunting,

The Wild Yak’s Conservation Status is listed as
Endangered by WWLfor DAD

(iv) Wild Asiatic Buffalo Bubalus arnee (Wild Asiatic
buffalo) is the ancestor of domestic water buffalo. Most of
the truly Wild Asiatic Buffalo are to be found in or near the
Brahmaputra valley in the provinces of Assam, Arunachal
Pradesh & Meghalaya in India. Only other areas having
their population are in Indravati valley Park & locally
elsewhere in Indravati valley in west of the Madhya
Pradesh - Orissaborder. They occupy currently 1500 sq. km
in Assam, 200 sq. km in Arunachal Pradesh. Total
population estimates - 3300-3500. The major threat to its
survival is the loss of its riverine habitat to human
settlement & cultivation, and competition for forage by
domestic stock. [tis listed as ‘Endangered’ in schedule one
of Indian Wildlife Protection Act (1972) which prohibits
hothitsldlling & capture, it is however frequently hunted &
ldlled by tribal people. The species is also listed as
Endangered by WWL forDAD.

Sheep and Goats

(i) Wild sheep (Ovis orientalis)

Distribution restricted to Gilgit, Astar and Ladakh,
Northern Tibet, Punjab, Sind, Baluchistan and South
Persia.

Asses

(D) Indian Wild Ass - Equus hemionus khur

Confined to Rann of Kutch in North Kathiawar
Peninsula of India. Total numbers are said to be about
2,000. “Surra’ due to infection with Trypansoma evansi,
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Category Species Reason jor Prioritisation
I. CATTLE Gaur (Bos gaurus) Conservation Status: Valnerable
Mithun (Bos frontalis) Conservation Status: Endangered
Yak (Bos grunniens) and Species of Social Significance
Wild Asiatic Buffalo (Bubalus arneae) Species of Social Significance
Conservation Status: Endangered
. SHEEP Shapu (Ovisorientales) Restricted distribution
Agali (Ovis ammon hodgsom) Restricted distribution
Bharal or Blue Sheep (Pseudois nayaur) Restricted distribution
L. GOAT Himalayan Tahr (Hemitragus jemlanicus) Restricted distribution
Nilgiri Tahr (Hemitragus hylocrius) Restricted distribution
SiberianIbek - (Capraibek sibrica) Restricted distribution
Markhor (Caprafalconeri) Restricted distribution
Wild goat (Caprahircus) Restricted distribution
IV. ASS Indian Wild Ass (Eqqus hemionushkhur) Confined toRann to Kutch
V. PIG derivatives of Sus Scrofa

brought on to the Rann by domestic camels and other
livestock is one of the threats to survival of wild asses apart
from competition for grazing. The species is listed as
Endangered by WWLDAD.

Wild Pig

Only one wild species has been considered: Sus scrofa
andamansis 1estricted to Andaman & Nicobar Island. The
wild pigs are now seriously threatened by increased contact
with recent immigrant groups, high levels of deforestation,
logging agricultural encroachment.

Red Jungle Fow!

Among the birds, the Red jungle fowl (Gallus sp.) was
considered but since the species is not under immediate
threat, it has notbeen shortlisted for prioritisation.

Conclusions

To sum up, this project has been designed to update the
documentation, areas of distribution and assess the
conservation status of wild relatives of crop plants and
domesticated animals that are native to India, or have
become naturalised here, with the objective to suggest
primarily the appropriate areas for their in situ
conservation and sustainable utilisation. Materials studied
so far include wild relatives of the cereals, legumes,
vegetables, spices, fruits, oilseeds, beverages and fibers.
Distribution maps for several of this plants have already
been prepared . It may be possible to link some of them to

areas of ethnic diversity. Database created on the wild
relatives of crop plants and domesticated animals is
contimyously being updated through latest literature.

This work is significant considering that these wild
relatives contain valuable genes for resistance to virulent
diseases and pests, adaptation to stress environments,
male-sterility, higher photosynthetic rate(WRCPs),
superior taste and flavour to name some of them. Since
these genes are being sought out desperately by Agribased
industry for development of superior plant varieties and
animal breeds, this aspect is relevant to the proposed
legislative measures for plant variety protection (and
Farmers Rights) and Biodiversity conservation (and
regulation).
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Gender: The Missing Link in Environment Conservation

Aditi Kapoor

Women and the Environment

There is little doubt today that natural resources - soil,
water, air, flora and fauna - are indispensable to the
livelihood of rural women. Women do much of the work on
theland, in the forests and with the livestock and contribute
substantially to household incomes. Ironically, although
women are often the most affected by the widespread
depletion of these resources, they have little power to do
anything about it. Their voices are muted in their own
households and communities. Such help, advice, com-
munication that come from the outside too is usually
directed at men. '

This gender blindness is not surprising considering that
gender and environmental issues have traditionally been
dealt with separately by academics, researchers, policy-
makers and technologists. Envirorumental literature
tracing the historic evolution of ecology has ignored
women’s ecological role. For instance, The Organic
Farming Source Book (Alvares, ed 1996) details the
traditions of producing and processing food in India but has
nothing specific on the role of women in agriculture. While
a lot has been written on bio-diversity in recent years,
particularly after the United Nations Conference on
Environment and Development held at Rio in 1992,
women's role in bio-diversity management has continued
to be neglected (MSSRF 1997). Interestingly, this has
happened despite a growing concern with and much work
done on people’s participation in environmental regenera-
tion and resource management. Literature on gender has
also circumvented women’s role in bio-diversity conserva-
tion. This includes the government’s National Perspective
Plan for Women: 1988-2000 (GO! 1988a) and Shramshakti
- Report of the National Commission for Self-employed
Women and Women in the Informal Sector (GOI 1988b).

Today, though all environmentalists recognise that
women possess specialised knowledge about flora, fauna
and ecological processes, and agree that women'’s partici-
pation is necessary 1o tackle the environmental crisis, this
has not yet informed policies or field programmes on bio-
diversity. Policy makers, primarily urban-based and male,
are only now beginning to realise that incorporating a
gender dimension in bio-diversity conservation would

greatly enhance the efficacy of the programmes, Even the

methodologies of ‘rapid rural appraisal’ and ‘participatory
rural appraisal’ being used by international and national
agencies in designing field projects have notyet adeguately
funed into women’s needs and aspirations. Understanding
women'’s needs and aspirations requires time, patience, an
ability to ‘listen’ and understand rather than just hear, and
an appreciation of the categories and langnage women use
to describe their worldview. Even in the rare cases where
‘ask the women first’ dictum is followed, ‘participation’ is
limited to consultation, planning and management while
political and economic questions of women's control are
ignored (Krishna 1996: 118).

Making bio-diversity management gender responsive
requires 'listening' to women, and not just 'hearing them
out.’ It means recognition of and building upon women's
knowledge-base, their skills and ensuring that women have
control over the processes of change. For instance, govern-
ment and externally-initiated community-level afforesta-
tion and conservation programmes claim to form ‘new’
rules which bar villagers from cutting trees for faelwood
but permit gathering of fallen leaves, twigs and branches
for their use. Traditionally, women have observed these
very norms while gathering firewood. Even today, 75 per
cent of firewood for rural domestic nse in Northern India
conforms to thisunwritten rule (Agarwal 1995).

Understanding and Applying the Coﬁcept of ‘Gender’

‘Gender-focus’ in development theory and praxis lias come
tomean ‘women-focussed’ or “women-centred’ rather than
encompassing the complementary roles played by both the
male and the female sexes in all social processes including
managing the natural environment. There is thus a need to
understand what ‘gender’ means and how it is to be
construed with respect to bio-diversity conservation and
management.

'Gender’ isnot Exclusive o Women

In any discussion on ‘gender’ there is a need fo keep
women's interest central but not exclusive because men
need fo change just as much as women fo accommodate
women 5 Interests. Within households, in fact, women do
not distinguish between the well-being of males and
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females (though in extreme forms of patriarchy women,
ironically, favour the opposite sex) and do not advocate
fulfilment of their needs at the cost of the menfolk. A gender
perspective endeavours to bring about a structural change
in processes and institutions that are dominated by
patriarchal interests so as to correct this skewed control.
The aim is to create viable spaces for women $o as to equip
them with opportunities and access to economically pro-
ductive resources as well as to ‘social resources such as
knowledge, power and prestige’ (Saxena 1993). In other
words, men’s interests need to be aligned with those of
womern. .

On the ground, both men and women are active agents
in securing the material needs of a household. For instance,
available literature suggests that women prefer planting of
broad-leaved species which will meet their subsistence
needs for fuel and fodder to men’s preference for growing
more commercial species like eucalyptus or teak, the timber
of which is used for house construction and for making
agricultural implements. However, there is not necessarily
a contradiction between the two kinds of needs since both
are necessary for household security. A gender sensitive
approach would find a solution that satisfies both needs
rather than pits one against the other by focussing only on
women’s needs. For instance, subsistence and
consumption needs of women can be met from forests by
encouraging regeneration of shrubs and low-market value
but high bio-mass plants like agave and trees such as
prosopis, ber, neem, and karanji, so that women s usufruct
rights enable conservation of the afforested areas (Saxena
1993). Market demand for commercial plantations would
then be met from privale lands. Farmers could raise
multiple purpose trees [0 meel subsistence as well as
income-generating needs. This would require a reversal of
the government’s forest and agricultural policies both of
which favour men’s primary interest for cash-income
rather than assuring women'’s subsistence needs (Saxena
1993).

Studies have also found that targetting women exclu-
sively for environment regeneration has ofien aroused
suspicion and resentment among the men of the community
and hindered implementation of the projects. This, for
instance, was the experience of People’s Education and
Development Organisation (PEDO) in its work with
women in wasleland development in Bicchiwara block of
Dungarpur district, Rajasthan. The organisation found that
though women could easily be inspired to become
organised and develop the wasteland for fodder and fuel
collection, they faced strong opposition in their own
families and in society at large. Holding of joint meetings of
men and women initially helped create a more non-
threatening atmosphere and benefitted the project work
(Sarinand Sharma 1993).

There are other interesting field examples of how men
need to be involved in ‘gender-focused’ projects for
successful implementation. Village women in the bhal
region along the Gulf of Cambay in Ahmedabad district,
Gujarat, for instance, have secured water supply and
successfully afforested saline wastelands while achieving a
better status in the eyes of their menfolk and community
male leaders by very tactfully involving men in their work
and giving the men ¢qual importance in the village’s
achievements (Barot, 1992). In the well-documented case
of women successfully greening the Bankura wasteland in -
West Bengal, men were consciously involved both in the
management of the cooperative as well as field staff. These
men established a good rapport with the women leaders.
Another factor which contributed to success in this case was
the emphasis on imparting training and professional
management skills to the women as an integral part of
project implementation. More attention could, however,
have been paid to training the women in the scientific and
technical aspects of afforestation and in the rearing of tasar
cocoons (MSSRF 1997). Value-addition and skill upgrada-
tion for women in any environmental project are as
necessary as physical inputs suchas good quality seeds.

Empowering Women

At another level, the ‘gender-focus’ in environmental
policies and programmes has generally been limited to
improving women’s living conditions, as in ensuring
access to fuel and fodder, without addressing the power
relations between men and women, both within households
and in communities. In other words, most policy-makers
and researchers are content with addressing women’s
practical needs but pay little attention to questions of their
empowerment, or what are termed as women’s “strategic’
needs. Addressing these strategic needs helps women
achieve more self-confidence, better economic and
political opportunities, a better status and role in decision-
making vis-a-vis the men in the community. While it is
necessary to address women s ‘practical’ needs, these are
only pre-conditions for women's empowerment. This, for
instance, would mean empowering women as potential
leaders in conservation efforts by assuring them of long-
term rights over land/ water/ forest and other productive
resources; and by gender sensitising the wider rural and
institutional leadership to make it more responsive to
women’s needs and aspirations.

In the case of bio-diversity conservation in forests, for
instance, information on sexual division of labour should
include description of differential access to and control over
resources and benefits. Customary law recognises women'’s
right to the income from forest producis collected by them
and any curtailment of their daily access to essential non-



timber forest products (NTFPs) could wipe out avenues of
their income. Again, without land tenure or ownership
rights, women are less likely to imvest in long-term
conservation practices. This is especially because women
without such rights are excluded from the decision-making
sphere where (male) land owners, and those with
ownership rights on forest produce, take decisions which
affect women’s work on these lands (see, for instance, the
Panchmahals example below). Also, access to other
productive resources is often linked to ownership of, or
rights to, land. For instance, access to credit often requires
land as collateral. On forest lands too, if women have no
assurance that they would have long-term rights to harvest
what they plant today, they may not be willing to put in
much effort in conservation. At anotler level, ownership
and control of property contributes immensely to women’s
economic well-being, social status and empowerment
(Agarwal 1994), thereby increasing their efficiency in
implementing conservation programmes.

In the Panchmahals district of Gujarat, for instance,
women own little land or property and so decision-making
concerning land is almost an exclusive preserve of men.
Women have found it difficult to break this barrier. It has
been impossible for women {0 undertake environmental
regeneration and bio-diversity conservation on private
lands. They have directed their energies to common lands
though there is an acute scarcity of comumon lands. Yet,
despite a “no objection certificate” and panchayat resolu-
tions supporting their right to work on the land and use its
usufruct, the legal validity of this arrangement is uncertain,
The biggest problem the women groups face is how to
legally secure their rights to the produce of the land they are
developing with so much effort (Sarin and Khanna, 1993).
This would require legal literacy, effective political voice
ondecision-making bodies at various levels and productive
campaigns. All these are possible when women s strategic
needs are integrated into “women-focused’ environmental
projects from the very beginning. Any discussion or
planning on gender and bio-diversity conservation is
incomplete without recognising the power balance bet-
ween men ond women. Yet the majority of interventions, at
both policy- and field-level, ignore this reality.

Gender: Nota Homogenous Category

A third way in which ‘gender’ is often conceptualised is to
exclude all other factors, such as caste, class, age, religion
and ethnicity which divide society and which influence
development praocesses. In reality, however, ‘gender’is not
a homogeneous category and policy interventions need to
take info account economic and socio-cultural realfties of
different communities. This way of looking at ‘gender’ is
largely due to the initial advocacy done by eco-feminists
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who hold that ‘nature is the embodiment of the feminine
principle’ and identify women with nature, and men’s
exploitation of nature with men’s exploitation of women
(Shiva 1988). Women are seen to be ‘just like nature’,
caring, nurturing, sharing and life-giving, This ideology,
however, ignores the fact that socially ascribed gender
relations are neither universal nor static but vary across,
and within, cultures, time and space.

Gender roles are infiuenced by economic, political and
environmental factors. ‘The Jink between women and the
environment lics in the interactive effects of ideology and
material conditions, rather than being rooted mainly in
ideology or women’s biology’ (Agarwal 1995). For ins-
tance, upper class, urban-based women, can be as exploita-
tive of natural resources as the men. It is also well known
that women’s economic roles are determined by caste, class
and religion. The worst victims of the environmental crisis
and those who are bereft of control over resources are
mainly women dalits, tribal women and lower caste
women. Looking across cultures, though hunting is
accepted as a male preserve, Sumi Krishna’s study in
Mizoram has revealed that in the Mesolithic period women
participated in hunts and even today both men and women
have knowledge about animal ecology. Similarly,
ploughing is generally men’s work but women in the Kolli
Hills in Rajaji Namakkal district, Tamil Nadu, also use the
plough MSSRF 1997). In communities where gathering is
the major contributor to the households, men’s share in
gathering is substantial (Krishna 1996: 114)

Women: Oriented fo Subsistence

Another aspect of a gender pergpective on environment
deals with the subsistence oriented use of natural resources
as against their commercial exploitation. In the patriar-
chal, industrial mode of development, a primary objective
of conserving bio-diversity is to exploit these resource
commercially rather than to fulfill the sustenance needs of
households. Experience has proven that most rural women
tend to have a greater interest in preserving and conserving
cropland, forests and other natural resources for perpetual
use while men are more often concemed with converting
these resources into cash (MSSRF 1997). In the mid-1980s,
for instance, tribals from a number of villages mobilised
themselves to protect their devastated forests in the
Santrampur taluka of Panchmahal district, Gujarat.
The men, however, had identified regeneration of teak,
used for timber in house construction and for making
agricultural implements, as the primary objective rather
than regeneration of firewood and green fodder (Sarin
1995). Policy inferventions designed from womens
perspective are likely to lead to more sustainable bio-
diversity conservation than inteyventions framed by men
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which are directed more towards conserving commercial
species.

Women’s Ecological and Economic Roles:
Myths and Realities

The main reason for the divorce between gender and
environment can perhaps be traced to the dominant
patriarchal interests which govern the household, the
community and the State and which have failed to provide
viable spaces for women. So, though rural women have
been primarily responsible for gathering, processing and
producing food for the household, they are considered to be
‘just” housewives, confined to household chores.
Consequently, they are considered economically unproduc-
tive and thereby ignored. Further, all house-holds are
believed to be male-headed and it is taken for granted that
men take care of women’s material and gconomic interests.
It is also generally accepted that women are not able to
think, plan or act on their own; are not able to identify their
problem areas and propose solutions; are shy of participat-
ing in public affairs; and so do not want to take on decision-
making roles.

In realily, about 84 per cent of all economically aclive
women in India are engaged in agriculture and allied
activities like livestock, forestry and fisheries, compared to
63 per cent of all economically active men (GOI. 1995). Of
the women workers, majority are cultivators or work on the
fields as agricultural labour. The rest are engaged in
livestock, forestry and fisheries. In economic terms, agri-
culture contributes over 30 per cent of the GNP and
accounts for 60 per cent of employment. Women's subs-
tantial contribution to agriculture, as well as to food
processing and marketing, should entitle them fo benefits
Sfrom major state-sponsored programmes by providing
access lo productive resources such as land and credit.
Women s participation in agricultural extension, training
and research also needs to be expanded. Women extension
waorkers constitute a mere 0.59 per cent of farm extension
workers (GOI 1995). Interaction between women farmers
and male extension agents is severely restricted due to
social norms. As a result, exchange and up-gradation of
skills and access to appropriate inputs gets neglected.

Among forest communities, women and girl children

are the main gatherers of forest produce for subsistence and
sale. They are also wage-employees of the State Forest
Departments (and the Forest Department’s private con-
tractors) since the nationalisation of the NTEPs. According
to the World Bank 1991 repori, Gender and Poverty in
India, women constituted the majority of workers engaged
in the NTFPs economy (Sarin 1994). There is an urgent
need for initiating official surveys on the number of women
thus employed by the Forest Departments for gathering

NTFPs, the wages they earn compared to the price the
products fetch in the markel, the time the women spend in
gathering this produce and the substantial revenues
earned by these departments. Two of the main cash earners
among NTFPs, sal seeds and tendu leaves, are collected
primarily by women (Sarin 1994).

Catering to women’s needs and including them in the
plans and programmes for environmental management
and regeneration is necessary also because almost 30-35
per cent of rural households are estimated to be headed by
women. These households are dependent almost exclu-
sively on their income, in cash and in kind. Even where
there is a male earner, women'’s earnings contribute in a
major way to the household’s survival (GOI 1995).
Women'’s contribution to cash income of the household is
higher in villages close to forests than in commercialised
villages (Chambers et al 1989). The collection of NTFPs
such as essential oils, sal seeds, tendu leaves, gums and
resins, tans and dyes, lac, tasar and tamarind is a good
source of cash income for women because of the increasing
commercial value of NTFPs.

The well-known Chipko movement of 1973, when the
Garhwal hill women hugged trees to prevent them from
being axed revealed the strength of women in the public
sphere, Subsequent studies on protection of common lands
have proved that women and communities are more
effective at protecting and regenerating degraded lands and
forests than either the state or private landowners (MSSRF
1997). The more successful community-level Joint Forest
Management initiatives in West Bengal and elsewhere
have demonstrated how women can gain both materially as
well as in status if they play an effective role in local-level
forest protection committees.

Women in Bio-diversity Projects

Government bio-diversity conservation projects have not
only been consistently gender-blind but also promoted
policies which have been detrimental to women’s interests
and arc resulting: in erosion of their knowledge about bio-
diversity. Benefits from the government’s social forestry
programmes, for instance, were cornered by the better-off
farmers rather than by smaller farmers and the land-less
(Chen 1993). Almost 50 per cent of rural female workers
are classified as land-less labourers and this proportion is
rising. Social forestry also promoted timber species rather
than those which gave women fuelwood and fodder (Chen
1993, Saxena 1993). Gender-sensitive policies which
JSavour planting of usufruct-based trees such as neem,
mahua, tendu, sal, arjun and tamarind, which benefit
women, rather than species such as teak, eucalytus and
pines, are called for. Such social forestry projects should
then be extended to reserved and protected forest lands
(Saxena 1993).



Nationalisation of NTFPs appropriated women’s
customary rights over forest produce and exposed women
gatherers to increased harassment at the hands of forest
officials and private contractors. This reduced their
collection and income (Saxena 1993). Gender-sensitive
policies require restoration of customary rights and a more
open system of marketing NTFPswhere women are able fo
control factors such as value-addition and pricing.
Modern technology is often cited 10 be gender-biased
because it caters to men’s needs, For instance, in the case of
sal trees, a common source of income for poor women
gatherers, the modern technology of multiple shoot cutting
pushes the leaves out of reach of women (MSSRF 1997).

Joint Forest Management programmes, operating in
about 17 states, have been criticised primarily for two
reasons: for not providing for women’s representation on
the joint committees, and for promoting planting of timber
producing rather than usufruct species and thereby barring
women's access to the protected forests. This has increased
the time spent by them in accessing fodder, fuel-wood or its
alternatives, and other NTFPs (Sarin 1995). Women face
shortage of fuelwood, fodder and earnings from other
NTFPs where forests are degraded. JFM policies need to
encourage active participation of women in the
committees, and lo provide for alternative forms of fue! and
income-generation activities.

Women s Bio-diversity Knowledge Under Threat

Natural resource depletion and dwindling bio-diversity is
eroding women'’s claborate knowledge about seed varieties,
forest herbs and other plant species; and their time-tested
technologics for the processing and preservation of these
products. Modern technologies like irrigation and high-
yielding seed varielies have reduced area under traditional
crops and methods of seed selection and preservation
(MSSRF 1997). Displacement of agricultural and forest
communjties in the wake of mega dams; setting up of
industries and other ‘development’® projects have taken
women away from their natural resource and knowledge
base. Agricultural policies encouraging cash crops with no
incentives available for cultivating traditional varieties,
and promoting consumption of just a few cereals, mainly
rice and wheat, through the Public Distribution System,
have led to erosion of women’s knowledge of diverse plant
species.

The Global Environment Facility-funded Eco-
development plans for bio-diversity conservation in
selected National Parks and Sanctuaries too are not gender
sensitive. Though women are to be involved in the
implementation of Lhe programmes, there is no proposal to
revive and protect women’s customary rights over land/
water/ forests nor do the plans recognise local traditional
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knowledge (Kothari 1997). Much of the knowledge of bio-
diversity and of indigenous bio-technologies, including
indigenous herbal systems of medicine, rests witli women.,
Any involvement of mahila mandals in the eco-
development strategies will be cosmetic unless pro-
grammes are re-defined from a women's perspective and
their knowledge is preserved and enhanced. Women, with a
little  training, can function as taxonomists or be
responsible for preparing and maintaining community bio-
diversity registers.

Even environmenl regeneration projects such as
afforestation, wastelands development, water harvesting
systems, and Joint Forest Management have either ignored
the gender dimension or focused on women in an extremely
limited fashion. Even in the more successful women-
focused Initiatives, women’s role as experts on bio-
diversity has not been explicitly recognised and, therefore,
not built upon (Datar, 1998; Proffenberger and McGean,
eds, 1996; Singh and Ballabh, eds, 1996; Singh and Burra,
eds, 1993). Policy interventions need to integrate bio-
diversity conservation in all environmental programmes
which due focus on the recognition, documentation andup-
gradation of women sknowledge about blo-diversity.

Of special concemn are fisher-women whose livelihood
and knowledge is threatened by rapidly flourishing
mechanised fishing and agua-culture. Though India’s 7500
km Iong coastline and the many rivers support numerous
fishing communities, conservation of marine bio-diversity
continues to be low on national priority. The strong
movement among the local fisher-folk 1o safeguard their
own livelihoods has made policy makers sit up. However,
ecological concerns, Jocal knowledge about fish diversity
and other marine flora and fauna have not yet become part
of these campaigns. With diminishing fish stock and
expanding industrialisation of marine activity, women are
increasingly being employed as wage-labour. However,
though the work performed by the women is the critical task
that enhances the value of the product, the women dé not
even receive minimum wages and are at the bottom of the
ladderinterms of status (Joseph and Prasad, eds 1995).

In the inland fishery sector, contracts to fisher-men’s
societies and fisher-men’s development agencies are
displacing wornen from their traditional rights over the
small catch and in the processing operations. Fishing
contracts in ponds and tanks in small towns and villages are
also affecting the common resource base of the fisher-
women (Kurien 1996). Women, involved in all processes
after the fish catch comes in, are not only knowledgeable
about the various species but are also skilled in value-~
addition including processing, drying, curing and even net
making. The market, however, is primarily male
dominated. Policy interventions are needed to safeguard
women's customary rights over the small catch and 1o
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strengthen the forward linkages so that women can
organise themselves and effectively market their produce.
At another level there is aneed to integrate their knowledge
with the remote sensing global imagery of marine bio-
mass. With their remarkable knowledge, women can
benefit the marine industry as experts on marine diversity
(Kurien 1996).

Lessons from NGO Experiences

While government-initiated bio-diversity projects have
been gender blind, a few NGO-initiated programmes have
some lessons on how conservation strategies can be made
more gender sensitive and how women can play a more
effective role in bio-diversity conservation.

Social Action with Rural and Tribal Inhabitants of
India (SARTHI) has integrated community womens
knowledge about medicinal herbs, plants and nutritionally
important trees into the wastelands development
programme involving women s groups in the Santrampur
block of Panchmahals district, Gujarat. Significantly,
however, the recording of women's local knowledge of
medically vseful flora was not part of the original project
design. The need for such a step came 1o the fore at a
training programme conducted by SARTHI for dais
(midwives, both traditional and modern) in response to the
women's demand for access to improved health services
(Sarin and Khanna 1993). The inherent link between
lhealth, nutrition and environmental degradation is obvious
from a gender perspective of bio-diversity management.
Recognition of these links not only ensures bio-diversity
management, but also enables fulfillment of women’s
practical and strategic needs as was proved in the
SARTHI’s programme. While the forests of Santrampur
block became rich in medicinal herbs and plants, the local
women and children’s health and nutritional problems
were mel and, most imporiantly, trained cadres of village
women skilled in health care and para-veterinary emerged.

Women of the Aravali’s in Rajasthan have similarly
integrated revival of traditional water harvesting system
with bio-diversity conservation leading to their
empowerment. Catalysed by a local NGO, Tarun Bharat
Sangh, village women from Gopalpura, Gujjaron Ki Losal,
Bhanvata-Kolyala and Hamirpur in Alwar district, have
come out from their isolated, veiled existences into the open
- joining hands with their menfolk in building johads, the
old water harvesting check-dams. These have led to
regeneration of the forest cover in the villages. They have
organised themselves into informal women Gram Sabhas,
undertaken employment generation activities such as
weaving of baskcts from the indigenous varieties of
‘Champuria’ grass replenished in abundance in the village
forests and revitalised the Ayurvedic health system by

regenerating many indigenous species of roots and herbs.
Women are serving as Ayurvedic doctors in their own
villages (GPF & FA0 1998).

Women Conservers - Forging Forward and Backward
Linkages

Women perform much of the harvesting, seed selection,
sowing, storage and other processes which conserve and
enhance crop diversity (Kothari 1997). This is reflected in
Navdanya, a national in-situ genetic resources conserva-
tion initiative which networks community-based genetic
resources conservation centres at the grassroots. The
programtre was started by a New Delhi-based NGO, the
Research Foundaltion for Science, Technology and Natural
Resource Policy. The farmers associated with Navdanya are
mainly marginal farmers and peasanis in so-called
‘backward” but resource-rich areas of the Garhwal
Himalayas and the Western Ghats, and some drought-
prone areas in Karnataka. Here the green revolution has
either not made a dent or has not delivered its promises
because of its capital-intensive nature. In many cases, these
marginal farmers are women for whom the use of
traditional seed means the difference between survival and
non-survival (Shiva, et al 1995). Women in the more ecolo-
gically devastated areas, particularly in the Himalayas,
have been primarily responsible for agriculture because of
the extensive out-migration of adult males to the plains and
larger cities in search of livelihood, This process has been
termed ‘feminisation’ of agriculture. Conserving agri-
cultural diversity for these women not only secures food for
their families but also enlarges their options for meeting
their non-food bio-mass-based needs such as fodder, fuel,
thatch for the house and raw material for marketable crafis.

‘Navdanya places the farmer at the centre of
conservation, [and] relocates in her/him control over the
political, ecological and economic aspects of agriculture’
(Shiva, et al 1995). While the dominani system of
agriculture does not recognise farmers’ contribution to
breeding and therefore awards breeders’ rights only to the
seed industry or to researchers, in the partnership model
promoted by Navdanya, farmers and scientists are equal
pariners. Further, seed conservers need markets which they
can control. Navdanya strengthens farmer-to-farmer,
farmer-lo-scientist and farmer-to-consumer linkages. This
is a model which policy makers can adopt. However, while
Navdanya inherertly gives due importance to women
farmers, national policies and programmes modelled on
the Navdanya experience will need to include special
measures t0 be gender focused. Community-level
programmes should be designed in collaboration with
women seed producers, conservers and processors and
womens groups should play a central role in the
implementation of programmes.



Further, policies will need (o ensure gender
sensitisation of the various stake holders, including male
and female extension workers. Extension workers, men and
women, cannot successfully cater to women workers unless
they are trained in motivational and conflict resolution
skills needed to galvanise workers into action and bregk
social barriers in a patriarchal society. Gender-sensitisation
of the scientific community would include building upon
traditional practices rather than transplanting laboratory
experiments fo the field. Gender sensitising the district and
state bureaucracy would mean creating an environment
Where women can seek information fearlessly and negotiate
as equals. To make markets more women-responsive,
policies need to encourage setting up of appropriate inter-
linkages such as cooperatives, self-help credit groups,
grain banks, local-level societies in order to bypass
middlemen and/or help in processing, markeling and
branding of farm-based products.

Also, like Navdanya, policies and externally-initiated
programmes should act as catalysts to facilitate women
conservers and natural resource managers to build up their
capacities so that ultimately they manage to control the
political, ecological and economic aspects of conservation.
“In situ conservation is first and foremost 2 political
commitment and cannot be sustained through subsidies and
external support alone” (Shiva, et al 1995). The national
government’s endeavour to devolve political and economic
powers to the local Panchayats isalso a step in this direction.
Justasthe Panchayati Raj’s success or failure depends on the
decentralisation power of the policies which govern it,
wormen s strengths in conservation can be augmented, and
benefitted from, if the bio-diversity and agricultural
policies involve as well as empower them. This requires a
political recognition of women in their ownright.

Women and Medicinal Plants

Another  successful gender-sensitive  bio-diversity
conservation effort that has lessons for public policy isbeing
coordinated by the Bangalore-based NGO, Foundation for
Revitalization of Local Health Tradition (FRLHT). The
project aims at conserving and sustainably using medicinal
plants for Primary Health Centres (PHCs). The project has
set up a network of over 55 medicinal plant conservation
sites in Kerala, Karnataka and Tamil Nadu in collaboration
with State Forest Departments, local NGOs and research
institutes. The Foundation recognises that women are
perhaps the biggest single group to possess knowledge about
home remedies from medicinal plants. This knowledge is
mainly inherited by daughters and is thus preserved over
generations. Women'’s groups arc onc of the village-level
organisations targetied by the Foundation for conservation
and use of medicinal plants. Women are trained in growing
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medicinal plants extracts of which are used in PHCs. These
plants are grown in kitchen gardens by the women since
women have direct access to, and control over, this patch of
land. Kitchen gardens have multiplied through self-help
training groups and 377 women’s groups had set up 5162
kitchen herbal gardens till March 1998. Some women’s
groups are also growing medicinal plants on marginal
lands and field bunds.

The Foundation has also set up Medicinal Plant
Conservation Parks where women grow herbal plants.
These Parks also act as a market intermediary by selling
medicinal plants geedlings to women and purchasing
medicinal plants grown in kitchen gardens. These plants
are then sold by the Parks to various user groups. Self-help
training groups also use the medicinal plants nurseries
attached to these Parks.

While the Foundation has emphasised women’s
involvement in conserving medicinal plants, policies
based on this model need to go beyond by enabling women
to emerge as leaders in this area. Capacity enhancement
based on local skills and knowledge should form a
necessary part of environmenial and agricultural policies
relating to medicinal flora and bio-diversity. This would
mean policies and programmes empowering women to
become doclors, teachers, trainers, researchers and
policy makers in the area of medicinal plants both in
traditional medicine and in modern medicine. Further,
women should not be limited to kitchen gardens but given
access to, and rights over, revenue or forest land for
growing herbs and empowered to establish forward
linkages with markets. For instance, Gram Panchayats in
Himachal Pradesh had the powers to levy collection fees
for harvesting medicinal planis till as late as 1971 when it
was constituted as a full state (Gadgil 1998).

According to the Foundation, the utilisation of
medicinal plants is already very sophisticated in India. In
its original form and with some technical enhancements,
the tribal, ayurvedic and other indigenous health systems
could provide the world with medicine rather than raw
plant material (Kothari 1997) which is currently being
exported, both legally and illegally. Modern medicine too
is heavily dependent on medicinal plants available in India
as is indicated by the keen interest shown by several
leading pharmaceutical multinationals, such as Cargil
Inc., Unilever, Hoechst, Sandoz and Ciba-Geigy, in Indian
germplasm. Transnational companies are setting up
ventures, ofien in collaboration with Indian partners, for
prospecting and for drug or seed production. Rural
Advancement Foundation International (RAFI) has
estimated that pharmaceutical corporations cut their costs
of screcning a new plant for genetic properties by 50 to 90
per cent if they have access to traditional knowledge about
the plant (Kothari 1997). Home gardens are often used by
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women to grow diverse wild and indigenous species. Policy
makers can indeed capitalise on rural women’s specialised
knowledge in this sector with appropriate interventions
that empower these women to challenge global powers.

Valuing Women’s Knowledge

Even as a beginning has been made to record the rich bio-
diversity of the country, due consideration should be given
to women’s knowledge in the varions Community Bio-
diversity Registers under preparation, Recording of names
of the women seed conservers and seed producers, women s
kmowledge about the various forest species of flora and
Jauna, their utilization and the value-addition technolo-
gies used are all necessary to make women more visible in
bio-diversity policies and programmes. Giving due
importauce to women as bio-diversity experts is not going
tobe easy in a patriarchal society. Policy inferventions need
1o encourage collection of gender desegregated data, and
develop systems of rewards and social recognition for bio-
diversity conservation efforts where women have been
active participants. These interventions would not only
preserve and rejuvenate ecological diversity but also
contribute to the enhancement of the economic and social
status of ural women.

The ongoing People’s Bio-diversity Registers (PBRs)
Project (Gadgil 1998) is a step in the right direction but
unless women’s knowledge is scrupulonsly included, these
data collections may become another tool in the hands of
those who want to appropriate women’s traditional
knowledge and deny them benefits resulting from these.
The PBRs should be prepared in a participatory manner
and should be open documents easily accessible by the
public (Gadgil 1998). For instance, they could be put up in
public places. If such transparency is maintained, women
would benefit from it. A PBR both documents the status of
local bio-diversity resources as well as records local
knowledge of these resources. Where women are primarily
responsible for collecting bio-mass, they often have greater
knowledge of the status of such resources. Women in ruany
parts of Himachal Pradesh have extensive knowledge about
this and women groups have been at the forefront of many
local conservation initiatives; in the Chuhar valley of
Mandi they are protecting forests not only from timber
smugglers buteven from their own men (Gadgil 1998).

In the wake of the Intellectual Property Rights
emanating from the World Trade Organisation/General
Agreement in Yariffs and Trade, bio-diversity registers
would facilitate sharing of benefits with the actual
producers and innovators of biological diversity, These
would be used as evidence of people’s knowledge of the
various uses of bio-diversity resources including as
therapeutics, cosmetics, and as pesticides (Gadgil 1998).

For this, a national community register would have fo be
built based on the community registers so that the
government can deal with the property regimes now
threatening traditional owners of bio-diversity knowledge.
The privatisation of bio-diversity can also be countered if
state policies facilitate networking among communities
with regard to these registers. Such efforts would also have
to be coordinated amongst people’s organisations across
the developing countries to become a countervailing force
tothe IPR regime (Shivaetal 1995).

There is an urgent need to develop effective benefit
sharing mechanisms which give due consideration to
women bio-diversity experts in the communily. Policy
interventions need to design programmes which would
empower women to express, own, and control bio-diversity
kmowledge. This is easier said than done because access to
the patent regime requires awareness, information, legal
knowledge and ability to bear the cost of access. Rural
wornen experts are illiterate and bereft of these ‘modern’
resources. Policy interventions shounld aim at encouraging
involvement of catalyst agencies such as NGOs and
promoting education and empowerment of wonten not only
to benefit from the TPR regime but to make women’s role in
bio-diversity conservation more effective. '

Further, no models exist yet for equitably sharing the
benefits of traditional knowledge between communities
and the institutions or agencies which profit fiom the
traditional knowledge of these communities. It is also not
clear who the benefits should go to - individuals, families,
community-leaders, representative NGOs or government
agencies? (Kothari 1997). Further, it might not be always
possible to determine what traditional knowledge is
‘private’ from that held in common by the community,
However, policies regarding targel beneficiaries have to
explicitly consider the stake ofwomen in thisdebate.

The unique model developed by the Thiruvantha-
puram-based Tropical Botanic Garden and Research
Institute (TBGRY), for instance, is still not clear on how the
benefit will actually flow to the tribals whose knowledge of
a forest herb, Trichopus zeylanicus, has resulted in the
development of 2 drug called jeevni. TBGRI developed the

drug based on the properties of the herb used by the Kani
tribe as anti-fatigue and restorative medicine and

transferred the techinology to a private ayurvedic company
in Coimbatore. TBGRI is to transfer 50% of the license fee
and 3% of the royalties to the state Tribal Welfare
Department to be used for the Kanis. Whether the funds
will flow to the Kanis or not is one question. Another is the
fact that nowhere do gender concemns figure— neitherin the
information flowing from the tribe to the TBGRY; norin the
benefit sharing model agreed upon., Policy interventionson
benefit sharing models need fo incorporate gender-
sensitive clauses.



Women and Gene Banks

Examples of informal ex situ conservation by women, who
preserve seeds to be grown in home gardens or in fields,
already exist. However, access by rural women to
government-owned gene banks is problematic; just as most
rural women have lacked access to credit, education and
other productive and empowering resources. Policy
interventions need to promote information campaigns and
decentralise delivery mechanisms for accessing gene
material.

Women often have ‘scientific’ knowledge about genes
and cross-fertilisation, only this is expressed in a Ianguage
different from that wsed in modern science. Women’s
knowledge and innovations also reflect real-life situations
and the scientific community would benefit interacting
with such women experts. Informal ex situ knowledge
should form the basis of ex situ data banks and women can
be encouraged to re-establish in situ conservation. For
this, the male-dominated scientific community needs to be
gender-sensitised,

Legal Provisions to Support Women

Women’s role in both ex sitz and in situ conservation woold
be enhanced if gender concerns are incorporated in laws
governing bio-diversity. Unfortunately, the drafts of the two
key Acts announced by the government are not gender
sensitive though women will be radically affected by the
provisions of the Acts. The draft Biological Diversity Act,
1998, proposed by the Ministry of Environment and
Forests, and the draft Plant Variety Protection and Farmmers’
Rights Act proposed by the Ministry of Agriculture, for
instance, do ot provide for gender-specific databases and
information systems or for gender-oriented participatory
research, or for gender-monitoring of related policies
(such as policies on the IPRs) and project plans.

The Acts also adopt the conventional ‘top-down’
approach. This is ironical since the Acts aim at protecting
traditional knowledge and farmers’ rights. Yet, the holders
of such knowledge and the seed conservers are inade-
quately represented in the decision-making structures set
up by the Acts which do not require setting up of structures
at the district and village levels to decentralise decision-
making powers while resting the final authority in the
national-level apex body.

Each of the draft Acts propose to setup an apex National
Authority, comprising mainly bureaucrats and teclhinocrats,
for enforcement and implementation of the provisions of
the Acts, but do not ensure gender parity in these bodies.
Suggestions have been made to give gender representation
‘due regard’ or include a representative of the National
Commission for Women QMSSRF 1997) in the Authorities.
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However, rather than the vague ‘due regard’ or inclusion of
a representative from the NCW, which does not specialise -
in environmental issues, it would be worthwhile to reserve
at least one-third of the seats for bio-diversity experts from
gender-oriented institutions/ organisations. Similar
provisos should govern state-level and other parallel
bodies. Besides, it should be mandatory for inclusion of at
least two experts on women and bio-diversity in the various
committeesto be setup by the apex bodies.

The Bio-diversity Act provides for the funds to be
utilised for ‘socio-economic development’ of the
conservers of biological resources in areas from which
these resonrces, and/or knowledge thereof, have been
accessed for the purposes of IPRs. The Gene Fund is
proposed to be used for recognising, rewarding and
supporting farmer-conservors of genetic resources. The
proposed National and State-level Bio-diversity and Gene
Funds in the respective Acts should include a clause
ensuring that benefits reach deserving women in the
communitles benefiting from the funds. The Acts should
also explicitly incorporate gender concerns in the
guidelines relating to ‘equitable’ benefit sharing and
protection of farmers 'rights.

To safeguard the rights of traditional knowledge
holders and farmers’ rights, the provisions regarding
appeals against decisions taken by the Authorities in the
Acts should provide for public hearingsat the state, district
andvillage-levels to enable women easier access.

Women’s Representation in Decision-making
Structures

Given the extensive and proactive role that women play in
natural resource management, there is an urgent need to set
up gender sensitive institutional frameworks and include
more women in decision-making structures, particularly
those relating to agriculture, forestry and science. A sex
desegregated data of existing institutions is also necessary.

While more girls than boys opt for life sciences at the
university level, in bio-diversity research institutions their
number is negligible (MSSRF 1997). Further, few women
occupy senior positions in scientific research instititions,
or undertake field explorations. In the National Academy of
Agricultural Sciences, for instance, less than 3% of the 225
elected Fellows, skilled in plant breeding, genetics, soil
conservation and other specialities, are women and most of
them are either from the social sciences or are nutritionists
(MSSRF 1997). The Indian Forest Service, opened to
wommen as lafe as in 1980, too has few women. In the last
decade, about 4 to 5 women joined each year and in 1995
less than 3% of the total cadre strength of 2,576 were
women; and women constituted less than 1% of the rangers
and foresters, (MOEF 1995, MOEF 1996). Women are
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hardly represented in the Botanical and Zoological Surveys
of India. Nor are they visible in institutions such as the
National Bureans of plant, animal and fish genetic
resources, the national gene banks, the Forest Survey of
India and Wildlife Institute of India.

Correcting this gender-bias in professional and
scienlific institutions needs a special drive to recruit
women and generating awareness programmes in
collaboration with educational institutions. More
imporiant, a change in the terms and conditions of these
jobs Is needed to make them more gender sensitive. For
instance, transferable jobs are inconvenient for women as
are postings fo relatively inaccessible or ‘unsafe’ areas. At
the field level, allocating areas to individual field workers
like extension workers or forest rangers are impractical for
women who would prefer to work in groups. Thus, instead
of allocating so many villages, or hectares of protected
forest to individual women workers, the same can be the
responsibility of two or more staffers. Touring in pairs is
better than touring alone where women are concerned.
Experience has shown that women are most effective when
working as a collective, drawing comfort, inspiration and
strengih from each other rather than working alone in
conservation projects,

The current management systems of these institutions
need to be made more women-sensitive through gender
sensitisation of the male decision-makers and workers,
modification of working conditions to, for instance,
include flexible working hours, home-based assignments,
provision of creche and other support facilities for women
officers andworkers.

A More Gender-Sensitive Development Model

Ultimately, institutions need to work within a more gender-
responsive macro environment gaverned by an alternative
mode of development which accords more importance to
sustainability and equity. Currentefforts are aimed at trying
to ‘fit” or ‘mainstream’ women in the dominant consump-
tion-led economic growth pattern with the hope that the
fruits will trickle down to the rural women. Poverty
alleviation schemes, ‘co-option’ of NGOs to improve
delivery mechanisms of gaods and services, promotion of
labour-saving devices to ‘lighten’ domestic work and
earmarking some positions for women in certain decision-
making institutions will not deliver justice to women,

An alternative strategy, more suited to concerns of
women, would, for instance, take into account the yawning
gap between the rich and the poor and between men and
women, not only in terms of income but with regard to other
productive economic resources incinding land. This gap
would be measured in terms of food security, access to
health, nutritional status, educational and intellectual

stimuli and the relative competence of men and women in
achjeving greater control over their lives.

Gadgil and Guha see a ray of hope in the path that the
environmental debate is taking in India (Gadgil and Guha,
[992). While the dominant Western mode of development
favours conservation of forests not because they are central
to economic production but for enhancing ‘quality of life’.
In India, forests are linked to production systems and
though there is 2 conflict in the claims of the agrarian and
the industrial sector over the natural resources, aliernative
means of managing natural resource management are,
fortunately, part of this debate. Though Gadgil and Guha
make no mention of women’s ecological role in this debate,
there is little doubt that without a gender perspective
guiding conservation programmes, the very survival of
society willbe at stake.

Conclusion: Giving Women their Due

Despite the present patriarchal set up, there is a growing
belief that greater involvement of women is essential in
dealing with the ecological crisis. Increasingly, govern-
ment officials, funding agencies and NGOs are realising
that comservation programmes which involved women
bave been far more successful than those where women had
no rale ta play. This process of involving women, however,
needs to be taken further by viewing women as more than
mere ‘beneficiaries’ of conservation programmes. Rarely
are women asked what they think. Incorporating a gender
dimension in comservation programmes means learning
how to “listen’ to them, not just by hearing them out but by
understanding the categories and language women use to
express their perceptions. Women have to be involved in
the entire process of designing and 1mplementanon of the
conservation programmes.

A critical aspect of women-centred conservation
policies and programmes is how ‘gender’ is nnderstood.
Experience has proven that though gender-sensitive
policies and programmes keep wormen'’s needs and desires
central, they should also focus on enhancing the role men
play in supporting women-focussed conservation pro-
grammes. Indeed, ‘gender’ encompasses men as well as
women and both have complementary roles to play in all
social processes including in managing the natural
environment. At another level, gender-responsive policies
and programmes usually cater only to women’s ‘practical’
needs for water, food, fodder and other material goods and
services; these policies and programmes should give equal
attention to addressing women's ‘strategic’ needs for
empowerment through education, mmproved health, skill
up-gradation and recognition of their ability and talent.

Gender sensitive policies imply a subsistence
orientation as against commercial exploitation of natural



resources which is dominant in the current male-
dominated, industrial mode of development. Policies
should also go beyond the distorted belief that women are
confined to household chores and are economically
unproductive, incapable of pro-active participation and
unable to take on decision-makingroles.

Government’s agricultural and conservation policies,
such as the green revolution, promotion of cash crops,
social forestry, joint forest management and
nationalisation of NTFPs, have not only been gender blind
but worked against the interests of women by promoting
crops, trees and market conditions which do not fulfil
women's needs and upon which they have no control. These
policies have contributed to rapid depletion of bio-diversity
and, comespondingly, threatened women’s traditional
knowledge related to floraand fauna,

On the other hand, several ongoing efforts initiated by
NGOs such as Social Action with Rural and Tribal
Inhabitants of India (SARTHI), Navdanya and the
Foundation for Revitalisation of Local Health Traditions
(FRLHT) provide viable models for involving women in
bio-diversity conservation. Government policies and
programumes can fruitfully learn from these efforts. There is
also an urgent need to compile a gender-sensitive bio-
diversity database and develop gender sensitive policies on
benefit-sharing in the wake of the Intellectual Property
Rights regime of the World Trade Organisation.

Another set of challenges is to bring about structural
changes in the patriarchal set up, to introduce gender
sensitive laws, to include more women in decision-making
bodies and to transform notions about the actual division of
work and resources between men and women. These
structural, attitndinal and policy changes are necessary in
the long run 1o ensure a more equitous and sustainable
future. For instance, even after 15 years since entry into
Indian Forest Service was allowed to women, they
comprised less than three per cent of the total cadre strength
in 1995, Wormen are barely visible in institutions such as the
Botanical and Zoological Surveys of India or the National
Bureaus of plants, animal and fish genetic resources.
Women are hardly represented even in the agricultural and
scientific institutions such as the Indian Council for
Agricultural Research. Ironically, many rural women have
immense knowledge about wild food plants, medicinal
plants, seed selection and conservation, food processing,
soil conservation and water harvesting systems, to name
justafew ‘expert’ areas.

Policy Suggestions and Roles of Different Agencies and
Actors

What roles do different agencies and actors need to play to -

ensure that women participate equally in the selection,

Aditi Kapoor 509

implementation and control of environmental policies and
programmes, and particularly in bio-diversity conserva-
tion? The gender-blindness of existing plans, policies and
programmes as well as lessons and suggestions arising out
of some positive experiences have been discussed at length
above. Policy suggestions relating to various aspects of
gender and environment have been italicised in the text, A
summary of these suggestions is given below specifying the
roles of different agencies and actors.

Role ofthe Government

Preparing national-level and ecological zone specific
gender desegregated database on bio-diversity based
on community bio-diversity inventories

= Integrating gender analysis and gender monitoring
intoproject plans from the very beginning.

»  Making environmental laws and intellectual property
rights laws gender-sensitive.

= Introducing the gender dimension in models of benefit
sharing withregard toIPRs.

»  Enabling women to own cropland/ forest land on a
long-term basis through leases or other kinds of
contracts.

«  Adhering to women’s customary rights over land/
forests/ water bodies where they still exist and re-
establishing these rights whereneeded.

»  Givingadequate representation to women in decision-
makingbodies and in administrative structures.

«  Undertaking gender sensitisation of decision making
bodies at all levels through adequate representation of
women, training programmes for men and women
and modification of working conditions.

e  Using the institution of Panchayati Raj for gender
sensitive environmental programmes.

*  Recniting more women extension workers in natural
resource management and equipping men and women
workers with the skills required to motivate, inform
and involve rural women in environmental regenera-
tion and preservation programmes.

*  Encouraging participation of women and ensuring
success of environmental programmes through pro-
vision of credit, training, technology and a fair market
to the women and by making the project design flexi-
ble enough toaccommodate field-level innovations.

= Givingincentives, rewards and recognition to women
who conserve agrodiversity, bio-diversity, traditional
knowledge on genetic enhancement and revitalise
conservation traditions,

«  Building partnerships with NGOs who work with
women and the environment and facilitating net-
working of these and of gender-responsive com-
munity people’s groups.
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*  Encouraging direct participation of traditional, com-
munity-level institations particularly women’s
groups like mahila mandals, in planning and imple-
menting gender sensitive environmental conser-
vation programmes.

»  Making education for girls and women part of
environmental programmes in partnership with
NGOswhere necessary.

Role of NGOs/Local Groups

= Facilitating preparation of gender desegregated com-
munity bio-diversity databases.

- Working with women’s groups and towards training
and capacity building of women in environmental
programmes to equip them for leadership roles and as
agenisofchange.

*  Gender-sensitising and strengthening community-
level organisations and local institutions, including
the Panchayati Raj bodies, engaged in environmental
programmes.

»  Facilitating revitalisation of conservation traditions

+  Empowering women in dealing with issues such as
‘prior informed consent’ with regard to transferring
local genetic material and traditional knowledge
under the IPRs regime.

»  Informing women of their legal rights and using the
modern information technology for exchange of
information and for networking.

+  Facilitating networking of women’s groups working
onconservation.

»  Forging linkages between the various actors such as
the government, research institutions and the
marketplace to ensure women'’s effective participation
in environmental regeneration and preservation.

= Monitoring environmental programmes with ques-
tions such as ‘who gains what and who loses what?’ in
terms of the satisfaction of women’s practical needs
for bio-mass and strategic needs for empowerment.

Role ofAcademic and Scientific Research Institutions

= Undertaking research on the extent of women’s
contribution to bic-diversity management and the
effects of modern processes like education, rural-
urban migration and changing market conditions on
their roles in natural resonrce management.

= Developing parameters, models and analytical tools
for gender analysis of policies and programmes.

- Promoting research on women-friendly and environ-
mentally benign crop varieties, farming and forestry
technologies by involving women in the design of
research programmes.

*  Enhancing women’s role as decision-makers, tech-
nologists, scientistsand ficld-level workers.

* Building upon field-level knowledge and tech-
nologies used by women rather than relying on
laboratory-to-field applications.

»  Decentralisation of research centres to include
empowered participation of community-level leaders
in ‘traditional’ sciences.

*  Assisting in training, and learning from, field-level
agriculturists, fisher-women, forest-wornen.,

*» FPunding promising traditional practices for
regenerating genetic varieties and preservation/
processing techniques used by wormen on the farms, in
coastal areas and in forest lands.

- Simplifying scientific jargon so that women in the
field can understand and relate to scientific dis-
coveries and innovations in the field of environment
preservation.
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Gender Analysis for Stakeholders in Biodiversity
Prioritization: Suggested Methodology

Gopa Pandey

Biodiversity Prioritisation and Gender

The communities inhabiting areas of rich biodiversity are
often tribal or rural. The men and women in these
communities have strong conviction about life and oufputs
of plant and animal species surviving next door. Since they
are continuously withdrawing products from mnatural
ecosystems, their knowledge and perception of flora and
fauna is most anthentic and dependable for academicians,
conservationists and resource managers, It is difficult for
development managers to prepare a database for
prioritising  biodiversity conservation without this
supplementary knowledge. Therefore, an approach
involving direct feedback from local communities will be
appropriate in terms of assigning priorities. Since these
communities are constantly using resources, they are a
dependable source of information on chronological
population dynamics of species around them, especially
plants. The uses of leaves, flowers, fruits, seeds, bark, root
or tuber etc. in various ways, ranging from food to
medicinal purposes, are more common in dense interior
forest areas with fringe populations. As some of these
products are closely linked with survival needs of people,
their qualitative observations may help tremendously in
priortizing biodiversity. Among people, it is not an
exaggeration to assert that men and women, linked with
differential activities and products, exhibit variations in
assigning priorities 1o areas or species. Often when
managers, researchers and others, approach these fringe
communities, they leave out observations, concerns and
preferences of women. In exceptional cases women may
also be contributing equally to a surveying agency, but in

general they are likely to be ignored or left out while such

surveys are being carried out.

Reasons for Gender Concerns

Biodiversity prioritization is a commaon concern for
conserving rare, threatened, and endangered species and
habitats. The reason why this concern has evolved is due to

overuse of resonrces beyond their replenishing capacity.
When use of resources is talked about, those who are using
the resources have to be thought of. In an ideal forest
ecosystem in the Indian context, women appear 1o be the
single largest clients of goods and services produced by a
forest. Starting from availability of water for households to
daily basic needs of fuelwood and fodder, and to less
frequent harvesting of specific, 1are medicinal plants to
cure someone, on a non-comrmercial basis, women are the
majorusers ofbiodiversity resources. Of lale, the extraction
of some vegetaton components for supplying to
commercial entrepreneurs has become a great threat to
biodiversity. This type of extraction may not be done
willingly by the inhabitants of fringe areas. Yet, their
economic status leaves them with little choice but to yield 1o
external pressures, surrendering their valued plant species
to the greed of the marketinexchange for petty cash.

It is a matter of great satisfaction that more and more
organizations and individuals are coming forward to
contribute in prioritizing biodiversity copservation. An
approach to extract the best possible information from local
inhabitants is suggested here to make surveys and studies
more accurate on the basls of authentic information. This
addresses the need for eliminating a bias in recording
observations on sites and species. This approach is
modified from Socio-Economic Gender Analysis
(Thomas-Slatyer et. al. 1995) and Gender Analysis Work
Out Manual by FAO (Wilde and Vainio-Mattila, 1995).
Initially, these methodologies were prescribed for gender
sensitive planning through Participatory Rural Appraisal
(PRA). Subsequently, this approach has been applied to
design studies for designing, implementing and
monitoring gender segregated knowledge and its utility
into a holistic approach. The use of this approach is based
onthe primary hypotheses listed below:

I.  Women are an integral part of forest ecosystem in
fringe communities.

1. Women are closely associated with forest areas for
withdrawal serving their basic needs.



III. Women are deeply concerned with multiplicity of
products frombiodiversity rich areas.

IV. Women have knowledge of a variety of species
yielding products that they use and register their
observations oncover or density of these species.

V. Women spend more time in forests for gathering
products sustainably.

These hypotheses may be translated into a gender
sensitive planning profile and observations during surveys
or Rapid Rural Appraisals (RRA) which may be recorded
on appropriate worksheets. The methodology is described
in aflexible form so as to leave ample space for site-specific
study design needs.

Analytical Framework

While prioritizing, certain questions are to be responded to
in four different sets. This approach has been outlined by
Wilde and Vainio-Mattila (1995) in the framework of
context, activity, resource and program action. The profiles
for these frameworks are outlined to answer some inherent
questions related to them. A worksheet is developed by
using each of the four profiles. If observations are recorded
by this method, focused indices of prioritization may be
developed which are gender sensitive. A detailed outline of
these four stages of using gender analysis for biodiversity
conservation prioritization follows. This framework is a
tool for answering some basic questions raised in the four
profiles.

Context Profile

This aims at tracing linkages of physical, social, economic
and environmental contexts with the existence of species
and their condition. For instance, what is getting better in
terms of conservation of species in the immediate habitat of
these communities may be registered. In terms of supports
and constraints, the prioritization of which area will make
life better and which area will make life worse may be
answered. Highlighting the supporting factors will
instantly reflect which aspects or conditions are under
physical constraints. Here the inhabitants may point out the
disappearing populations of specific species due to over
exploitation and the resultant reduction in the extent of
multiplicity of products. The worksheet may be used in the
context of environmental, institutional and demographic
constraints and supports, an example of which is elaborated
in the matrix  (Table 1). The inventory of species is
invariably available in the concerned Forest Working Plan
of an area. However, updating of this information is needed
to reflect the current status of the habitat. Since women are
key resource persons for indigenous technical knowledge
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about medicinal or other uses of species, proper
documentation canbe done with their help.

Activity Profile

This component answers the question of division of labor
between men and women. Women are prime gatherers of
non-timber forest produce from the forest areas, While they
traverse the forest areas daily to collect fuelwood, fodder
and other products, they also notice the shrinking
populations of specific species which are of use to them. Inn
contrast, men tend to take up only economically productive
jobs and their vision is restricted to a limited sphere of
collecting economically valuable products including cash
yielding timber. The priority assigned to a particular area
for conservation by men may not match the preference of
women. From the Activity worksheet (Table II), it is
apparent that regular occurrence of an activity may yield
more authentic information on biodiversity conservation
needs. The information emerging from sources using
forests less frequently may not be completely accurate.

Resource Profile

This profile underlines the resources used by men and
women from the existing habitat. In terms of preference
ranking of PRA, the species of use to men and to women
have a different priority. It is also important to extrapolate
precipitation of benefits from use of a specific resource. The
decision to prioritise areas for biodiversity conservation
may be taken by men on the basis of attributes that are
different from those that are used by women. Therefore,
assigning importance to one category of species for
conservation prioritization may help in natural
conservation of another associate species. The matrix inthe
worksheet may be examined for resources of land, training
and extension against access, control and benefits, The
initial training skills on registering changes and recording
observations should be accessible by women also.

Program Action Profile

The strategies evolved for conservation of biodiversity
should be acceptable and suitable to the inhabitants living
within and around forests. Often severe restrictions on
ertry and gathering activities inside biodiversity rich areas
bring hardship to women. Any conservation action plan
should incorporate alternative sources of supply of
Tesources so that the survival needs of Jocal communities
are not hampered. The focus on participating opportunitics
and interventions required may be discussed with people
and suilable conservation strategies may be evolved. It is

- possible to discuss prioritisation with exclusively women's
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groups and subsequently bring up the points made by them
in common meetings. This facilitates free and frank expres-
sion of opinion by wornen regarding their preference. Inthe
worksheet, a matrix of program objectives and activities
including priority sites, species and strategies may be
assessed against gender considerations and recommenda-
tions from men and women may be presented in a
consolidated form.

Way Ahead

For a detailed and accurate gender sensitive approach to
biodiversity conservation prioritization, the Gender
Analysis (GA) is an effective tool. This approach can be
standardized in future projects so that the variations in
preferences of local communities are reduced to a
minimum. A host of detailed and accurate information can
be collected by using GA. Data collection can be
approached through simple RRA and survey methods.
Studies conducted for prioritization should also look into

the existing Forest Working Plan of the area under
consideration, as it contains an inventory of species. An
easier triangulation will be possible if existing local
knowledge is checked against this inventory. The
situational, institutional and dispositional barriers retain
women in a very inert space and most of the planning and
decision making on use of common property resources is
done without consulting them. In the specific case of
biodiversity conservation prioritisation, valuable informa-
tion may be gathered by creating a space for women on
survey platforms. Unless facilitated, women are unlikely to
openup and contribute to data collection processes on their
own.
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Table 1; Context Profile Worksheet

Context Constraints Supports
Environmental Forest degradation, Soil erosion, Vicinity of forests
Non-availability of products, shrinking Polential ofland
biomass Past inventories evident
Institutional No rightswith women New approaches
Extension approaches absent Indigenous technical Knowledge (ITX)
utility of resources
Demographic Intense occupation Women know more about sustainable
Male outmigration increasing workload. extraction of resources
Table 2: Activity Profile Worksheet
Location Activities Gender Time
State Forest Biomass Collection (Fuelwood, fodder, small timber) WM Regularly
NWFP, Gathering W Occasional
Farmlands Land preparation M Seasonal
Transplanting w Seasonal
Weeding Y Seasonal
Harvesting M/W Seasonal
Homestead Cooking-small ingredients w Daily
: Child rearing-medicines, biodiversity rich sites W Daily
Processing harvest M Seasonal
Smallindustries M Occasional




Educational and Awareness aspects of Biodiversity and
its Conservation

Erach Bharucha

Introduction

In a biorich patch of forest in the Western Ghats there was a
small grassy opening. In the middle of the forest glade there
was a small V - formation of well laid out wild fruit sur-
rounded by pebbles and a row of sticks. It seemed like a
ritual site, or an offering to the local forest deity. It was
neither. According to local children, it was their own
farmyard! A game in which the local wild cucubits were
cows and buffalaes, the pebbles the walls of the farm and 2
fence of sticks. For the children of the forest, the vegetation
around the glade can be compared to the sterile plastic toy’s
of urban children. The forest children however collect their
‘toys’ from the forest - know their names and how to look
for them in the wild. Creating their farmyard is a learning
experience of the biodiversity that envelopestheir lives.

Contrast this with an urban gronp-of M.Sc. students,
with abackground in biological sciences who, when shown
apond, were unable to identify the squiggly creatures in the
water as mosquito pupae. They had only seen this as a giant
comma shaped object drawn on a blackboard or as a
smndged picture in a textbook. Its relevance to scale or toits
habitat was totally lacking.

The foremost institution that spread information on the
wonders of India’s plant and animal wealth perhaps the
most venerated of India’s conservation NGOs is the
Bombay Natural History Society (BNHS). No organization
can be said to have played a greater role in supporting the

cause of Nature Conservation in our country.
In 1969, WWF-India was established. Based initially in

Bombay, it Jater shifted to New Delhi. Its establishment in
Delhi led to a closer interactions with the Government and
it was thus able to influence policy and implementation of
conservation efforts more effectively. WWF has been
running a campaign to enhance awareness, that includes
adults through its publications and children through alarge
network of ‘Nature Clubs of India’, which are active mostly
inurban areas.

A large number of small but extremely important
NGOs, spread across the length and breadth of India, also
sprang up between 1960 and 1980. Their influence towards

conserving India’s biodiversity through public awareness
hasbeen important.

Aims and Objectives

The goal of the BCPP’s Environment Education and
Awareness strategy is two fold. It envisions identifying
gaps in the education system in relation to biodiversity and
provides inputs into how these lacunae can be filled. It
identifies the strengths and weakness of the existing
awareness enhancing programs and identifies several.
strategies that could be used fo enhance awareness that
would Iead to conservation action. The scale of this project
covers National, Regional and Local level initiatives.

The conservation education program identifies those
individuals who maximally effect biodiversity and those
who can maximally induce a change in behavior of a large
number of people to conserve biodiversity.

This Report is based on a variety of studies designed for
different target groups which when appraised together
provides an overall picture of biodiversity awareness and
educational levels in diverse groups of people in our

country.

The major objectivesinclude:

1. Tostudythe status of education and awareness aspects
of biodiversity conservation. (This includes formal
curricula, activities of NGOs and the information
provided through mass communication).

2. Toassess the levels of information and gaps in know-
ledge in different sections of society Urban, Rural,
Wilderness dwellers and key individuals who manage
biodiversity.

3. To establish how an interest in ‘nature’ conservation
is initiated in society.

4. To establish how information changes to awareness
and producesa concern for biodiversity which leads to
conservation action,

3. To conceptualize and design a more effective method
of enhancing knowledge of biodiversity in the
educational sector.
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6. To identify the most effective methods to sensitize
different target groups towards bringing about
conservation. Thus prioritizing the most important
methods to influence people so as to move towards a
mass awareness movement.

Mcthod

A variety of studies were designed, aimed at assessing the
level of information and degree of awareness of biodiversity
among various groups. These studies analyzed—
information, awareness, concern, and action for biodiver-
sity conservation, inspecific target groups.

The different modules of the study broadly include:

The Status of information in different target groups
and important sectors.

Analysis of the level of awareness on biodiversity
issues in different target groups,

Assessment of individual responses on their concern
for biodiversity conscrvation and actions they have done or
can suggest for its conservatian,

Analysis of behavioral features at specific community
level.

Documentation of individual and community partici-
pation in conservation actions.

The Methodology used for these multiple studies
included a study of biodiversity issues dealt with in
curricula, an analysis of information in the teacher com-
munity and information that students have assimilated at
school and college level. These focal surveys were done in
urban as well as rural settings.

School level surveys have also focnsed attention on non-
formal conservation education and assessed the value of
additional inputs into the formal system through NGOs.
The impact of such programs in tlhe same region with and
without the program atthe school level were compared.

The biodiversity issues contained in syllabi of ten
Universities has been reviewed. College students have been
interviewed to appreciate the origin of information that
they have onbiodiversity from different inputs.

The sources of information on biodiversity in different
communitics - urban, rural, wilderness have been analysed
through a set of questionnaires and semi-structured inter-
views.

The adult population of individuals who have displayed
an interest in conservation form an important study group.
A questionnaire to BNHS members and WWF subscribers
were circulated especially with a view to identifying
‘trigger’ mechanisms that initiated their interest in wildlife
and conservation.

A group of Case studies at the community level where
education and awareness enhancing inputs have led to

Environment action have been documented.

Tradifional concepts leading to conservation such as
sacred groves have also been documented. Special efforts
have been made to understand if there has been a direct link
between tradition and conservation or if the action is an
indirect outcome. It has been frequently suggested that
sacred groves have been protected as gene pools of
biodiversity. The study addressed this contentious issue by a
careful study of sacred groves at aregional level.

A survey of environment educational and awareness
material has been done to identify ils spread and
effectiveness.

A specific study done in a biorich hotspot in Mulshi
taluka in the Western Ghats, identified gaps in local
knowledge through carefully conducted surveys.

The Status of Information in Different Target Groups
and Important Sectors

1. Information on Biodiversity in Education:

A) School level (Study 1)

(a) Statusofcurriculaat School level,

() Information available in the teacher comununity
and methodology in use by teaching faculty.
(Study 2)

(¢) Status of awareness levels in school children.
(Study 3 &4)

(d) Students compared for level of awareness with
and without environment programs. (Study 5. 6,
7.8,9)

B) College level
(2) Statusofcurricula at College level (Study 10)
(b) Statusincollege students (Study 11)
(¢) Statusofcurricula at University level (Study 11)

2. Level of Information on Biodiversity Conservation:
(Study 12)

Stalus of information in the average individual in:

(a) Urban people (Study 13)

(v) Ruralpeople

(c) Wilderness people

(d) Keygroupsthat managebiodiversity -1AS, IFS

(¢) Information dissemination through mass
communication

(f) Information dissemination through the NGO
sector- WWF, CEE etc.

This focuses attention on the level of information on the
importance of conserving biological diversity, rather than



on general ecosysiem goods and services, or glamour
species.

3. Assessment of indicators of information levels on
biodiversity in concerned institutions in Government
and NGO sectors

A) Mass Media: (Study 14)

A review of the frequency with which biodiversity figures
in different mass communication media programs, its
content and context,

(i) InNewspapers
(it} InTelevisionprograms
(iii) InRadio programs

B) In Parliament: (Stady 14)

A review of the questions in parliament on biodiversity
related issues, during the recent past and the nature of the
questions and responses, ‘

C) Contentin NGO Progranis:

Analyses of Levels of Awareness of Blodiversity Issues in
Different Target Groups (Study 15)

This aspect of the study evaluates and documents reactions
10 specific questions related to biological diversity to assess
the level of awareness on the different types of conservation
issues in specific target groups. The study focuses attention
onaspectssuchas:

[. Are people aware that the term ‘biodiversity’
includes all living plant and animal species?

II. Do people know that genes/species and
ecosystems are all included in different levels of
‘biodiversity’.

II. How do people appreciate and rate the importance
of biodiversity as a natural resource of economic
value.

IV, Arepeople aware that most of our biodiversity lies
n:

A. Wilderness ecosystems - forests, wetlands,
grasslands, coasts, rivers, mangroves, marine
areasetc.

B. Asapartoftraditional agricultural systerns.

1. Arepeopleawareof Indiabeinga ‘megadiversity’
Nation,
1I. Arepeople aware of the reasons and consequences
of extinction.
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Assessment of indlvidual responses on their initiation -
awareness - concern - actions, for blodiversity
conservation

1. analysis of trigger mechanism among highly aware
individuals. Wwif-i, bnhs. (study 16)

2. gaps in implementation for environment education.
(study 17)

3. examples of actions initiated through non-formal
environment education. (study 18)

4. case study on the uksn environment education
program. (study 19)

5. a study of traditional perceptions that have led to
conservation action of biodiversity through sacred
groves, (study 20)

6. information available in print material for analyses
and reporting on biodiversity conservation for
education and awareness aspects (study 2 1)

7. local perception on biodiversity and ‘gaps’ in
knowledge. (study 22)

Studies

The Status of Information in Different Target Groups and
Important Sectors

Study 1
Information on Biodiversity in Education

The National Council for Educational Research and
Training (NCERT) has provided guidelines to change
school curricula and has introduced conservation and
wildlife issues into curricula in the recent past. This focuses
greater attention on a variety of environment related
concerns, such as poliution and natural resource use.
Biodiversity conservation and its objectives seem to have
remained underrepresented.

Studies on present curricular patterns done at the
Bharati Vidyapeeth Institute of Environment Education
and Research have shown that the Maharashtra State
Coiuncil for Educationzl Research and Training
(MSCERT) has attempted to bring in conservation
concerns into the curriculum in even language text bocks,
their selection of topics has howeverbeen inappropriate,

A serious lacunae is the inability of teachers to convey
information on biodiversity as it has not been introduced
into their own training programs at the B.Ed. level. An
inability to use audio-visuals and lack of time and
permission for field trps all add up to an inadequate
delivery system to produce conservation consciousness.
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Matrix of Target Groups and Domains of Environmental Consciousness

Information

Awareness

Concern

Action

1. Education

School:

Curricula: Study 1 - Biodiversity in curricula

Study 2: Biodiversity information in the teacher community

ANIANRN

Study 3: Analysis of biodiversity informationamong school students

Study 4: Study of Conservation education profiles among
school children

Study 5: Efficacy of non-formal environment education

<

ANEN

Study 6: Comparison between urban and rural school students’
perceptions of biodiversity

Study 7: Study of environment education for enhancing concern

Study 8: Environment education for action generation aspects

Study 9: Possible “trigger’ sources for biodiversity conservation

NNN S

AN NN EN

College and University:

Study 10: Curricula Analysis of syllabi at College & University Level

<

Study 11: Students Analysis of information and awareness
levelsamong college students

2. Awareness

Urban, Rural, Wilderness

AN

Study 12: Assessment of levels of information in different
sections of society

Study 13: Sources of information on biodiversity in an urban society

Key groups (IAS, IFS, teachers, professors)

Judiciary

Sourcesofinformation

Mass Communication

ANINIANIRNIEN N

Study 14: Assessment of coverage of biodiversity issues inthe mass
media, parliament, concerned sectors in Government and NGOs

Parliament

NGO sector

AN

ANARNEAN

ANANAN

SIS

Study 15: Analysis of awareness on biodiversity in different
target groups

Study 16: Analysis of trigger mechanisms among highly aware
individuals

Study 17: Gaps inimplementation

Study 18: Examples of actions initiated through non-formal
environment education

Study 19: Case study on the UKSN environment education program

Traditional values

Study 20: A study oftraditional perceptions that haveled to
biodiversity conservation

Study 21: Information available in print material

v

Study 22: Local perceptions on biodiversity and gapsin knowledge

v

v Indicates studies that have provided inputs on assessing the level of consciousness.




Study la. Biodiversity in Curricula
School Level

Biodiversity is covered in both science and geography
without creating associations or conceptual linkages bet-
ween these two approaches. Though a sizable proportion of
the curricula in different states includes biodiversity related
issues, 1.e., animals, plants, ecosystems, that they are a part
of biodiversity is not made overt. The need for the
conservation of biodiversity is left out when teaching the
lesson. Unless teachers are oriented towards concerns such
asextinctionand its effects, the concepts remain unclear.

Although the issues dealt with concern plants and
animals and their relationship to ecosystems, they do not
touch on the value of biological diversity as a imajor
componen! of the natural resources that we use for our day
to day lives. Another gap is the lack of information on
genetic diversity and the effects of its loss both from the
wild and from cultivars.

Study 2. Biodiversity Information in the Teacher
Community

Analysis of Biodiversity Information anong School
Teachers

A randomly selected group of 31 school teachers from
different schools in Pune were asked to enumerate the first
mammals, birds and plants that came to their minds. The
responses were most frequently associated with the more
‘glamorous’ species.

A group of urban teachers in Pune who have had no
access to a conservation program were shown a set of slides
of common as well as important endangered animal
species. Their most frequent response was ‘don’t know’ for
any species other than the tiger, elephant, peacock and lion.
Even deerand antelopes could not be differentiated.

Study 3. Analysis of Biodiversity Information Among
School Students Based on Wild Species
Identification

In the 17 states from which data is available, there are
more than 7 crore (70 million) students. Of these, at the
primary level there are 1.06 crore, middle level 3.66
crore and higher secondary level 2.39 crore students in
1995, This reflects the enormous number of students
that could be accessed through a formal conservation
education program in the country. Even a small
percentage of these large numbers cannot be accessed
by non-formal NGO programs such as Nature Clubs or
through specific eco-clubs which are supported by a
government sponsored Program.
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A group of 540 school students in Pune of standards IV
to IX, were shown three sets of slides of common and
important endangered animals, birds, insects and reptiles.

Mammals: Recognition was highest among the
mammal species and lowest among the birds. Many
students made no response to a number of the slides. This
can be explained by a number of reasons. For instance, the
children may either have been so impressed by the slides,
that they did not have the time to respond, or conversely,
they were just not interested. If the latter case is true, it
indicates that non-formal education methods do not reach
all the students. Though the majority of the students were
unable to identify species, they were able to correctly group
deer, butterflies, caterpillars, snakes and ducks. Antelopes
could not be differentiated from deer and the leopard was
mistaken as the cheetal by more than half of the students,

Birds: The most common response was ‘don’t know’,
Only one species, the peacock, was correctly identified by
all the students. Apart from the weaver bird or baya, none of
the other species could be correctly identified by more than
3% of the students. When accessed again, it was found that
this 3% had been exposed to several “bird watching’ experi-
ences inthe past and had developed a personal interest.

Insects and Reptiles: While the overall performance is
dismal, more students were able to correctly identify
different species of insects and reptiles than of birds. This
may be because insects and reptiles are most often referred
to as ‘pests’ and ‘dangerous’ creatures.

It is apparent that none of the usual sources of informa-
tion (books, television, parents, school curricula etc.) are
adequate for creating an interest and appreciation among
school students for ‘lesser’ species. Only interpretive
nature experiences, conducted by resource people, appear
tobe capable of sparking off such interest. '

Study 4. Information on Biodiversity in School
Children Based on Level Expected on Wild
Domestic Species and Ecospstems

Levels of information in school children on biodiversity

A survey of 1161 school students between standards VI and
IX was conducled in eight different regions (Himachal
Pradesh, Uttar Pradesh, Assam, Nagaland, Delhi, Bihar,
Orissa and Maharashtra) in order to assess the level of
biodiversity information. The level of awareness was
categorized into four different classes - high, moderate, low
and unaware.

Thelevel of information was calculated from the overall
performance based on the following parameters:
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Level ] 2 3 4 5t 6
High Mentiosthree | Knowslocalor | Meniionsuses | Mentions Ranks Ranksbetween
levels of Indian ofwildplants | Food, between PAs, education
biodiversity- | endemic, and animalsin | housing, Insects oflocal people,
genetic, endangered/ medicine, transport, Forests afforestation,
species and rare species. traditional fuelwoodand | Coralreefs genebanks,
ecosystem, ritnals, fodder, herb Scas conservatories,
ethnobotany, cultivation for | Wetlands legislation,
tourism, medicines, Fungi prevention of
pharmaceuticals, | pisciculture, Deserts deforestation
forecological | industrial Farms and poaching
balanceandas | applications, | Zoos elc.
gene pools. pharmaceuticals | Birds
Mammals
Gardens
Plantations
Laboratories
Urban areas
Moderate | Mentions Knows some Mentions Food, fuel, Forests PAs,
different Indianand local | medicinal uses | fodder, Seas prevention of
species and species and for medicinal Coral Reefs deforestation,
ecosystems ecological applications | Wetlands afforestation
balance. Insects-all
| | ranked highly
Low ‘Allliving Hasrecorded Timber and Timber and Hasplaced the | Preventionof
plantsand fewIndian foad uses . fooduses above deforestation
animals’ wildlife species categorieslow | and hunting
in the ranking
scale
Unaware " Unanswered | Mentions only | Unanswered Unanswered | Unansyered | Unanswered
domestic or skewed
species and/or ranking
exotic species
orunanswered |

'whereas perceptions on the relative importance might differ, - the question is designed lo determine whether certain groupings can be
ranked correctly. Those systems and taxa that should have had high ratings include forests, inscets, coral reefs and seas. Mammals should
be ranked fower than birds. Zoos and gardens should be low in the ranking scale. Deserts should follow all the other ecosystems. Some of
the words are introduced to check on the understanding of issues, such as plantations, which are mona-cultures and thus have low diversity

levels.

A small percentage (0.60%) of the sample of school
students had ‘high’ levels of information. AJmost half
(42.64%) werein the ‘unaware’ category.

There were 22.22% of the students in the sample
distributed in the high and moderate category, while a
significant 77.18% were in the low and unaware category.

Verj few students were in the high level of awarencss
category in all eight states. Among the high degree of
awareness there are only 0.50% to 4.0%. In Uttar Pradesh

(Almora) 52.0%, Delhi 48.0% and Maharashtra (Pune)
45.0% were the only states where close to half the students
had a moderate level of awareness. Orissa had 82.47%
students in the unaware category. The students sampled in
Chail! in Himachal Pradesh and in Bihar were also
significantly unaware, with 65.90% in Chail and 61.91%
in Bihar in this catcgory. Morc than half the students
sampled in Assam (57.14%) and Nagaland (60.00%) had a
‘low’ level of awareness.



Study 5. Efficacy of Non-Formal Conservation
Education in Enhancing Biodiversity
Information

Efficacy of environment education (EE) programs in
enhancing biodiversity awareness among 566 school
students

The tables indicate that environment educational prograras
have enhanced biodiversity information at the school level.
These findings are strengthened by the fact the two sample
areas were very different inmost respects.

This study has revealed the lack of awareness of
biodiversity related issues in a large number of school
children from both Almora and Pune. It has demonstrated
the extent of enhancement in the level of information in the
students who have access to an environment education
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program. This study specifically identifies the need for
curricular based activities to enhance the information base
on which attitudinal changes can be initiated. This would
lead to an increase in the proportion of aware and con-
cemned individuals with a willingness to act for conserva-
tion. Children from a rural setting have a distinct
advantage over urban children. This comes from a closer
relationship to their environment. Though there have been
few studies that have documented whether students who
have no formal education or are drop-outs have a greater
amount of information on biodiversity, this has been
suggested by Anil Gupta’s studies through SHRISTI in
Ahmedabad. If this is so, formal education must be accused
of suppressing the innate desire of a child 10 expand his/her
knowledge of biological diversity.

Comparison of Information Levels
in students without EE (Almora)

2% 1%
46% ﬂ

=

51%

Comparison of Information Levels
in students with EE (Almora)

Comparison of Information Levels
in students without EE (Pune)

10% 4%

45%

A

Comparison of Information

Levels in students with EE (Pune) ,
4%

T

} e —1

42% ﬂ

54% i

———

. Righ E Modcrme D:D Low D Unam:

Study 6. Comparison Between Urban and Rural School
Students on Percepﬁo;rs of Biodiversity Use
that Indicate the Level of Awareness in the
Study Group

The study quantifies among 794 students the wide
differences in perception of biodiversity between 326 urban
and 468 rural students. There, is however, an increasing
“urbanisation” of knowledge even in the rural areas, with
‘development’ increasingly reaching into rural areas. This
has led to changes in certain aspects of the traditional
knowledge systems and resultant confusions in the

perception of the value of natural resources. This is further
aggravated by the expansion of television to the rural
hinterland. Even the children of wilderness dwellers have
begun tobe affected by these influences..

Urban children felt biodiversity was important for its
own sake, and was related to rainfall, and exchange of
gases. Rural students more frequently said that biodiversity
was related to subsistence resources, that it provided fuel,
fodder, shade, and shelter for animals and prevented soil
erosion. They thus associated biodiversity with forest
landscape elements,
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Study 7. Study of the Effect of Environment Education
Jor Enhancing Concern Levels

A study of the level of environment ‘awareness’ and
components concemed with biodiversity conservation was
done in two groups of schools in Pune with and without an
environment education program. The study covered 325
students without an EE and 510 with the program.

Students were asked whether they stronply agreed,
disagreed or had no opinion on the following staternents.
The expected response is given below each statement.

1. The mass media (television, radio etc.) promotes
environmental awarenesstoa large extent

Disagree

2. Newspapers give a wide coverage to environ-
mental issues
Disagree-

3. Studying about the environment is important for
the well being of human life
Strongly agree

4. Pune faces a large amount of air and noise pollu-
tion problems due to the increasing number of
vehicles onthe roads

Strongly agree

5. Paper, bottles and plastics can be recycled and
reused
Strongly agree

6. Itisimportant to conserve electricity and water

Strongly agree

.

7. A diversity of plants, animals and birds is
necessary for supporting our lives

Strongly agree

8. National Parks and Sanctuaries are necessary to
protect plants, birds and animals

Strongly agree

The pattern of responses from the group of students who
had been oriented to environmental issues showed a greater
degree of concern, when compared to the contral group.
This goes beyond recognizing facts that are related to
information levels on these issues and indicates a more
sensitized group of individuals who are concerned about
the conservation of natural resources.

Study 8. Environment Education for Action Generation
Aspects

Two groups of students were lested to observe differences
in the action oriented aspects and involvement in environ-
ment and nature activities

Observations:

1. Ienjoypaturetrips, bird watching, star gazing.

I am conscious of using water and electricity carefully
every day.

3. Environment education through audio visuals, film
shows, posterdisplays, dance etc. hasa greater impact
on me than the usual classroomteaching methods.

4. Environment includes cleanliness and ree planta-
tion.

5. I take pant in the conservation of nature by getting
involved in environmental activities.

6. Iexplainthe need to conserve our natural resources to
my family and friends.

7. Twanttodosomethingtosave our environment.

| School Children without Environment
’ Education Program
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The study has demonstrated that there is a need for
environment education, especially through field trips and



nature studies to enhance concern and provide action
orientation for biodiversity conservation at the School
level. 1tis equally important that thisis considered as a part
of the cwrriculum so that it is taken seriously by the
teachers, the students themselves as well as their parents.

Study 9. Possible ‘Trigger’ Sources jor Biodiversity
Conservation Action

‘Trigger ' sources at school level:
Students were asked to rank various sources that could have

provided thern with information or generated an interest in
biodiversity.
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Cur experience with groups of ‘conservation people’
seems 10 show that nature experiences had either initiated
or considerably enhanced their commitment. Though we
generally feel that school curricula is inadequate in its
coverage of environment and conservation issues, it is rated
very high by the students themselves. This is indicative of
the low proportion of the community covered by NGO or
Government programs that are expected to enhance
awareness levels. This validates the viewpoint that con-
scrvation awareness must become a part of environment
education through the formal curriculum,

Sources of Information at the School Level

Source Maharashira | Assam Bihar Orissa Himachal | Nagaland

Parents/Elders 1 7 1 3 2 2

School 2 2 2 2 1 3

Baoks 5 1 3 1 4 1 J
| Television 3 3 4 4 3 4

Specific Person 6 5 7 7 7 8

Job 8 8 3 9 8 5

OutdoorExperience 7 4 6 5 6 5

NGOs 9 9 9 8 9 10

Newspapers 4 6 5 6 5 B

Government Agencies 10 10 10 10 10 7

Study 10. Analysis of Syllabi in Ten Universities
(A) College Level

An analysis was done of the B.Sc. curricula of Jammu
University, Punjab University, Harayana, Delhi University,
North-Eastern University, Gujarat University, Bansthali
University, Kurukshetra  University, Marathwada
University and Pune University.

The curricnla was analyzed of the botany, zoology,
chemistry, microbiology, and the arts and commerce
faculties. The commonest topic dealing with biodiversity
was ecology, in all the Universities. Wildlife conservation
was dealt with in six of the Universities. Conservation or
conservation biology as a separate head was dealt with only
by the North-Eastern Hill University, Shillong.

(B) University Level

The curricula for M.Sc. level in Pune University was
screened to identify the number of topics and the amount of
time provided in the course {o issues related to biodiversity
conservation, directly or at least indirectly.

M.Sc. Botany:

Topics onconservation ecology - 10 lectures.

Topics on conservation of rare and endangered
medicinal plants - 3 lectures.

Topics on conservation of genetic resources in current
researches inecology - 10 lectures.

M.Sc. Zoology:
Topics on Conservation of Natural balance in
Terrestrial ecology.

M.Sc. Environmental Sciences:
Nil
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Study 11. Analysis of Biodiversity Information and
Awareness Levels in College Students from
the Science, Commerce and Arts Faculties

Coliege students of Pune, from the science, arts and com-
merce streams at the B.A./B.Com./B.Sc. level were inter-
viewed to assess their level of awareness of biodiversity
issues. Among the 330 students of different colleges, 111
were Science students, 145 were from the Arts and 74 from
Commerce.

(i) Analyses of biodiversity awareness at college level

Analysis of Biodiversity Awareness at the College Level

Group Total High Moderate Low Unaware

No. % No. % No. % No. %
Science 111 13 11.7] 39 35.13 52 | 46.84 - 7 6.30
Arts 145 9 6.21 40 27.58 56 | 38.62 40 27.58
Commerce 74 9 12.16 28 37.83 26 | 35.13 11 14.86
Total 330 31 107 134 58

(ii) Main sources of information on biodiversity, as
suggested by college students

College - students were requested to identify and
quantify where they had obtained information on
biodiversity. A list of sources were suggested which
indicated the proportion each student ascribed as a source

. of information.

Table 11.2: Main sources of information on
biodiversity as suggested by college students

Source No. %
School curricula 38 25.33
College curricula 22 14.67
Newspapers Nil 0.00
Periodicals Nil 0.00
Books 30 20.00

| Television* 32 21.33
-Individuals 15 10.00
NGOs I 0.67
Others (outdoor) 12 8.00

[*DD1 (Living on the Edge, Heads and Tails, Terraview),
/Discovcry, BBC-World] ’

Among college students, there is no appreciable difference
among the science and arts students. A majority of the
students rate books, television, school and college curricula
as being important sources of informatton on biodiversity
conservation, Significantly newspapers and periodicals in

this small sample are not rated as important sources of
information. NGOs have evidently not contributed towards
providing information even among urban college students.
This is reflected in the small number of college students
who are members of NGOs such as WWF, BNHS or other
groups. As these organizations cannot be expected to
influence the thinking of a large number of people, the
possibility of including non-formal environment education
techniques into curricula at college levels, is perhaps the
most important method to enhancebiodiversity awareness.

Study 12. Level of Imformation that could Lead to the
Enhancement of Biodiversity Awareness in
Different Communities

The large number of individuals interviewed from the
seven states were from widely different lifestyles and
backgrounds. These questions have also been assessed
along subjective lines during informal meetings.

Glamour | Useful | Unusedspecies
species | species (plantsand
(animals) | (planis) animals)
Urban people +H+ + —
Rural people + ++ -
Wildernesspeople; ++ +H+ +
Key groups +++ + -
Mass Media H+ — —
| NGOs -t ++ +

The grading scalc is based on decreasing levels of information
from (+++) to (—).



12.1} Assessment levels of information in different
sections of society

This study focuses attention on the level of information in
several urban target groups to assess the proportion that
have different levels of information on biodiversity. This
study hasspecial problems as the word ‘biodiversity’ means
little to most individuals. Analyzing the level of informa-
tion thus needs a priming of the word without actually
providing information thatisbeing quantified.

In the majority of the groups studied among a general
urban educated class of people, the level of biodiversity
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information can be said to be at a low level. In the ‘low’
category, the percentage varies from 38.00% to 50.00% in
the different gronps. Among the groups, a slightly smaller
proportion, 12.00% to 26.37% are seen in the ‘moderate’
level group. The proportion is considerably smaller in the
‘highly aware’ group ranging from 2,00% to 16.00%. The
aggregate percentage reflects the information available in
different walks of life in an urban setting and amounts to
only 6.05% being highly informed, 24.71% being moder-
ately informed, 31.67% with a low level of information and
25.79% who are uninformed.

“Table12.1. Levels of Information in different sections of Society

" High Moderate Low Unaware
Group Total No. % » No. % No. % No. %
College Students | 421 31 7.36 111 26.37 179 | 42.52 100 23.75
Teachers 78 2 2.56 15 19.23 33 | 423} 28 35.90
Professionals 150 3 2.00 18 12.00 57 | 38.00 72 48.00
Senior Citizens 25 4 16.00 6 24.00 11 | 44,00 4 16.00
‘ Housewives 20 2 10.00 3 15.00 10 | 50.00 5 25.00
( Total 631 42 6.05 149 21.47 261 | 3761 179 25.79

Study 13. Sources of Information on Biodiversity in an
Urban Society

A small sub-group of educated people from different walks
of life and of varied age groups in Pune were accessed to
identify the sources of information on biodiversity that they
felt were important for initiating an interest in

Study 14. Assessment of Indicators of Information
Levels on Biodiversity in the Media,
Parliamentary Questions and Concerned
Sectors in Governiment and NGOS

This covered varions sectors that are actually concerned
with conservation action or can influerice policy and

conservation,

implementation.

Table 13.1. Sources of Information in an Urban Society

Groups Sources* :
1 2 3 4 ‘ 5 6 7 .8
CollegeStudents ' 11.50 10.03 15,77 12.12 11.64 13.28 5.74 19.41
(Science) 11.32 15.78 14.05 12.66 13.61 9.80 3.60 18.77
(Arts) 12.15 2.93 14.16 15.29 7.65 2221 7.78 17.22
(Commerce) 11.04 11.37 19,}1 8.40 13.66 _ 7.82 585 22.24
- | Professionals 9.36 793 |-19.11 12.86 11.57 5.98 10.62 22.18
Senior Citizens 7.36 4.52 31.93 9.73 14.13 10.25 4.33 17.73
Housewives 8.08 3.58 27.83 9.27 11.87 "19.43 0.75 19.17

*Sources: 1 - School curtieuia (S), 2 - College curricula (C), 3 - Newspapers (NP), 4 - Books (B), 5 - Magazines (Map), 6 - Individuals (I),
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In Newspapers (A1l India)

News clipping analysis: (Source material for data - ITPA).

Newspaper clippings from national papers in 1993-96 have
been analyzed svbject-wise in relation to biodiversity
conservation related 1ssues, The most frequently recurring
topic in the 3 year period relates to wildlife with 1044
articles. There were 810 articles on Protected Areas, 727 on
forests, 548 on biodiversity itself, 499 on intellectnal
property rights and 408 on animals and birds. Less com-
monly, articles covered pesticides or agriculture in relation
tobiodiversity issues.

Questions related to biodiversity conservation in
Parliament

A review of the questions in parliament on biodiversity
related issues in 1993, and the nature of the questions and
responses was done. This has been documented for the
frequency with which various categories of questions were
asked. Source material of the data was ‘Environment In
The Indian Parliament’, Lok Sabha 1993, WWF-1 ENVIS
Centre 7, Indira Gandhi Conservation Monitoring Centre,
for the Environmental Information System of the MoEF,
GOI, March 1997.

The focus has been to establish the major concerns that
figure in parliamentary debates related to biodiversity and
its conservation. The 180 questions asked during the one
year period can be grouped into two major categories. The
first relate to forests, plants and trees. The second to
wildlife and protected areas. Both are related to the
conservation of biological diversity without overtly
manifesting such a concern, ‘Biodiversity’ itself hardly
getsa mention.

The questions varied in frequency from as low as 2 per
month, to a maxiraum of 29 in the first group and from 2 to
23 on the wildlife and Protected Axea issues, This shows a
generally low frequency of questions considering the level
of importance these issues should be given in the context of
preserving gurbiological resources.

There were 98 questions related to forests, plants and
trees of which 22 were primarily related to forests. There
were three questions on mangroves and four on
sandalwood. Thirteen questions appear to have focused
around conservationand development concerns.

In the second category the number of queries raised
regarding protected areas and wildlife, were lower than
those related to forests, plants and trees. There were 13
questions that pertained to national parks. Most of the other
queries appeared to be placed before Parliament between
two o seven times per year. Poaching for instance, was
raised only thrice, wildlife trade thrice, and skins twice.
Thus CITES related questions have figured only eight

times in the year. Human kills by wildlife were brought up
onseven occasions,

Parliamentary debates on biodiversity and its conserva-
tion as a specific concern appear 1o have not figured at all
during the year 1993, though these were being intensively
debated in NGO and scientific circles.

Content in NGO Programs

Ananalysis of the activities listed in the WWF Directory of
Environmental NGOs demonstrates the issues that they are
invalved with. The NGOs are mostly associated with
environient education, while conservation education is
part of the mandate of very few organizations. Similarly,
environmental awareness is much mare frequently a major
concern while awareness of the need for biodiversity
conservation is infrequently dealt with. This shows that
most NGOs do not have the level of expertise on
biodiversity conservation which is essential to make them
feel comfortable to deal with these issues in their programs,
Action orientation in environment programs is a major
concern of nearly 75% of the NGOs studied. Only 21% deal
with research, while an even lower 9.7% deal with
conservation research. Educational material is developed
by 31% of the NGOs. Among the states, 17% in Himachal
Pradesh and 20% in Maharashtra work on conservation
education, whichis much higherthan the other states.

Study 15. Analyses of Awareness on Biodiversity
Issues in Different Target Groups

This aspect of the study evaluates and documents reactions
tospecific questions related to biological diversity, to assess
the level of awareness regarding the different types of
conservation issues in various target groups. This study
assess awareness about the imporiance of biodiversity,
where it is located, India’s megadiversity status, the

" consequences of extinction, etc.

School students, from all the states assessed, felt that
major wildlife protection is synonymaus with biodiversity
conservation. The wse of biodiversity for traditional
medicines was ranked second by all the stndents. There
were some variations in their perceptions as regards the
other oplions, but the students did not see biodiversity as
being important for pharmaceutical industries, except in
Orissa, where pharmaceutical exploitation was ranked
third. Genetic Engineering was ranked third in Bihar,
Himachal Pradesh (HP) and Nagaland, bu! sixth in Assam
and Orissa. Eco-tourism was not considered to be an
important reason for the preservation of biodiversity.

Different groups of adults from each of the eight states
feel that the primary reason for the conservation of
biodiversity is the protection of wildlife. The preservation



of biodiversity for use in traditional medicines has been
considered relatively important by all groups except
professionals in Orissa. Tourism i1s feli to be the least
important reason for biodiversity conservation. The
exploitation of biological resources for pharmaceutical use
is also not considered important, except by three groups -
teachers in HP and Orissa and advocates in Orissa. Genetic
engineering has been ranked highly by teachers and
advocates in Bihar and by professionals in Orissa. These
findings reflect the fact that there is little awareness about
the use of biodiversity resources, apart from the obvious
wildlife values. The fact that biodiversity needs to be
preserved for local people’s utilization and traditional
medicine is appreciated by most of the groups accessed.

Study 16. Analysis of Trigger Mechanisms Among
Highly Aware Individuals

A group of highly motvated individoals from WWE,
BNHS, and other local NGOs were accessed to ascertain the
primary influencing factors that were responsible for their
interest in nature conservation.

A definite finding is that these individuals ascribe a
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much higher value to outdoor experiences than any of the
other groups accessed. This indicates that carefully
conducted nature experiences that are sensitively inter-
preted could be used to inibate an interest for conservation
among much larger numbers of people. NGOs have also
been ranked highly by ‘conservation people’, though this
was to be expected as all the respondents were are members
of one or ruore nature oriented organization. Specific
individuals appear to be a very important ‘trigges’ source
forthese motivated group of individuals. Many specifically
mention Salim Ali, Jim Corbett and others as primary
motivating influences. Again this is to be expected asbeing
part of nature organizations allows greater access to such
individuals. Newspapers, magazines, television and
familial influences are all ranked more or less equally,
Perhaps the most critical sbservation is that school and
college education systems have played a minimal role in
creating and maintaining an interest in nature conserva-
tion. More than half (52.35%) of these individuals were
injtiated into nature conservation between the ages of 7 and
22, This reflects the importance of introducing conserva-
tion awareness programs at the school and college level.

Influencing factors among highly motivated individuals

Traditlonal
College Knowtedge

School
0y

Others
3%

3%

Newspapers

} Individuals
| i
\

2%

Outdoors

13%

As might beexpected, all individualsin this group put Nature Conservation above any other issne that affects daily life.

Factor Human Rights Animal Rights Nature Poverty Religion | WomenksIssues
Conservation
Rank 2 3 1 4 6 5
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Study 17. G}zps in Implementation

An Analysis of the Recommendations of the Inter-
national Conference on Environment Education
(Organized by the Indian Environmental Society, 1982).

In 1982, an International Conference on Environment
Education was organized in Delhi. This conference
identified 131 recommendations. A review of these
expected actions planned in 1982 shows that only 2 were
fully implemented, 15 were well implemented, 53 were
partially implemented and 61 were not implemented. The
high failure rate of these recommendations have been
analyzed as being primarily due to an inadequate identifi-
cation of who should take these actions and the allocations
of funds for these initiatives, through plan and non-plan
sources.

Study 18. Examples of Actions Initiated Through Non-
Formal Environment Education

Case Studies

(i) AundheVillage, Lonavia, Maharashtra: As part ofthe
Bharati Vidyapeeth Institute of Environment
Education and Research’s School Environment
Education Program (SEEP), school children of a
village school in Aundhe village, Mawal taluka, Pune
District were introduced to the concepts of
composting as a means of reducing garbage output
and recycling plastics to create an income generation
source. On their own initiative, the children called a
meeting of the village women where they explained
the concept of composting vegetable wastes. They
convinced the women 10 separate their household
garbage and started a compost pit in the school
premises. The village women now leave their kitchen
waste in the pit, which is looked after by the children.
The children have offered earthworm cocoons to
anyone who wants them so that they can start a
compost pit in their own homes and use the compost in
their kitchen gardens. The school students have
organized a scheme whereby they move around the
village collecting plastic wastes which they then sell.

(ii) Pune, Maharashtra: A student member of the
Kirloskar Cummins Nature Education Program saved
a snake which had entered a mock fort made during
the Diwali celebrations. He had previously been
exposed to snakes by the program, where experts from
the Katraj Snake Park had explained that most of the

snakes that were found around Pune were non-
poisonous. The student telephoned the Snake Park
and actvally prevented the crowd from killing the
snake, by telling them that someone from the Park
would take the snake away.

(iii) Pune, Maharashira; The BVIEER runs the SEEP
program in the Bal Shikshan Mandir, Pune. When the
Pune Municipal Corporation was going to fell all the
trees along a major road in the city for the sake of road
widening, a motivated Principal mobilized her
students to protest the loss of a valuable asset. The
students wrote a street play about the importiance of
old trees and the role they play in an urban ecosystem.
They moved along the Ferguson College road,
performing the play and informing the passerby of the
importance of the asset which they were going to lose.
They then approached the Municipal Commissioner
and staged a protest outside his office. They spent the
rest of that day and most of the next collecting
signatures for a petition and making posters which
they displayed in a ‘street exhibition’

(iv) Pune, Maharashtra: After exposure to the SEEP
program, students of the PE.S. Modern School, Pune,
have attempted to create a ‘plastic free zone’ in the
premises.

(v) Pune, Maharashtra: Students of an Environment
Center started by SEEP in the Bharati Vidyapeeth
Kanyashala felt motivated enough to go around the
entire school and explain concepts of garbage
segregation and management to students not exposed
tothe program.

" (Vi) Chakrashilla Wildlife Sanctuary, Salcocha, Dhubri,

Assam: Duringthe early eighties, the fourteen year old
son of a local landowner, Soumyadeep Dutta, initiated
into nature conservation by the WWF, began visiting a
remote area (o build on his bird watching skills. As his
visits to the area increased, he realized the importance
of this pristine, relict patch of forest. With the help of
his sister, aunt and the then president of the WWF-
North East, he established an NGO called Nature’s
Beckon. Slowly influencing friends and family,
Nature’s Beckon began working with the Rava tribals
of Chakrashilla. Many years later, with conclusive
evidence of a population of Golden Langoor
(Presbytes geei) in the area, Soumyadeep was able to
convince the State Forest Department to notify the
area as a Wildlife Sanctuary. What is unique about this
sanctuary, however, is that there is no active ‘policing’
by the Forest Department - local people have taken on
this responsibility themselves,



Study 19. Case Study on the Uttar Khand Seva Nidhi’s
(UKSN) Environment Education Program

The Worlbook Program of the UKSN

Five schools, in which the UKSN’s environment workbook
program is being conducted, were visited. During these
visits, discussions were initiated with the principale and the
teachers, on the outcome of this program. Principals of the
schools expressed their wish to continue with this program
as it was proving to be very effective for the student’s
understanding about their surroundings.

Ofthe 575 student responders, a rapid statistical survey
of the proformas show varying information on biodiversity
related environment concemns. Their focus of attention is
on agricultural aspects of the environment, as it deals with
all their life support systems. Though it is difficult to assess
to what extent this is directly related to the workbook
program, the level of information on these issues is
considerably higher than expected.

Study 20. A Study of Traditional Perceptions that have
Led to Conservation Action of Biodiversity
Through Sacred Groves

The cultural and biodiversity values of 40 sacred groves in
the Mulshi Taluka have been evalnated.

A total of 156 responders from 30 villages were inter-
viewed to provide a data base on the ‘dev rais’ (sacred
groves) within their village surrounds. These individuals
were randomly selected. The surveyis thus indicative of the
perceplions of the average village dweller from this tract of
the Western Ghats. Of these, ‘key individuals’® that were
identified through the random survey were also met 10
collest. more detailed source-material for specific informa-
tion on the biodiversity of the groves and the methods used
in the traditional patterns of life, which has led to their
couservation.

Conservation Value and Level of Intactness

The groves have been classified for their present conserva-
tion status into three groups. This grading scheme takes
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into account the ‘intactness’ of vegetation, their species
richness and the proportion of large trees, and the presence
of nnique species. This is countered by the degree of threat
acting at present, that lowers their long term conservation
potential,

Of the 40 dev rais, 7 are extremely vatuable, 30 are of
moderate importance, while 3 have very little conservation
significance.

This study has shown that over half of the local
responders still feel a deep sense of veneration for the
deities and groves that their forefathers have worshipped.
Sacred groves are protected out of traditional beliefs that
their desecration can lead to ill health or serious calamities,
rather than out of ecological needs or as resource banks.
Irrespective of the reasons the rites and traditional
behavioral patterns lead to pro-conservation behavior.

A possible conservation strategy would be to maintain
certain traditional perceptions by translating them into
modern concepts of conserving bialogical diversity. In
many instances such parallels can be drawn and local
people would easily accept that their forefathers had values
from a different perspective that is not relevant taday. If the
age old fear-element is used as the prime motivation for
conservation, this would in future fail to lead to
conservation.

Study21. Information Available in Print Material for
Analysis and Reporting on Biodiversity
Conservaiton for Education and Awareness
Aspects

An indication of the type of information available in print
material can be assessed through a review of the reference
material nsed to compile this report. It shows the wide
range of material from scientific books and journals,
reports to ‘people friendly’ periodicals, magazines, news-
lettersetc,

The material demonstrates that information categories
of different levels and content can be identified in each of
the materialsthat havebeen reviewed.

Table 20.1: Analysis of 156 responders-Peoples perceptions of sacred groves

Affection Veneration Respect Fear
Level High Mod  Low | High Mod Low High Mod  Low High Mod  Low
Number | 35 32 4 13 24 8 12 18 3 2 4 1
| %age 2243 2051 256 | 833 1538 512 769 1153 1.92| 128 256 064
Total 71(45.50%) 45(28.83%) 33(21.14%) 7(4.48%)
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Inthe 123 referral materials that provided information,
these could be categorized into;

1. Conservation education 12

2. Conservation awareness 43

3. Conservation Education Programs 21

4, Environmental Awareness Programs 20

5. Environment Education - Forestry 1

6. Awareness - general environment 2

7. General biodiversity 6

8. Assessmentofbiodiversity 8

9. Palicy 19

10. Strategy 18
11. Implementation 2
12, Action 11
13. Legislation 8
14. Women’sissues 2
15. Sustainable Development 14
16. Research 15
17. Taxonomy 1
18. Interpretation 1
19. Capacity building 3
20. Economicsrelated issues 13
21. Ecotourism 1
TOTAL 221

Study 22. Local Perceptions on Biodiversity and
‘Gaps’ in Knowledge

To document the perceptions of local people on the
importance of biodiversity conservation from their own
perspective, identify ‘gaps’ in knowledge and understand
how they feel these gaps should be addressed. The
following aspects were focused on during this study.

1. To understand what aspects of biodiversity are
known through traditional knowledge systems.

2. To identify ‘gaps’ as compared with formal
modern systems of knowledge.

3. Discuss with local people if they feel that such
knowledge should be provided, and if so how they
perceive this information could be disseminated
in their community.

Traditional knowledge: This form of knowledge is
mainly ‘use’ based which, according to local people, has
trickled down through many generations. When asked
about this, nearly all the responders had similar responses -
‘we were told this when we were children.” They use this
knowledge and are passing it on to the next generation.
They are aware of the importance and value of traditional
varieties of crops but the need for higher crop yields and

cash crops has forced them to switch over to modern
varietiesof crops.

Where are the gaps?

Many people in these villages are either illiterate or have
left school between the 4th and 8th standards. conse-
quently, modern scientific knowledge cannot have greatly
influenced their thinking. Whatever knowledge they have
is thus mostly traditional. Their inability to classify
animals, plants, reptiles into respective groups indicates
that for them there is no need to classify them. Their
knowledge is oriented towards their daily needs. They say
that ‘insects are ugly because they destroy crops.” When
bees and other pollinaiing insects were mentioned, they
seemed to be convinced that insects are helpful and
indicated that they would want more information about
such issues. They value the need for conservation but they
are unclear about the effects of species extinction. Even
though the concept of food chains as a ‘link between
different plants and animals’ is not clear, they know the
food of several animals. They are unaware of the
importance of apex species such as tiger, eagle, or wolf as
indicators of complete ecosystems and feel that their
extinction will not harm them. They say if the tiger
disappears it would not make any difference. But if cattle
disappear, it would 'certainly affect them. These people
have fair level of expertise in field craft and even if they do
not know the name of a particular species, they know its
behavior, habitat, needsand feeding patterns.

They know the names of all the small plants that their
cattle feed on, and even which ones are good for them. They
do not have names for the plants which are neither used by
them, nor eaten by their cattle, and they call all of them
‘jungli jhade’- wild plants, which though recognized to
include, asbeing of several different species are un-named.

The greatest challenge in conservation education is
matching the program with the variety of needs of different
groups in society. This is most critical in groups that are
directly associated with utilization of biodiversity
resources. Forest dwelling tribal people, fisherfolk, pas-
toralists, farmers etc., whose way of life and occupation are
closely linked to wilderness ecosystems, also have highly
localized traditional knowledge systems in which bio-
diversity isa major component.

To establish a relevant conservation oriented educa-
tional or awareness program is difficult for two reasons.
The biodiversity user groups perceive biodiversity
differently from non-user groups, as the former have a
higher level of awareness of its use value. On the other
hand, they know relatively less about the needs for
conserving biodiversity at the genetic, species and
ecosystem levels. This is outside the sphere of their



experience. However, they show a keen interest in learning
about such things.

Findings

The studies designed as apart of this project were aimed at
assessing the level of information and degree of awareness
of biediversity among various segments of society. They
facus attention on the proportion of concerned individuals
in society and their desire and ability to act for conser-
vation.

The studies analyze - information, awareness, concern,
and action for biodiversity conservation, in specific target
groups.

The different madules of the study broadly include:

The Status of information in different target groups and
important Sectors.

Analysis of the level of awareness onbiodiversily issues
indifferent target groups.

Assessment ofindividual responses on their concern for
biodiversity conservation and actions they have
done or can snggest forits conservation.

Analysis of behavioural features at specific community
level.

Documentation of individval and
participation in conservation actions.

community

The Status of Infermation in Different Target Groups
and Important Sectors

The information on biodiversity in different groups is not
only a question of degree but of totally different patterns
which thus cannot be compared to each other. This deals
with the information in formal education and different non-
formal environment education initiatives.

Conservation consciousness in traditional societies
stems from close interactions with nature. Much of the
information among these people comes from having to
collect resources from the wilderness every day from early
childhood into old age. Information is ‘learned’ by
watching elders and peer groups and from memorable
episodes that result in an indelible mark on their minds
fromchildhood memaories.

As Societies move away from these daily close
encounters with nature the information banks in the form of
gurus, teachers, books, electronic media, and computerized
-data banks must take the place of the teacher that is Nature
herself. Going back to nature, if she exists in her less
disturbed form, thus becomes an enlivening experience
that is probably genetically coded deep in the human mind.
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Landmarks that led to the modern refashioning of such
information came to be known as nature education. This
includes environment education, and conservation aware-
ness. Each has a different scope. Environment education is
comprehensive and can be said to include natural
resources, biological diversity, pollution and energy issues
in the broadest sense. Nature education is the field
approach through non-formal nature study, observations,
and outdoor experiences. Conservation education deals
with the preservation of resources and is most frequently
associated with different aspects of the biosphere.

Issues and Concerns at the School Level:

(i) Integrating biadiversity into general science is
wnsufficient as several issues are more closely related
with social studies. Conservation issues can also be
learned effectively through language classes. These
however need to be carefully selected by individuals
who have a deep understanding of conservation
issues. In the Maharashtra english language text
books there are lessons on wildlife that have
unfortunately been incorrectly selected. They are
related to stories of man ealers and zoo animals rather
than these that would stimulate a2 concern for the
immense value of wildlife. The opportunity of the
lesson to excite people about nature is thus lost.

(ii) Information level among the teacher community is
low and the instructional methodology used by the
teachers is inadequate. There is evidence to show that
it can be enhanced by teacter training workshops mn
by NGOs. Short courses of 3 to 5 days organized at
WWEF, CEE, BVIEER have always included
biodiversity. The experience at BVIEER has shown
that short courses can provide information that can be
used in class-work but are unable to train teachers
adequately in field craft and identification of species.
This needs both a longer period of training aswell as a
high degree of motivation among the teachers.

|(iii) Status ofawareness levelsinschoolchildren,

Of the 1,161 students who were studied, the vast
majority had a low leve] of information on species.

(iv) Students assessed for level of awareness include both
those wha attended environment programs and those
who had not. The results showed that environment
education programs organized by NGOsreach on only
asmall proportion of stydents, most of whom are from
the urban and upper socio-economic class. Accessing
alarge number of students is unlikely to occur through
the present initialives used for non-formal environ-
ment education.
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Input Needs for Biodiversity Education and Awareness
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The most critical aspect is using the strengths of the
formal and non-formal methods as complementary forces
to strengthen each others weaknesses. A review of the
strengths and weaknesses of formal and non-formal
environment education methodologies at the school and
college level has shown that both methods need to be used if
conservation is to be achieved.

These findings suggest that information on biodiversity
and awareness and the value of its conservation came from
a variety of sources. In different sections of society the
proportion of information from each of these sonrces varies
considerably. Toenhance information, and expect an attitu-
dinal change will require inputs from a variety of sectors.
Several inputs are necessary t6 make this happen through
this wide ranging group of institutions. The expected
outcome from this integrated approach would lead to the
conservation of our wealth of biological diversity.

Issues and Concerns in Different Segments of the
Society

During the survey of eight states in the country, individuals
from different walks of life were met informally to discuss
biodiversity issues out of this sample emerged a picture of
the pattern of biodiversity conservation awareness in the
country.

The segments that understand the need for preserving
local biodiversity are ‘Biodiversity User Groups’ who have
information on their locale specific needs, These ecosystem
people however, make little distinction between natural
resources and biological diversity.. That currently non-
usable life-forms are also to be conserved to keep future
options open, is outside their perceptions. While the value
for conserving specific usable species or sites exists at the
local level and there is an awareness in certain sectors of

Strengths and Weaknesses of Formal and Non-formal Environmental Education

However, inrelatively small numbers
through local NGO initiatives,

Strengths Weaknesses )

Formal Large outreach through school Poor informationbase and lack of expertiseinteachers. |
and college students Inadequate curricula.

Non-formal Canreachavariety oftarget groups. Club-like approach not taken seriously at school level,

Attimes misused for personal agendas.




society for the need for protected areas to preserve wildlife,
the broader implications of creating state or national level
protected area systems remains unknown.

People view their ‘biological endowment’ from their
own perspectives: use, aesthetics, emotional value,
religious sentiments etc. The genera implications of the
erosion of biodiversity and of mass extinction of species are
essentially unappreciated. The ongoing destruction of
biodiversity because of ‘development’ processes and the
forces that are driving changes in land and resource use, are
not appreciated even by concerned individuals of the press
or administrative functionaries.

The most important issue that emerges out of this
analysis is the great disparity of the patterns of biodiversity
awareness in urban, rural and wildemess communities.
While this was obvious to start with, the patterm of
differences that have been identified among these three
groups is of great importance in developing a strategy
towards achieving biodiversity conservation through a
biodiversity awareness program. Some of these are:

1. There is evidence to show that biodiversity
conservation and planning for prolecied arcas (Pas)
were frequently in conflict with the forest departments
working plans for areas around a PA. This is also true
for the activities of the fisheries, urban development,
small scale industries development, irrigation and
hydroelectric departments. All these conflict with the
objective biodiversity conservation both at the
planning and implementation stages. This indicates a
lack of co-ordination and of an all pervasive land use
policy atthe national level.

2. TRegional planners who develop urban plans are
oblivious of ESAs or the special safeguards essential
for integrating wilderness areas into expanding urban
areas. Such areas includelandscape elements like sur-
rounding hill forests, wetlands and common grazing
lands. As a resuit, areas which have high biological
value getconverted to urban orindustrial uses.

3.  There is a lack of coordination among the various
government agencies that are involved directly or
indirectly with the conservation of biodiversity. This
result in condicts between territorial wnd wildlife
wings of the state forest departments. The manage-
ment of PA, perceptibly changes when there is a bio-
diversity conscious PA manager. The absence of bio-
diversity oriented management planning for reserved
forests isanother major problem.

4.  The fact that relevant information on biodiversity can
support conservation efforts in the country has not
been appreciated by university, college and school
teachers, by the Human Resources Development
Ministry or by the state training institutes imparting
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In-service training to government officials.

Though education and awareness are usually
considered to be a slow means for initiating change in
social behavior, experience at the BVIEER-Pune with
School environment education programs has shown
this 10 be much faster than usually believed. The
trickle of information on biodiversity from school
children to the family and even the community occurs
frequently inboth urban and rural areas.

5. The laws that are essentially aimed at preserving
biodiversity are only vaguely known and even NGOs
are usually not aware of how they can be used for
conservation action. At the local level, these laws
remain completely unknown, except in certain sites,
for example around Pas, where poaching is aclively
prevented, The provisions in these laws concerning,
for example, the culling down of trees or trapping of
small animals and birds are usually unknown.

Analyses of Behavioral Features at the Community
Level

Though there has been a persistent increase in the interest
in environment education both through government and
NGO activities, the focus specifically on conservation of
biodiversity has been [acking in most environment related
programs, This has led to a lack of usable information on
biodiversity, a poorfield orientation and no overt conserva-
tion action for preserving sites and species. While a low
level of competence has been gemerated through both
formal and non-formal means, this has not led to increasing
concern, or action. This indicates that a sufficient amount
of attention has not been given (o attitude change. There is
very little active participation at the people level - urban,
rural or wilderness communities, to bring about conserva-
tion of sites and species. Thus, outside the membership of
conservation, such as WWYF, BNHS and a few other NGOs
there hasbeen very little interest in conservation.

Urban People

Urban groups know more about what is projected in the
media and in books. Several are aware of glamour species
—but there is very little taxanomically accurate
information.

Rural People

At the rural level, information on the utilitarian value of
biodiversity is relatively higher than in the urban groups.
This is more evident in older individuals, Traditional agri-
culturists are highly knowledgeable about crap varieties.
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Wilderness People

Among ‘ecosystem people’ the awareness is focused on
useful species of plants and animals that can be locally
collected from the wild. It is also related to the dangerous
animals that live in the wilderness. The tribal communities
are also a great store-house of information on a variety of
wild species. Certain segments of the wilderness dwellers
know more about fish as they are dependent on fishing,
Others know about plant life, especially medicinal plants,
which are collected by specific families. Trappers and

gatherers understand animal behavior and their habitat
preferences.

From Awareness to Action

The mosaic of information patterns in India’s highly
diverse ‘humanscape’ if networked through education,
could lead to an enhanced level of conservation action.
Information on biodiversity is mostly concentrated in a few
individuals of specific communities or those having special
backgrounds. Their perception and motivation 1s difficult
to measure in quantifiable terms. Their numbers are too
small to lead to a mass conservation movement.
Multiplying their numbers is an essential prerequisite for
the longlerm conservation of biological diversity.

A National Strategy for Biodiversity Education and
Awareness

This study ltas not only produced a status report on the level
of awareness of biodiversity issues in various sections of
society, il has also analysed the information contained in
formal and non-formal education on biodiversity. This
analysis has been used to develop strategies to enhance a
concern for the conservation of biodiversity.

Background

Most conservation programs focus attention on the
management of landscapes or on people issues. Few
strategies appear to be built around the information needs
of the society. The BCPP has recognised that ‘education
and awareness warrant a detailed study’. In this respect it is
unique. It was emphasized * - that it (education and
awareness) is critical and not much work has been done so
far’, inrelation to using education and awareness as a focus
for supporting a conservation strategy. The low level of
awareness in the society and the gaps in biodiversity
information prevent conscrvation from becoming a reality.
Once priority sites and species for conservation of
biodiversity in the country have been identified - edueation,

awareness and training are vital for developing ‘partici-
patory conservationprograms’ at the local level,

Appropriate methodologies for enhancing conserva-
tion education and biodiversity awareness programs have
been identified on the basis of information collected from a
variety of key players. Their opinions have been the basis
for developing biodiversity conservation education and
awareness strategies for the local, state, regional and
national levels,

Strategies for Promoting Biodiversity Education and
Awareness

There are a large number of traditional uses of plants and
animals that people have known for many generations. The
majority of species that have names in local languages are
those that pcople use, or those that they fear, or those that
have a religious significance. The rest are frequently
unnamed plants and considered ‘jungli’ (wild) or animals
that are classified into a large vague group such as ‘kitak’
for all ‘insects’. The known uses of biodiversity at the local
level are enormous. Buti there are also gaps in local
knowledge. There is a need to understand the limitations of
traditional knowledge rather than romanticize the level of
information within these systems. If people’s knowledge
can be validated and integrated into formal curricula, a
locally acceplable method for conserving biodiversity at the
local level could emerge from it. What is easy to introduce
into curricula is the use of existing local knowledge of
biodiversity that is a part the community’s perception of ils
utility. What is not so easy to explain is why all plant and
animal species - even those that may cause them bodily or
economic harm, need to be preserved. This is outside their
sphere of life, - alien to their understanding. Their
perceptions are based on the utilitarian value of nature, It is
the bringing about the realization that biodiversity must be
preserved as intact natural ecosystems, for the future well-
being of the mankind, that is a communicators greatest
challenge. Can we make this happen by using our own
religious and cultural traditions of the sanctity of all forms
of life. What are the other strategies that could be used to
further conservation. One of the most crucial issues for
conservationin India is the absence of a comprehensive and
clearly ‘enunciated policy for the conservation of
biodiversity. In fact we do not even have a clearly stated
National Landuse Policy. Most of the related acts and laws
already exist but have not been collated into a special policy
statement on biodiversity. This creates a problem in
developing a comprehensive strategy as its implementation
and action component can only become a reality if it has an
umbrella in the form of a policy statement. The National
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on their biogeographic location.

* There are no institutions at the regional level that can legislate
or create institutional structures on a biogeographic bases. This
can either be done from the center by involving the relevant State
(or) the relevant group of states could integrate activities based

Policy on Biodiversity Conservation could then becorne a
framework for state level policy statements.

Possible methods for enhancing pro-conservation
behavior and creating a society which supports
conservation will require inputs in the formal education
sector and through a non-formal awareness dispersal
mechanpism using media support, government agencies,
enviropment education institutions and NGOs.

A Macro-Strategy

The macro strategy given provides a concept, design and
implementation aspects to develop a Biodiversity Con-
servation Education and Awareness Action Plan for urban,
rural and wilderness people. The analysis at micro-level
hasbeen used to design strategies to enhance a concern for
the conservation of biodiversity which would create a
milieu in which a National Biodiversity Conservation
Strategy canbe implemented.

To dovclop a strategy to cnbance education and
awareness of biodiversity, it is important to understand how
information transfer mechanisms produce an awareness of
conservation issues in the community. The possible
communication strategies applicable for different groups
have been identified. It is equally important to address the
gaps in information. In reasonably well informed people,
awareness changes 1o a deep ‘feeling for nature’, and a
concern that bicdiversity is being lost. This concern grows
into a need to ‘act’ or lobby for preserving biodiversity. The
factors that initially motivate people to develop an

appreciation for nature have been identified. The minimal
role of formal education, and media, the highly specific
‘niche’ of local knowledge systems, have been addressed.
Amn over romanticized view that there is a high level of
information on biodiversity in communities that live
around wilderness areas must be dealt with cautiously.
These individuals are aware of only species that inhabit
their own landscapes. It is difficult to envision a strategy for
enhancing pro-conservation sentiments in such groups
towards all species. The design of this strategy is aimed at
awakening a massmovement that will ultimately lead to the
conservation ofbiological diversity in our country.

Framework for an Education and Awareness Strategy

The macro-strategy for education and awareness of
biodiversity hasbeen organized as follows:

Concept: Why an education and awareness strategy is
essential?

Design: Whatneedstobe donc?

Implementation: Where and Howitistobe done.

Action Plan: Whoistodoit.

There are several linkages between the national, state
and local level strategies which need a feedback loop to be
able to redirect the strategy as necessary. Top down
initiatives and programs at the national level are bound to
fail if the basic design cannot be used in the periphery.
During this review and study of biodiversity education and
awareness a serious attempt has been made to interact with
a large nuraber of diverse user groups to make the strategy
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as implementable as possible. It is thus a National
Framework based on the needs of multiple user groups.

Concept

In the absence of a large number of people sensitized to
conservation needs, there can be little mass conservation
action at the national, state or local levels. This accounts for
the existing patterns of conservation action that are
triggered by a small number of highly aware individuals.

Most people are unaware of the reasons why bio-
diversity conservation needs to be included in the National
agenda on an urgent basis. People are unaware that the
pressures of development affect our biological diversity.
That its effect is the loss of wilderness ecosystems, the
extinction of species and the disappearance of traditional
domesticated varieties of plants and animals, is essentially
unknown.

No effective conservation at these three levels can occur
without a policy framework. This cannot be developed
unless policy makers understand why bicdiversity must be
conserved,

Within the education system there is a near total
absence of information on biodiversity conservation. This
is the key sector, as it is sectors that impacts on a large
number of people who are at an impressionable age. This is
why the strategy places a great deal of emphasis on
enhancing existing curricula. Within sectors the other that
can enhance a general awakening in society of the values of
protecting biodiversity, such as the media, there isaneed to
rapidly enhancebiodiversity related programs.

Enhancing a concern for biodiversity conservation can
be approached through the existing educational system as
well as through existing information and extension
programs of the Government.
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Biodiversity extension material essential to create a
concern for conservation needs to be site specific. However,
what should be included in school curricula and in college
programs hasso farnot been clearly defined.

Enhancing awareness at the community level for urban,
rural and wilderness area people requires different
approaches as the patterns and levels of existing awareness
between these groups and its levels differ widely. It is
evident that the mass media could reach the widest number
of individuals in society. However, making mass media
relevant to the needs of the diverse groupsin the community
requires anew approache,

The moast crucial need for conserving biodiversity in
India is that of a conservation movement to support this
dwindling resource. This can only be catalysed through
extensive education and awareness.

Our survey data indicates that biodiversity information
in India is varied, often confradictory and frequently

irrelevant. The level of awareness about biodiversity
among school students at school and even among science
students at the graduate level, is poor. Classroom teaching
has been unmable to provide the requisite amount of
information on biodiversity and has failed to exciten the
younger generation a concern for biodiversity leading to
action aimed at its conservation.

In contrast, the non-formal environment education
sector appears to enhance cerfain aspects of biodiversity
awareness (for instance, for appreciating glamorous and
exciting species of wild animals) without considerably
enhancing a broader interest in ‘nature’. Also, a very small
percentage of individuals are accessed by government
institutions or NGOs that include biodiversity awareness
programmes as part of their mandate. Their extremely
localized impact strengthens the case for integrating their
techniques inio formal educational curricula for better
dispersal.
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At the macro level it is the micro needs that must
influence state and national level initiatives of the
government sectors invelved in educational planning such
as the NCERT, the SCERTS, the education departments at
the state and taluka level. They must involve the teacher
community in developing need based curricular and co-
curricular programs,

Design

The design aspects of the strategy describes what needs to
be done to enhance environment education aspects. The
type of information and the methods for its dissemination
are crucial for creating conditions that would make con-
servation a national movement. This ranges from macro-
strategies at the national level to micro-strategies at even
the individual level.

The National Level

Three aspects need consideration for developing a national
strategy to increase the efficacy of the educational system
and enhance awarenessto bringabout conservation.

1. ldentifying existing successful conservation aware-
ness programs at the national level and including their
relevant elements in the formal educational system,

2. Identifing present micro-initiatives that are successfil
but localized and, basd on these, developing madels
that can be adapted to become a part of the national
and regional strategies.

3. Developing Identify and implementing new inno-
vative methods that could lead to a people oriented
awareness strategy forbiodiversity conservation at the
national, state and local levels.

The State Leyel

The State level initiatives both in terms of educational
inputs and awareness programs vary extensively in both
content and intensity. State needs vary dueto a wide variety
of related issues ~ economnics, politics, basic literacy, social
structures, etc. States such as Assam and Nagaland fecl that
they have been left out of mainstream activities due to their
remoteness.

State department Ministries of environment and forest
consider forest protection and exploitation as a major
mandate - biodiversity preservation ‘may be good for the
country but nof good for state revenue generation’, is a
sentiment often implied during interactions with state
officials.

The District Level

The most crucial aspect at this level is generating
enthusiasm in the commissioners, collectors and forest
officials. Interactions at this level with local NGOsis alsoa
crucial factor,

The Taluka Level

There is a great need for capacity building within institu-
tions at this level. Development NGOs need inputs on
conservation at the working end of programs.

The Village Level

Introducing conservation education into village schools
must be initiated through the local panchayats. This is
especially important as only then would parents feel this is
an tmportant aspect of formal education. It is at this level
that a framework for a participatory approach to conserva-
tion needs tobe urgently developed.

The Individual Level

Most people, when they are initiated by recently acquired
information into developing a ‘concern’ for environment
(resources, energy, or biodiversity), begin to ask - What can
I do? This is the first question of the ‘action’ stage which
educators, disseminators and implementers must be able to
address.

Plaoning for Conservation Education and Awareness

Among the several methods available for increasing
awareness levels and widen it throughout the community, it
is frequently the most traditional strategy that is imple-
mented. This ofien leads to failure. New, innovative or
alternate, methods have the potential to achieve con-
siderable conservation gainsif developed appropriately.

Implementing the educational strategy requires

Analysis of existing curricula and identificardion of gaps

Identification of the message that fills the gap

Support from Central/State Government

Focused teacher training workshop to generate a
participatory program

Evaluation

Modification

Locale specificreplication forlarge scale use



Implementing a mass awareness program requires:

Identifying the specific problem

Identifying the appropriate message

Identifying the most appropriate method - type of mass
communication media

Initiating a small scale program to identify effect on the
most important target group

Evaluation

Modification for use on a wider group of target
audiences

Selecting Methods of Information Dissemination

A matrix of possible options that are appropriate for
different target groups range from highly effective to use-
less. Such a matrix could help in designing the appropriate
mix of methods to be used to raise educational and aware-
ness levels in different target groups. The level of informa-
tion provided through formal education and non-formal
techniques that raise awareness levels culminate in
behavior changes that lead to conservation.

Information Needs for Creating Conservation
Consciousness

What individual groups should know:

As different sectors of society already possess
knowledge of biodiversity from their own perspectives,
there is no need to repeat that which is known to them. Itis
important to provide information that they do not have and
add to what they already know. An average individual, after
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school, should know that biodiversity is an important and
valued national asset, just as any other natural resource
such as air, water, soil, oil etc.

Focused information:
(a) Wilderness area people know a large number of local
species and understand their own ecosystem, but are
unaware of other ecosystems or species not found in
their sphere of life. They are the most ‘aware’ group
and are deeply concerned about biodiversity loss but
feelitisavailable elsewhere as they are cut off from the
outside world. For wilderness area dwellers,
especially tribals are, ‘ecosystem people’ who already
‘know’ and use a large number of plant and anjmal
products. A large proportion of drugs have originated
from indigenous knowledge of people. However few
efforts have been made to explain the principles
involved in safeguarding intellectual property rights
(IPRs) tolocal people.
Rural people know domestic diversity and common
species that affect their daily lives, either positively or
negatively, are aware of losses of wilderness areas
such as forests, common grazing lands, non-wood
forest products, and of resource scarcity associated
with biodiversity loss. Rural people also have
knowledge about crop varieties and local livestock
types.
Urban educated individuals know about glamour
species. There is little knowledge among them of non-
glamourous endangered species or of wilderness loss.
1t is essential to explain to urban populations that
wildlife is conserved in PAs and that the cost of such
comnservation is ofien paid by local people whole

(®)

(©

Levels FEE | NFEE |A-Vs| Posters|Hand | Work | Lec- | Work | FieldTrips | Print | Radio | TV | NAA/
(FCE)| (NFCE) outs | sheet | tures | shops | Short | Long | media ICc*
School ++ | | +- T +- - ++ ++ + - +—+ -
College | ++ | + { + + + + | - + ++ ++ ++ - + ++
Univ. ++ + + + + + ++ ++ 4+ ++ ++ - + ++
TAS +- + + +- - - +- -+ + - ++ - +- +
IFS +- + + +- - - +- ++ + - + - +- +
LCF +- + + +- + + -- +- + + - ++ +- ++

LCF = Local community.

FCE = Formal Conservation Education, NFCE = Non-formal Conservation Education

Key:
++  =Works very well,
+  =Works well,
+- = Works sometimes,
- = Works inadequately,
= Does not work.
*Nature Awareness Areas/Interpretation Centres.
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access to resources that they need for their livelihood
is restricted. This must be compensated. They must
understand that indirectly, their highly ursustainable
lifestyles affect biodiversity more seriously than the
nieeds of the rural and wilderness communities.

The design of an educational profile that is appropriate for
(a) different states that have specific landscapes and
ecotypes; (b) different perceptions in the urban, rural and
wilderness sectors, isa complex task.

The strategy must aim to focus mass media attention on
specific pro-conservation messages and to promote
appropriate television programs. Orientation of press
reporters isalso essential.

Implementation

A conscious effort to develop an appreciation for
biodiversity conservation with a view towards an action
oriented program can only came through developing a
variety of locale specific awareness programs. Each must
be specific to the needs of the vanous target groups that
need to be sensitized to these issues. These range from
officials from diverse levels in government, at the center,
the state, and at the local level, such as ministers and
MLAs, the elected representatives of the people at the
village level; the concerned administrative officials, such
as IAS and IFS officers and their field staff; the judiciary;
officials of the departments of education, industries,
energy, etc. Each of these have specific needs to begin to
understand the value of conservation of biodiversity within
the sphere of their own functions.

Biodiversity Conservation Action Plan

A National Biodiversity Conservation Action Plan must be
designed to suit locale specific needs through a common
protocol that can be easily reoriented to make it applicable
to avariety of situations,

The program must clearly state its objectives. It must be
focused on biodiversity conservation, but cover a wider
spectrum of related natural resources and ecosystem
services that need to be preserved, with biodiversity as its
central theme. The Action Plan should Incorporate a wide
variety of awareness programs. '

Action Plan for Biodiversity Conservation Education
and Awareness

The list of possible action modules can be categorized into
the following activities:
(i} Programs
(i) Projects

(iii) Training
(iv) Workshopsand Seminars
(v) Instituting committees
(vi) Instructions to line agencies and NGOs from
concermed Ministries
(vii) Sefting upnew agencies
(vin) Medianeeds
(ix) Material development
These tasks would have to be carried out at national, state
and district levels, based on local needs. These deal with
educational initiatives and awareness generation actions.

Framework for Activities and Programs for Education
and Awareness Generation

Tasks for Censral Biodiversity Education and Awareness initiatives

1. Establish:
National Commission on Biodiversity
National Commission on Species Conservation
National Comrmissionon Sites Conservation
Develop:
National strategy on education and awareness for
biodiversity conservation

1. Strengthen Existing Environment Education Nodal
Agencies by creating a special Biodiversity Education
and Awareness Unit.

2. Establish a specialized National Biodiversity

Education and Awareness Center,

Establish a National Biodiversity Training Center

4. Constitute a Committee for curriculum development
onbiodiversity at the national level.

5. Strengthen dissemination of conservation matenial
through a newly established institution on
biodiversity awareness enhancement.

6. Provide guidelines from the Ministry of Information
and Broadcasting to the mass media.

W

Tasks for State Biodiversity Education and Asvareness initiatives

1. Establish:
State Commission on Biodiversity
State Commission on Species Conservation
State Commission on Sites Conservation
Develop:
State strategy on education and awareness for
biodiversity conservation

1. Strengthen existing Environment Education Nodal
Agencies or develop a special Biodiversity Education
and Awareness Unit,

2. Establish a specialized State Biodiversity Education
and Awareness Center.



3. Establisha State Biodiversity Training Center

4. Constitute a committee for curriculum development
onbiodiversity at state level.

5. Strengthen dissemination of conservation material
through a newly established institution on
biodiversity awareness enhancement.

6. Set up Environment Education Nodal Agencies at
state level/ Strengthen NGOs

Tasks for District level Biodiversity Education and Awareness
initiatives

1. Constitute a committee for curriculum development
onbiodiversity at district level.

2. Strengthen dissemination of conservation material
throngh a newly established institution on bio-
diversity awareness enhancement,

Programs to enhance information on biodiversity values
and innovative conservation strategies are focused on:
National - Priorities.
State - Priorities.
Relevant tobiogeographic zone.
Relevantto ecosystems.
Relevant to important local sites and specific
species.
Prioritization of awareness methods for different
target groups.
Incorporation into educational processes as a part of
formal curriculum. FEE/NFEE.,

The program can be divided into sections that deal with (a)
education and (b) with the creation of awareness. Thereisa
fair amount of overlap in methodologies and techniques
which enhance each others outputs.

I. Education Programs

1. Enhancingexisting initiatives at different levels:
a) HRD/MoEF
b) NCERT
¢) SCERTs
d) Universities
¢) Teacher training courses
Identification of Specific Instructional Objectives (S10)
What should gointo the syllabi -

i. Schoollevel-Std Vto IX
1. Schoollevel-Std X to X1
iii. College Syllabi-B.Sc./M.Sc. inrelevant subjects
iv. University syllabus - M.Sc. Botany, Zoology,
Environmental Sciences (new syllabus for NET)
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1. Possible methoedologies to enhance school level
teaching:
a) Ministry of HRD and MoEF
Meetings of representatives of these two concermned
ministries to be held along with selected experts to
discuss possible initiatives, define the scope of the
national level program, suggest methods to put
biodiversity into curricula, identify funding sources.
b) NCERT
i) Workshops at NCERT to include NGOs and other
organizations in preparing level based inclusions
in Syllabi pertinent to existing General Science/
Geography/Social Sciences/Language.
ii) Component designfor B.Ed. course.
c¢) SCERTs
Workshops to discuss the NCERT workshop and
implement/alter/re-design as necessary along with
i) NGOs-conservation experts
ii) ForestDepartment
iif) Teachers
d) Universities
Workshops for college teachers-B.Sc.
Workshops for University teachers-M.Sc.
Identified components that should go inte existing
curricula for Botany, Zoology, Environmental
Sciences.
Involvement of UGC.
e) Teacher Training courses
Including biodiversity in curricula cannot become
effective unless teachers are trained during their B.Ed.
courses.
Components that should go into the course:

2. Microinitiatives that need expansion
i) TTWsat CEE/Madras/ UKSN/BVIEER

3. Innovative possibilities
i) Use of traditional knowledge by key individuals
for field orientation.
ii) Use of trained Forest Department personnel at
school/college level for field orientation.
iii) Useofdistance education

IL Awareness Program

1. Enhancing present programs at National level:
a) NGO activities
WWE/BNHS/CEE/BVIEER/ ..
b) Television - Indian orientation to ‘Discovery
channel’ - Explore India
¢) OpenUniversity - Programs through EMRC
d) Press- Workshops with Press

e) Govt. officials at Training Institutions,
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Administrative Staff College. Inclusion in IAS/
IFS selection exams,

2, Multiplying microinitiatives at National level.
Present NGO programs at school level
MOoEF programs need greater financial inputs.

3. Innovative possibilities

Development of Nature Awareness Areas and
Interpretation Centers

The Strategy

Possible methods to enhance existing Biodiversity
Education and Awareness initiatives that have been
identified for the macro-strategy include:

National Education Policy and Programs

(1) Government initiatives at Central and State level:
MOEF/MHRD to develop a forum for interactions
with NCERT, and SCERTs with concerned Nodal
Agencies for Environment Education and
Conservation NGOs. Interactions are essential to
develop a policy statement, redesign curricula and
develop teacher training methodologies. MoEF/
MHRD and National Council for Educational
Research Technology (NCERT) - workshop for
planning curricula. State Council for Environment
Research Technology (SCERTs) - workshop in
planning state level curricula. Increase the present
scope of Ministry of Environment and Forest
programs (MoEF) - (NEAC, Eco-clubs, Paryavaran
Vahinis etc.). Increase the scope of the Ministry of
Human Resources Development (MHRD) programs
Environment Orientation to School Education
(EOSE).

Action: MoEF/MHRD

Activity: a) Establish Committee/ Forum, b) Workshops -
National and State level, ¢) Mecting at Ministry level.

Output: a) Policy on Conservation Education and
Awareness, b) Curricular changes, c) Enhancing scope
of Ministry programs.

(2) Redesigning policy for the Environment Education
Nodal Agencies: (Government aided Nodal agencies:
CEE, Ahmedabad/ CPR- EEC, Madras/ UKSN,
Almora) - Workshop for closer inferaction to produce
a comprehensive Conservation Education Program
at the national level. Interactions between the three
Environment Education Nodal Agencies is essential
to identify the methodologies to enhance biodiversity
cducation and awarcness as a national program

through schoolsand colleges.
Action: MoEF/MHRD

Activity: Establish committees, organize workshops for
Nodal Agency networking

Output: National program for biodiversity conservation
and education.

(3) State Level Nodal Agencies: 1t is essential to establish
and develop state level agencies, rather than expand
activities of the three existing Nodal Agencies
recognized by the Government at present. It is felt that
existing active State level institutions be recognized
as nodal units for each State by Government of India
that local communities identify as their own
organizations.

Action: MoEF/MHRD

Activity: Selection of State Institutions as Nodal Agencies.

Output: Growth and development of State Nodal Agencies
for Conservation.

Curricular Modifications in Education

1) Schoo! curricula: Introduction of Biodiversity
Conservation asa part of curriculum at school level.

Action: Through NCERT/SCERTs Nodal Agencies and
Conservation NGOs.

Activity: Establish committee for Curricula development,
Cutput: Curriculum changes at school level.

2y Graduate curricula in  Botany, Zoology,
Environmental Science, Geography: Introduction of
biodiversity issues in Science subjects at Graduate
level must include its definition, value, threats and
conservation measures at theappropriate level.

Action: Through UGC, University Board of Studies,

interactions with Environment Education Nodal
Agencies and Conservation NGOs.

Activity: Establish committees, organize Workshops with
Environment Education Nodal Agencies and
Conservation NGOs.

Output: Enhanced College student information and
involvement.

3) Post Graduate curricula: Enhancing the biodiversity
information in curricula at M.Sc. level in Botany,
Zoology, Geography, Environmental
Professional courses.

Action: UGC/MHRD
Activity: Establish Committee with Environment

sciences,



Education Nodal Agencies and Conservation NGOs at
National level.

Output: Enhanced conservation consciousness in future
biologists - teachers, researchers, professionals.

4)  Upgrading Curricula for teachers: Introduction of
Biodiversity concerns into the B.Ed. program to
enhance school teachers information and attitudes
towards Nature conservation,

Action: UGC/MHRD, Environment Education Training

Institutions.

Activity: Establish committee at National level.
Output: Enhanced teaching in schools.

5) Integration of Conservation Action into classroom
activities,

Action: MHRD, NCERT, Conservation NGOs, Environ-
ment Education Nodal Agencies. Action through B Ed.
syllabus changes, teacher training workshops, School
Conservation Education Programs,

Activity: Organize National and State level Workshops.
Output: Integrating education with action.

Awareness Generation Activities

1) State Forest Department Awareness Programs: To be
enhanced through increased funding for outreach and
spread of awareness through activities in urban and
rural areas and especially for wilderness com-
munities.

Action: MoEF/State Forest Department Publicity Wings
through NGO support.

Activity: Instruction from MoEF.
Qutput: Increase in general awareness - Wildlife Week,

World Forestry Day, etc. Publications on Protected
Areas.

2) NGO Activities to focus on Formal education: WWF-
I branches/ BNHS (CEC)/ SACON - to interact with
fa) NCERT and SCERTs for planning curricula and
(b) orientation of grassroots development oriented
NGOs; (c) to evolve and adapt initiatives for local
action, (d) attempt Nefworking.

Action: WWF-I. Environment Education Institutions,
Environment Education Nodal Agencies.

Activity: Through workshops/seminars.
Output: Enhance NGO effectiveness.

3) Special Publications - e.g.; Hornbill/ Sanctuary/
PITTA/ CEE - SASEANEE - o increase circulation
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and utilization, especiallyin local languages.

Action: MoEF/MHRD/Department of Science and Tech-
nology/Individual NGOs.

Activity: Support forMaterial development.
Output: Increasing outreach.

4) Television programs - Discovery Channel, Living on
the Edge, Heads and Tails - fo be made more Indian
oriented and locale specific.

Action: MoEF.

Activity: Enhance media coverage.

Output: Increase general awareness.

5) News print - Environmental issues covered in daily
Newspapers -~ to include greater coverage of
biodiversity issues.

Action: WWE -regular workshops for news reporters.
Activity: Enhance media coverage.
Output: Increase general awareness.

6) Materials and teaching aids - Developing non-formal
conservation education material for use in formal
education related to local biodiversity such as
Booklets on local wild species of animals, insects,
birds etc. and local plant life, for use by different target
groups. Plant nurseries of local species/ Terrarinms/
Green houses/ exhibits of local species of rare,
endemic and medicinal plants/ exhibits and Charts on
Biodiversity/ painting and essay competitions/ andio-
visuals/ handbooks for instructions to teachers/
Worksheets for students.

Action: Forest Department Publicity Wings, Environment
Education Nodal Agencies and Conservation NGOs,
Environment Education Training Institutions.

Activity: Developing specific school activities.

Output: Enhanced activities, peoples participation at
school level.

7) Field activities for students: Visits 10 Protected Areas,
Interpretation Center sites, Nature Awareness Areas
during school/ college excursions,

Action: Protected Area Managers/ Schools/ Colleges.
Activity: Initiation throngh Government/ NGO funding.
Output: People’sinvolvement with Protected Areas,

8) Supporting  Existing  potential  institutional:
Mechanisms that can be used for Biodiversity
Awareness enhancement include; Children's Science
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Congress on Biodiversity, Gyan Vigyan Samiti, for
Biodiversity information disserination.

Action: MoEF/ MHRD.
Activity: Programs and Workshops, increase funding,
Output: Increased involvement of school students.

9) Providing conservation information to existing
‘Development’ oriented NGOs - These NGOs can be
trained to expand their scope to include biodiversity
awareness. This would need training workshops and
material developed inthe local language.

Action: WWE, CEE

Activity: Programs and Workshops.

Output: Enhancing concepts of conservation and

dissemination through a wider range of NGOs.

10) Linkage of local school education programs with the
Forest Department and Wildlife-wings at local and
Siate level: Utilization of existing knowledge of
biodiversity at ACF/ Ranger/ Guard level, by
integrating their expertise to support local school
prograrms throngh visits to natural sites and Protected
Areas nearthe school.

Action: Wildlife wings of Forest Department, Instructions
from MoEF to Forest Department/ and MHRD to
District level school management.

Activity: Establishing a Committee for and initiation of
Workshops atdistrict level.

Output: Use of existing, expertise for disseminating
information.

11) In-service IAS/ IFS training programs -
Administrative Staff Colleges In-service Training
Institutes at State level: Inclusion of Biodiversity
Awareness into sessions within existing programs,
initiating independent capsule courses on biodiversity
conservation. Specific content needs for these
programs include - the importance of biodiversity
conservation, the concept of creating an Integrated
Protected Area System; Notification of PAs; conflicts
between conservation and development,; mitigation of
problems, etc. which are key issues at thislevel.

Action: Indian Institute of Public Administration (1IPA),

other Administrative Staff Colleges, State Government
Administrative Departments, Training Institutes for
Government officials.

Activity: Instructions from MoEF to set up Conservation

Awareness modules in State Administrative Training
Institutes,

Output: Enhanced conservation action through existing

implementing authorities through capacity building at
various level in Government.

12) Domesticated biodiversity preservation:
Understanding the value of local crop varieties and
indigenous breeds of domestic animals need to be
inlegrated into existing Government Extension
Programs at the local level.

Action: MHRD and CPR Swaminathan Foundation.
Activity: Instruction to extension programs at State Ievel.
Qutput: Conservation of domestic diversity.

13) Sustaining traditional values - Sacred groves;
Religion; National/ State animals, birds efc.; needs 1o
be included at the micro level awareness programs to
enhance awareness of biodiversity conservation.

Action: MHRD

Activity: Training for NGOs through Environment
Education Nodal Agency, Environment Education
Training Institutions.

Qutput: Use of traditions for conservation,

Possible New Initiatives at Various Levels

a) Nature Awareness Area and Interpretation Cenlers
Jor Protected Areas program
The possibility of providing financial assistance and
expertise for supporting and developing Nature
Awareness Areas (NAAS) and Interpretation Centers
(ICs) at various sites at Taluka level to enhance the
delivery of biodiversity education and awareness must
be initiated by the center, to be implemented at the
local levels. These need to be developed both for PAs
and in small Nature Awareness Areas at the Taluka
level. A framework for developing such centers at the
local level has been suggested to the Planning
Commission which should be initiated. Methods
evolved to integrate these facilities into school/
college teaching programs need to be instituted as
developed atthe BVIEER, Pune.
Action: Planning Commission, MOoOEF, State Forest
Departments, Conservation NGOs, Conservation
Education Training Institutions.

Activity: Training workshops, Identifying sources.

Output: Quantum increase in direct conservation
consciousness in all walks of life.

b) School Biodiversity Conservation Program:
Teacher Training Workshops for developing locale
specific material/audio-vispals/computer programs



etc. need to be assisted through increasing financial
inputs. The content and innovative methodologies for
enhancing a concern for biodiversity conservation by
enlisting the support of teachers through TTWs and
handbaoks on conservation for an action plan.

Action: MoEF, NCERT, SCERTs, Nodal Agencies for
Environment Education, WWE, Conservation
Education Training Institutions.

Activity: Initiation through workshops.

Quiput: Quantum increase in direct conservation
consciousness for school students fromall ecosystems.

c) Micro-level Target Specific Training on Biodiversity
Education and Awareness.

Workshops, seminars, training for specific target groups,
material development and improving dissemination
through increased funding.

Target specific programs should reach certain critical and
highly specialized groups that affect biological
diversity. Whereas local people living around PAs are
frequently identified as important target communities,
other user groups who act as major impacting factors
such as tourists, management’s of nearby paper mills or
mining concessions etc. may be far more damaging and
resistant or difficult targets. The latter are rarely
considered as being important targets of conservation
awareness programs.

There is much to learn from specific local user groups who
have a great deal of knowledge of the species on which
their livelihood is dependent. People who collect
medicinal plants know their distribution and the micro-
habitats in which they occur. Bird and animal trappers
understand their behavior patterns. This storehouse of
knowledge is rarely explored as they are involved in
illegal activities. The program for such groups must
focus on providing them alternate livelihoods while
understanding from them what they know of the
threatened species.

Anindicative list of micro-level target groups include:

1) People dependent on PA resources Specific Issue -

Local taxonomy; Sustainable use; Ecodevelopment.

2) Forest Department Officials and Front-line staff.

Specific issues - Taxonomy, habitat management,
population dynamics, species richness,
distinctiveness, representativeness, endemicity,
rarity, threatand extinction.

3) 1ASofficers. Specificissues - Notification of PAs.

4) Land use planners - Town Planners. Specific issue -

ESAs, bio-rich areas, zoning methodologies, EIA.

5) Tourism Departments. Specific issnes - Wildlife

biology, impacts of tourism on PAs.
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6) Tourists at PAs. Specific issue - Eco-tourism, local
threatsby tourists

7) Industry dependent on biodiversity resources.
Specific issues - effect on bio-resources of extraction,
alternate methodologies, extinction,

8) Botanists who collect herbaria. Specific issues -
Extinction

9) Medicinal plant collectors.
Extinction, ex situ programs.

10) Animalandbird catchers and traders. Specific issnes -
extinction, legal issues.

11) Traders in Wildlife and its products. Specific issue -
250 bird species {20%) in India are traded, extinction,
CITES, legal issues.

The pattern of possible options and methods for
disseminating information that can be used for different
target groups must be carefully selected. These include both
the formal education process and the non-formal
components that could ensure a change from information
into awareness, concern and develop an action oriented
community.

Action: Environment Education Nodal Agencies, WWF
branches, and other Conservation NGOs.

Activity: Workshops

Output: Increasing existing dissemination through specific
interactions and material development.

Specific issues -

Future Possibilities and Expected Outcomne of the
Biodiversity Conservation Prioritization Project

Each of the modules have to be initiated through activities
generated by the BCPP during its implementation. Ade-
quate funding and instimtional support would have to be
generated from each Biodiversity oriented project for an
cducation and awareness module.

On the bases of the findings of this report any future
projects or programs that are to be funded for supporting
biodiversity must budget between 15 to 20% towards
supporting conservation Education and Aswareness
generation. This would create the necessary attitudes to
support conservation actions.

The Education and Awareness Output of the BCPP
must bring about conservation by (a) Policy framework
development; (b) Implementation through Government
and NGO support systems; (c¢) Greater dissemination of
information; (d) Changes in peoples perceptions and
attitudes towards conservation.
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Conclusions

There is evidence to show that information on biodiversity
conservation has been given a low priority in education,
media and at administrative and policy making levels.
School and college curricula, teacher training and NFEE
techniques need to be introduced at the school level.
College and University curricula are sadly lacking in
conservation biology at all levels. The NGO sector though
active has not reached the grass roots level, and reaches a
very small segment of Society.

The linkages between information, awareness, concern
and a readiness to act are difficult to establish and are
related to the lack of focused environment education and
conservation awareness material in curricula, a poor and
mostly global orientation in mass media, an inadequately
motivated press, and an erosion of traditional values
without adequate recognition of newer concepts on the need
for preserving biodiversity as a source of future economic
growth,

The Phase I part of BCPP to which this document is
related would need to be implemented in a follow up phase.
The education and awareness aspects would need to be
budgeted into BCPP Phase II. The need to set aside funds
for implementing innovative educational initiatives and
awareness enhancement are frequently either non-existent
or minuscule in the design and implementation of most
conservation and development projects. In Phase I
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Education Awareness and Training has been mentioned as
an input for ‘determining priority strategies’. This would
have tobecome a majorfiscal input intoPhase II.

The National Plan for Conservation Education and
Awareness will need a financial commitment from both
central and state governments and the creation of a separate
commitied budget head in the Ministry of HRD and
Environment and Forest. Funds that can be used in a
decentralized manner and areeasy to access, are crucial.

The most vital component that would support biodiver-
sity conservation is a ‘peoples’ conservation movement.
This can only emerge from an enhanced information base
that creates a concern for preserving sites and species. A
major objective should be to focus attention on generating
conservation consciousness in clearly defined key groups
such as policy makers, implementers and disseminators.
This would have to be done through the formal network of
educational institutions, through changes in curricula and
training of teachers and by influencing mass media to
consider biodiversity conservation as one of its flagship
mandates. It will also involve awareness generation
through modern communicationtechnology.

Unless the country begins to perceive the value of its
ownbiological diversity preservation asa integral part of its
development Biodiversity conservation will remain only on
paper. This mass biodiversity conservation movement can
only becreated throngh education and awareness.



Biodiversity Conservation in India
The Legal and Policy Framework

Prabhakar Rao and Archana Prasad

Introduction

Of Iate conservation of biodiversity has received a lot of
global attention and has become a prominent area of
discussion and work. Prior to 1970s, however, the loss of
biodiversity was not an area of serious debate and concern
even though biodiversity loss was no doubt taking place in
many explicit as well as many insiduous ways. Conse-
quently the laws enacted during 70’s and earlier did not
address the issues related to biodiversity conservation in an
explicit and holistic way. Today, when the focus of
governmental and non-governmental agencies has turned
to biodiversity, it would be worthwhile to examine the
adequacy of existing laws, policies and schemes in relation
to biodiversity conservation. Existing laws may need
modifications and even new legislation may be the need of
the hour for protecting biodiversity and related issues.

In this report we analyse the [aws, and policies from the
point of view of biodiversity conservation. The following
ecosystems have been decalt with separately for this

purpose:
1. Forests
2. Rangelands

3. Hillsand Mountains

4.  Wetlands
5.  Mangroves
6. Coralreefs
7. Coasts
Objectives

The main objectives of this reportare to

1. Review and analyse laws, policies and schemes which
support the conservation of biodiversity in India.

2. See whether the current policies and laws support or
hinder the micro-strategies that have been developed
in the sub-group of the BCPP project.

3. Recommend changes in the current legal framework
in order to facilitate the operationalisation of these
strategies onthe field.

4.  Recommend changes in the current legal framework
in order to facilitate the better conservation of bio-
diversityin India,

The laws, policies and schemes to be discussed will be
classified according the main issues that are relavant for the
conservation of biodiversity in India. These issues have
been illustrated in the diagram below. The level of depth

LAWS, POLICIES, SCHEMES

[
Management and

Conscrvation

Strategics for the
conscrvation of

Related provisions biodiversity
. Access and Commercial
e Conservation
Transparency control use and threat
Alternative l!vcllhood Decentralisation BCPP Strategies
strategies




and discussion of laws policies, and schemes will be
dependent on the kind of data available for each ecosystem.,
Forexample it is possible to carry out a detailed discussion
of forested tracts because of the availability of significant
information for this ecosystem. However as the discussion
inthis report will show, the same level of detailed analysis is
not possible for wetlands, rangelands, mangroves and coral
reefs because of paucity of laws, policies and schemes.
Hence the structure of the discussion in the case of each
ecosystem would depend on the nature and extent of
information available. The survey of central and state
schemes hasbeen done for 23 states and union ternitories.

Biodiversity Conservation in Forests

The faunal and flora! diversity of forested regions is under
severc threat in India even though 4% of the forested area 1s
seemingly under strict protection in National Parks and
Sanctuaries. The main causes of degradation have much to
do with the dependence of industries on forests as well as
the increasing biotic pressures on them. Legal support for
the protection of floral and faunal diversity is limited in
character, with the emphasis on efficient management of
forested areas and produce, rather than the maintenance of
diversity. The Acts that have a bearing on the status of
biodiversity in forested areas are:

« ThelIndianForest Act, 1927.
« The Wildlife (Protection) Act, 1972.
« TheForest(Conservation) Act, 1980.

Apart from these laws, there are also various policies,
programmes and schemes that affect the conservation of
natural diversity of the forested tracts. Some of these (e.g.,
the schemes for the regeneration of natural forests) have a
positive impact on the conservation of flora and fauna
diversity. Others (e.g., the conservation and extension of
plantation forests) may have a detrimental effect on
biodiversity conservation. Both such types of laws, policies,
programmes and schemes will be considered.

Management and Conservation Related Themes

Conservation

Issues related to the conservation of the flora and fauna of
* the forest can further be sub-divided into the following
ways:

Identification of sites, species, and processes

The first act in the conservation of biodiversity 1s the
identification and prioritization of species and sites with a
high conservation value. However, since species and sites
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identified for conservation are dynamic and evolving in
character, the ecological processes associated with the
development of these sites and species also need to be
identified. The process of identification will include
surveys, classification and demarcation. There are no
policies and laws that make it mandatory upon government
departments to carry out a process of such identification
before demarcating an area for conservation. The Wildlife
(Protection) Act, 1972 and the Indian Forest Act of 1927
make provisions for the demarcation of boundaries and the
classification of forests respectively, Though many of the
recent forest policies like the National Forest Policy of 1988
and the Conservation Strategy of 1992 emphasise the need
for the conservation of natural forests, the question of
identification of species, sites and process is never dis-
cussed in them, Nor is the process of identification specified
in these documents. The law should make it madatory that
the demarcation should be the result of a scientific survey.
However, there are several institutions that take on the task
of identifying, surveying and classifiying the forested areas
and the vegetation that grows on these Iands. Several state
and central schemes also facilitate the process of
identification. The details of the allocations for these
schemes in the Eighth Plan (1992 to 1997) are provided in
table that follows:

Activities State Number of | Allocation |
Ideniification (and Code) Schemes | [Rs Lakhs]
surveysand
dentarcation
{ Jammu & Kashmir (J&K) 4 248.00 |
\ Sikkim (SIK) 3 16145
Trpura (TRI) 1 14.70
Andhra Pradesh (AP) - -
Daman and Diu (D&D) 1 30.00
Himachal Pradesh (HP) 1 550.00
Tamil Nadu (TN) - -
Kerala (KER) 1 270.00
Punjab (PUN) - -
Bihar (BIF) - -
Goa (GOA) - -
Assam (ASS) - -
Haryana (HAR) 1 12,00
Rajasthan (RAT) 2 207.00 |
Andaman & Nicobar : ‘
Islands (A&N) - -
West Bengal (WB) - -
Pondicherry (PON) - -
Meghalaya (MEG) 2 120.00
Mizoram .(MIZ) - -
Lakshadweep (LAK) - -
Orissa (ORI) - -
Madhya Pradesh (MP) 1 165
Uttar Pradesh (UP)
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Most of these schemes are state funded and are
concerned with the surveying of existing forests and the
demarcation of their boundaries. Apart from this the Forest
Survey of India has also been given the task of identifying,
mapping and surveying forested areas. Its main objectives
are to prepare a comprehensive state of the forest report,
develop a methodology for vegetation mapping including
thematic mapping, prepare an inventory of selected sites
and impart training in modern forestry survey techniques.
The identification of specific forest types and species is also
done by the following institutes:

» ForestResearchInstitute, Dehradun.

+ Institute of Wood Science and Technology, Bangalore,
» Institute of Forest Genetics, Coimbatore,

« Institute of Deciduous Forests, Jabalpur.

« Institute of Rain Forests, Jorhat.

* Institnte of Arid Zone Forestry Research, Jodhpur,

+ Indian Institute of Forest Management, Bhopal.

= Botanical Survey of India.

«  Zoological Survey of India.

In situ Conservation
Laws

Indian Forest Act 1927

It may seem obvious that the purpose of identifying and
conserving forested sites as reserved or protected forests
would be protect in situ the biological diversity therein. But
it is ironic that the Indian Forest Act, 1927 is silent on this
issue. It empowers the State Government to declare such
forests but does not specify the criteria on which these sites
may be so declared. It would be better if the law specifies
ecological considerations as being of paramount
importance in designating forested tracts. Eventhough the
Act does mnot focus directly on the conservation of
biodiversity ,there are some sections that lead to the
conservation of biodiversity. These provisions are:

+ Section 26 dealing with acts prohibited in reserved
forests like clearing, setting fire, cattle trespass,
hunting, fishing etc.

* Section 30 dealing with the reservation of trees in a
protected forest by state governments.

*  Under Section 32 state government can make rules to
regulate felling in protected forests, clearing land for
cultivation and other purposes and other activities like
hunting, fishing and cutting of grass and pasturing of
cattle.

= State Government may regulate or prohibit in any
forest or wasteland clearing land, pasturing of cattle
and " setting fire when it is necessary for: (1)
maintenance of water supply in springs, rivers and
tanks (2) slope stabilisation in hilly tracts under
section 35.

One glaring ommission is that the biosphere reserves
which are meant to conserve representative ecosystems do
pot find mentionin this act.

Wildlife (Protection) Act, 1972

As compared to the Indian Forest Act, 1927, the issues
relating to in situ conservation are better addressed by the
Wildlife (Protection) Act of 1972.Under chapter IV of this
Act, the state and the central government can declare any
area of “adequate ecological, floral, faunal, geomorpho-
logical, natural, and zoological value” value as a national
park or sanctuary. The aim of these natural parks and
sancturies is to preserve the natural habitat of floral and
faunal species. Section 20 &21 of the act make it incumbent
upon the collector or the chief wildlife warden to notify the
formation of the national park and sanctuary. Under section
19 all access and rights in the national park and sanctuary
are extinguished, and any claims to usufruct rights must be
considered by the collector under sections 24 and 25 of the
Act. Through these provisions, the main aim of Chapter IV
is to create conditions favourable for in situ conservation of
fauna and flora. Section 9 prohibits hunting of wild
animals. Section 29 prohibits destruction etc. in a sanctuary
without a permit. There is an aspect of iz situ conservation
of wild plants that is taken care of by Chapter IIIA of the Act
which deals with the protection of specified plants. Under
Section 17H specified plants are considered state proterty
and all uprooting, picking and collection of them are
prohibited under Section 17A. Notwithstanding these
provisions that facilitate the in sifu conservation of flora
and fauna, it would be worthwhile if the law can explicitly
mention conservation of biological diversity as the main
purpose of declaring any area as national park or sanctuary.
Biodiversity being an all encompassing term, the use of
the word ‘biodiversity’would simplify the law to a great
extent. Creation of biosphere reserves also need mention
in order to conserve genetic, species and ecosystem
diversity.

Porrces

There are four policy statements that support the in situ
conservation ofbiodiversity in the forested areas.



Wildlife Action Plan, 1983

The following measures recommended in the plan lead to
biodiversity conservation;

+ Establishment of scientifically managed representa-
tive network of PAs.

» Developing appropriate management systems for
protected areas.

+ Restoring degraded habitats to their natural state.

* Building a professional cadre of personnel fully
trained and proper orientation.

« Providing adequate protection to wildlife in multiple
use areas such as production forests and pastures.

» Formulation and adoption of a National Conservation
Strategy.

+ Collaboration with voluntary bodies.

Report of Task Force on Eliciting Public Support Wildlife
Conservation, 1983.

Some of the recommendations of the Task Force have posi-
tive implications for biodiversity conservation. Thesc are:

= Enforcement of protection rigidly in the core- buffer
zone.

» Higher per capita inputs for soil conservation,
afforestation, forestry practices compatible with needs
of wildlifeand local people.

* Motivating decision -makers towards environment
and wildlife through camps, workshopsetc.

« Efficient mechanism to monitor the implementation
ofabove.

National Forest Policy 1988

The attempt to discuss the relationship between multiple
forest use patterns and conservation of forests was reflected
in the National Forest Policy of 1988. This policy statement
stated that some of its main aims were to:

1. Maintain environmental stability through preserva-
tion, and where necessary, the restoration of the
ecological balance that has been disturbed by the
serious depletion of the forest cover.

2. Conserve the natural heritage of the country by
preserving the remaining natural forests with a vast
variety of flora and fauna.

At the same time it also suggested afforestation of areas
which did not have any natural forest cover with the aim of
substantially increasing the forest/tree cover in order fo
check soil erosion and denudation in catchment areas,
Defining the principal purpose of the policy, the Secretary
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to MOEF wrote that,

The principal aim of forest policy must be to ensure
environmental stability and maintenance of the
ecological balance including atmospheric equilibrium
which are vital for sustenance of all life forms, human,
animal and plant. The denvation of the direct economic
benefit mustbe subordinated to this principal aim.

The main operational aspect towards achieving this aim
was defined as the strengthening and extension of the
network of protected areas for protecting the biological
diversity of the country. The strategy for achieving this
wonld be to achieve the national goal of having a minimum
of one third of the total land area of the country under forest
or tree cover. In the hills and mountainous regions the aim
should be to get two thirds of the area under such cover in
order to prevent land degradation and soil erosion.

Briefly the main provisions of the 1988 policy that can
promote iz situ conservation are to:

» preserve remaining natural forests in their pristine
state.

» provide forextension of network of Protected Areas.

» check soil erosion and denudation in catchiment areas.

- checkextension of sand dunes.

+ promote afforestation and social forestry programmes
to decrease pressures on natural forests.

* advocate substitution of wood..

National Conservation Strategy, 1992

The policy of 1988 was supported by the National Con-
servation Strategy of 1992. This strategy mentioned the
conservation of biodiversity in an explicit way for the first
time. Its main proposals were the following:

+ Intensification of the process of surveying biological
YESOUICES,

+ Extension ofthe network of protected areas.

* Conservation of micro-flora and fauna was focused
uponby this strategy.

» Documentation of local knowledge about biodiversity.

» Rehabilitation of people from PAs.

+ Restriction on mono plantations and plantation of
exotic species.

« ElAforindustries seeking to divert forest land.

+ Diversion of biotic pressures from natural forests by
creating substitutes for wood products,

» Encourages use of alternative energy sources to reduce
pressures from forests,

Scusass

The table in next page shows the schemes that exist for in
Sify conservation.
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Activity State Number of Allocations adequatelegal backing.
Schemes (Rs. Lakhs)
Ex situ Conservation of Flora and Fauna
Formation of J&X 3 280.00
National Parks SIK 5 500.00 Laws RELATING TO FaUNA
and D&N 1 30.00
Sanctuaries.* HP 6 625.00 Chapter IVA of the Wildlife (Protection) Act of 1972
N 6 600.00 provides some legal provision for the ex situ conservation
KER 7 5765.00 of forest fauna by authorising the formation of the Central
gtnj_ll\l ; légggg Zoo Authority. The main objective of the authority was to
GOA 2 4_'00 recognize or d_ercco gnize zoos and lay down gunidelines for
ASS 7 1337.00 captive breeding. For the regulation of breeding the Act
RAJ 3 1333.60 also gives the Authority the power to make rules on the
MIZ 2 290.00 following:
gﬁIR 114 Ziggg * health of animals
MP 1 3150.00 » hygieneand feeding
WB 8 1446.00 = veterinary care.
Ié?éR 120 lzgg:gg The rules on these subjects have been formulated by the
Authorityin 1995.
Formation of J&K 1 15.00
Biosphere SIK 1 17.00 |  Pourcies
Reserves TN 1 100.00
KER 1 200.00 The Wildlife Action Plan of 1983 supports the ex situ
WB 1 165.00 conservation of faunaby proposing the:
KAR 1 300.00
UP 1 315.00 * rehabilitation of endangered and threatened species.
= captive breeding of animals and reintroduction of
Regeneration of | J&K - - threatened species.
Natural Forests | SIK 3 106.00
HP** 1 875.00 ScrevEs
PUN 2 1450.00
BIH 1 200.00 Schemes facilitating the ex sifu conservation of fauna in
ﬁi? ? 2?;223 forests are given below:
A&N 2 467.00 Activity State Numberof | Allocations
MP 1 1176.00 Schemes (Rs. Lakhs)
WB | 365.00 Captive J&K 2 125.00
KAR 1 315.00 Breeding HP 1 175.00
UP 1 100.00 ASS 2 140.00
Conservation and | TRI 1 4,39 HW%R i 2(4)88
Regeneration of ’
Medicinal Plants Creationof | D&N 3 112.00
*  Mostofthese schemesare funded by the Central Government, Zoological HP 1 50.00
** This is a protective afforestation scheme for the regeneration of Parks ™ 1 148.97
natural forests, MEG 1 5.00
ASS 4 310.00
Most of the states have schemes for the development of RAJ 1 250.00
existing national parks and sanctuarie but very few MiZ i -
schemes for the in situ preservation and regeneration of HAR 3 145
natural forests in general. A majority of these schemes are . ORI 1 50.00
funded by the Central Government. Yet, the recent policics wB 1 26.00
that make the intent of the in sity conservation of forest KAR 2 85.00
resources quite clearcut and explicit still do not have UP 1 408.00




INsTiTUTIONS

» Bureau of Animal Genetic Resources.
» Bureaun of Fish Genetic Resources.
+ Zoological Survey of India.

Ex situ Conservation of Flora

There are practically no laws concerning the ex sifu
conservation of wild flora in forests. Like the Central Zoo
Authority and recognition of zoos, there are no laws that
govern the setting up of botanical gardens, gene banks,
herbaria, and such like institutions. Comprehensive laws
are needed in this direction so as to safegoard the genetic
diversity in particularand to prevertbiopiracy.

ScHEMES
Activity State Number of Allocations
Schemes (Rs. Lakhs)

Biological TRI 1 26.42
Parks and KER 1 500.00
Botanical BIH 2 1195.00
Gardens ASS 1 60.00
Gene Banks KER I 100.00
TN 1 100.00

Nurseries J&K 1 100.00
TRI 1 8.69

AP 1 200.00

KER I 100.00

PUN 1 100.00

MEG 1 2000.00

GOA 1 100.00

ASS 2 110.00

RAJ 1 100.00

Mz 2 405.00

HAR I 100.00

KAR 1 315.00

Seed J&K 2 200.00
Development SIK 1 100.00
AP 2 350.00

TN 2 200.00

| PUN 1 100.00

MIZ 1 100.00

KAR 2 260.00

Note: Some of these schemes like the decentralised nursery and
seced development schemes are started by the Wasteland
Decvelopment Board and National Afforestation and Eco-
development Board.
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INsTITUTIONS

There are some institutions that can encourage the ex sifu
conservation of forestflora. These are:

1. National Bureau of Plant Genetic Resources.

2. Institute of Forest Genetics, Coimbatore.
3. Botanical Survey of India.

Introduction, Augmentation and Rehabilitation of
Forest Flora and Fauna

Introduction, angmentation and rehabilitation of wild flora
and fauna are attempted so as to prevent inbreeding, to
prevent extinction of species, and to restore disturbed
habitats. The results of these trials are however uncertain
and many times result in unintended consequeces. The
laws should cover such areas of crucial concern by laying
down general guidelines and the circumstances under
which such options have to be seriously considered. But
more than the law, it is specific programmes and schemes
that can contribute substancially in this direction. There are
few schemes that facilitate the introduction and re-
introduction ofendangered species:

Activity State Number | Allocations |
of (Rs. Lakhs)
Schemes
Rehabilifation of J&XK 1 2535.00
Degraded Forests SIK 1 197.00
KAR 1 3560.00
Rehabilitation of Fauna
Introduction of Exotic
Floral Species
Reintroduction of Fauna| ASS 1

Note: Most of these schemes are partly funded by the centre.

Movement of Species

There are no laws and policies that govern the migration of
species. Neither are there any schemes that are relevant for
this purpose. At best we can point towards the agreement on
Protection of Migratory Species from destruction in an
international convention of 1979. The Convention
provides a framework to protect migratory species during
their trans boundary migrations and to conserve their
habitats.

Conclusions on the Conservation Aspect

The conclusions may be summarised in a tabular form,
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Legal Support for Bio-diversity Conservation

enacted. Forest laws need to
include this aspect.

Legal Support Policies Laws Schemes
Activity
Identification Specific policies do not exist. Some exist but others need be

Limited in scope and expanse.

Insitu Conservation

Support exists for both flora
and fanpa.

Forest laws need to focus on
this. The forest laws make no
explicit mention of this.
Wildlife laws make provisions
for the existence of national
parks and sancturies.

Not sufficient for the
regeneration of natural forests.

Exsitu Conservation

Specific policies do not exist.

Needs to be elaborated and
expanded in focus. Legal
support is insufficient for both
though it is relatively better
for fauna.

Need more schemes after
policy is clarified and
formulated.

Introduction, Specific policies do not exist. Needs legal coverage. Need more schemes after
rchabilifation and policy is clarified and
augmentation formulated.

Movement Specific policies do not exist. Needs legal coverage. Need more schemes after

policy is clanfied and
formulated.

On the basis of the exposition above it is possible to arrive at
the conclusion that urgent attention should be paid to
revising the existing forest and wildlife laws and policies in
order reflect current concerns in biodiversity conservation
of floraand fauna

Access and Control over Forested Areas

Conilicts over control and access to forested areas have
plagued conservation efforts ever since the colonial times.
Ever since the British State acquired monopolistic
ownership over forested tracts, local people have
encroached upon forest boundaries in order to meet their
daily needs. In local perception, the officials perceive these
needs wrongly and therefore the conservation targets set by
them are unrealistic. Along with commercial exploitation
of forests, the increasing biotic pressures have negated the
success of conservation efforts. For this reason the issue of
access and control over forests must be considered as an
important one from the point of view of biodiversity
conservation.

Experience has shown that conservation of the
biodiversity in forested areas cannot be successful till local

needs are satisfied. This can be done through the
development of degraded surrounds of natural forests in a
way that the local demand for fuel wood, fodder and NTFP
is satisfied. In order to be sustainable, conservation efforts
and livelihood security concerns should gohand in hand.

Laws

The centralised control and curtailment of access of local
people to the bio-resources in Indias” forests is a legacy of
the colonial times. The main forest law governing the
rights and restrictions of people in the forests is the Indian
Forest Act, 1927 formulated by the British. Apart from this
the Wildlife (Protection) At of 1972 also focuses on the
rights and restrictions of local people in national parks and
sancturies. Most laws have advocated a hands-off policy
and thusalienated a large section of local people.

Indian Forest Act, 1927

The most striking feature of the 1aw of 1927 is that it does
not classify forests according to their biological value, The
Act classifies forests into three: reserved, protected and



village forests. An analysis of the rights and restricions
provisions shows that:

» The.state enjoys absolute ownership and control over
bio-resources in the forests.

» The forest settlement officer enjoys arbitrary power to
settle the rights in reserved, protected or village
forests.

= The rights of local people get severely restricted and
their control over thebio-resourcesof  their  area
become minimal.

Wildlife (Protection) Act, 1972

Under this Act all rights of local people are extinguished in
national parks and sanctuaries. The main feature of these
provisions is the way in which the law gives absolute power
to the collector or the chief wildlife warden and the lack of
elaboration of the procedure of the acquisition and
determination of rights, Also noticable is the lack of any
provision for compensation in case of damage to life and
property of local people by wild animals.

Policies

Recent forest policies propose a greater involvement of the
local people in forest management. These policies are:

National Forest Policy, 1988

The National Forest Policy of 1988 asserts that a “massive
peoples’ movement with the involvement of women, for
acheiving the objectives pf the policy and to minimise the
existing pressures on forests” is one of its main objectives.
To this end it lays down the following principles regarding
the rights and concessions of the local people in forests:

1. Rights such as grazing should be always related to the
capacity of the forests.

2. That those who enjoy customary rights in forests
should be involved in its protection.

3. Rights and concessions of poor tribals and backward
classes and castes should be fully protecied.

At the same time this policy also makes a statement with
regard to the type of restrictions that may be imposed on
local people namely,

1. Grazingshouldbe controlled.
2. Encroachmentand reclamation should be prevented.
3. Firesshouldbe prevented.
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Guidelines for Participatory Forest Management

To facilitate the commitment made by the policy of 1988
towards providing greater control of the local people
towards their own bio resources, the Government of India
Notification of 1990 facilitates the setting up of Joint Forest
Management Programmes. Under this scheme, the rights
and concessions of only those who qualify as beneficiaries
is recognised. Similarly access to forest lands is also
confined to beneficiaries.

Schemes

The schemes that facilitate the control and access of people
toforested areas are given below:

Activity State Number of | Allocation (in
Schemes Lakhs of Rs)
PIOECGUOI:]. _ &K 1 50.00
against biotic 1 34.00
; TRI
interference 1 50.00
AP
1 100.00
™
1 50.00
PUN
3 300.00
ASS 1 100.00
MIZ 1 200,00
KAR '
Institutions

In the main the authorities of PAs and the forest department
enforce restricitions and recognise rights. Under the JFM
the forest protection committees are also given some of
these powers.

Commercial Threats to Blodiversity in Forests

Promoting sustainable use of forest resources by com-
mercial interests poses a big challange to those who attempt
to conserve the floral and faunal diversity of forests. It has
been seen that the plantation of fast growing and
commercially viable species has led to the destruction of
diversity of natural forests. The faunal diversity has also
been threatened by the illegal poaching and trade in
wildlife products. Similarly tourism which is not
environmentally friendly can also lead to the destruction of
biodiversity in forests. Of late, there are laws that speci-
fically deal with the control of industrial and commercial
activities in forests. At the same time there are also schemes
and programmes that promote the commercial exploitation
of forests. In this section we consider both these aspects.
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Laws

The main acts that control industrial and commercial
activities in forests are Forest (Conservation) Act, 1980 and
Wildlife (Protection) Act, 1972.

Forest (Conservation) Act, 1980

This act does not make any explicit mention of biodiversity.
Yet it prohibits diversion of forest lands for non-forest uses
without the prior approval of the central government.
Under this Act project proposals need to seek clearance
from the environmental angle as per the procedure laid
down by the MOEF. The Act provides for:

» Stringent conditions for diversion of forested lands
and environment impact assessment proposals so as to
safeguard tree cover.

» Compensatory afforestation in case of diversion.

*» No diversion of land for rehabilitation unless it
involves SCand STinPAs.

In order to enforce these provisions it provides for an
advisory board of the central government to clear proposals
comprising of the Inspector General of Forests, Assistant
and Deputy Inspector Generals of Forests and three
eminent environmentalists.

Wildlife (Protection) Act, 1972

Chapter V and VA of this Act controls the trade or
commerce in wild animals, animal articles and trophies in
the following way:

= It declares that all hunted wild animals (other than
vermin), ivory imported into India, animal article,
trophy or meat derived from wild animal and the
vessel, weapon, trap or tool used in such hunting shall
be the property of the Central Government.

» It prohibits the ownership of all animal articles and
trophies withouta licence,

= Occupations like, taxidermy, trade in animal articles,
dealings in trophy, meat can only be carried out with a
licence.

Similar protection is also afforded to wild plants by the
1991 Amendment to the act.

Indian Forest Act, 1927

Apart from these two acts that concentrate on some aspects
of commercial activitics, thc 1927 Act regulales some
activiites like felling and transit of timber and other forest
produce. But this Act does not make any explicit mention of

industrial activity in forests. Nor dogs it have any
provisions that control the use of forests for industrial and
commercial purposes.

Policies
National Forest Policy, 1988

Section 4.4 of the policy makes an explicit mention of the
diversion of forest lands for non-forest purposes and
supports the Forest (Conservation), Act.of 1980 by
asserting that all projects should go through an evaluation
in terms of environmental costs and benefits. As far as
mining and quarrying is concerned, policy makers hold
that beneficiaries should be prepared to revegetate the land
inaccordance with forestry practices within the area.

National Conservation Strategy and Policy Statement, 1992

This policy statement is more specific than the policy of
1988 in spelling out control of commercial and industrial
activities in forests. The main provisions in its guidelines
are;

¢ Environmental [mapact Assessment prior to selection
of sites.

+ Incentives for development of environmentally
friendly technologies.

+ Saleofraw materialsto industries at market prices.

= Forest based industries to be allowed access to forests
only after potential of the forests to produce such raw
materialsis established.

* Adequate ecological restoration where mining leases
are granted.

= Compensatory afforestationto be done by industries.

= Ensuring environmentally safe disposal of by-
products.

Wildlife Action Plan, 1983

The control of illegal poaching is seen as a necessity in this
policy.

Report of Task Force on Eliciting Public Support Wildlife
Conservation, 1983

Mentions both control of illegal poaching as well as eco-
tourism in its report. 7

Schemes

The schemes dealing with threat from commercial and
industrial activities can be divided into two: those that



protect the forests from commercial and industrial
pressures and those that promote commercial and
industrial activity.

Schemes Controlling Commercial and Industrial

Pressuresin Forests
Activity State Number of Allocation (in
Schemes Lakhs of Rs)
Prevention of J&K 1 125.00
Poaching HP 1 50.00
KER 1 50.00
PUN 1 10.00
BIH 1 150.00
ASS 2 40.00
HAR 3 20.36
ORI 1 73.00
WB 1 40.00
|
|
Eco-Tounism KER 1 100.00
UP | 10.00
Environmental| MEG 1 450.00
Assessments

SchemesPromoting Commercial and Industrial

Activitiesin Forests
Activity State | Number of | Allocation (in
Schemes | Lakhs of Rs)
Plantations for TRI 1 8.29
Indusual and HAR 1 320.00
Commercial Uses | ORI 1 1040.00
UP 1 3524.00
Development of D&N 1 100.00
Tourist Resorts
Development of HP | 50.00
Trekking Routes | pyunN 1 50.00
and Safaris
Quick Growing HP 1 500.00
Species of Eco- KER 1 550.00
nomiic Jmportance | AR 1 225.00
ORI 1 613,00
Commercial RAJ 1 740.00
Plantations

The tables above show that the central and state

governments are following a contradicotry policy towards
commercial and industrial activities in forested areas. On
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the one hand, recent laws and policies show a concerted
effort to control these pressures on forests. However, at the
same time, we also see that there are sufficient number of
programmes in the eightl plan that promote industrial and
commercial threats to forests.

Transparency in Administration

A majority of the laws, policies, and schemes till the recent
past have not been able to ensure tramsparancy in
administration. With a heavy top down approach, they have
tried to address problems from a narrow view. The existing
legislation, policy statements and institutional structures
need 10 be reviewed to make, both, the administration and
information more accessible to people living in and aronnd
forested areas. The proposed Right to Information Bill will
goalongway in facilitating transparency.

Strategies for Conservation of Bio-resources
Alternative Livelihood Options

In order to reduce the pressure on protected areas and
natural forests, the development of the surrounds is
essential. The increase in tree cover and fulfilment of the
fuel, fodder and NTFP demands outside forests with high
biological value is one of the primary strategies to meet the
aim of biodiversity conservation. This has been recognised
by the policy makers of the country in the last decade and a
halfand isreflected in recent forest and wildlife policies.

Laws

There are no laws to ensure that ensure the local people get
alternative livelihoods and replacement of income in case
of displacement when a natural forest is declared as
reserved and as a national park or sanctuary. At best the
laws only talk of settlement of rights. One might argue that
a law is not supposed to address these issues. But then it
must be made mandatory that schemes are in place that
address the question of alternative livelihood and rehabi-
litation of oustees before the actual displacement of people.

Policies

Some of the recent policies provide for income generation
activities for the rural poor living in and around forested
areas. This is true of both the policies for wildlife as well as
other forest conservation. The measures proposed by these
policies are:

1. Eco-development. Eco-development is proposed by
the Report of the Task Force for Eliciting Public
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Support for Wildlife Conservation, 1983. It aims at
developing the surrounds of the Protected Areas. It
aims at formulating eco-development committees of
local people who can participate in developing
strategies for their own local areas. The aim is to
formulate strategies that will lead to the betterment of
the socio-economic position of the local people as well
as reduce the pressure on the PAs.

2. Development of Minor Forest Produce: Both, the
National Forest Policy, 1988 and the National Con-~
servation Strategy, 1992 recognise that minor forest
produce is essential for the survival of tribal
communities, These policies propose the promotion of
the optimum utilisation and regeneration of minor
forest produce. They also propose family oriented
schemes for the improvement of the status of tribal
beneficiaries. This can also be done by integrated area
development planning to meet the needs of tribal
economies.

3. Development of Forest Based Industries: National
Forest Policy, 1988 and the National Conservation
Strategy, 1992 propose the development of these
industries. Such industries should provide
employment to local people and small and marginal
farmers who should grow the trees required for these
industries on their lands, Natural forests should not be
available for this purpose.

4. Development Alternative Sources of Energy:. The
policy of 1988 and 1992 recommends the develop-
ment of substitutes to wood fuel to meet the needs of
energy in local areas in and around forested tracts.

5. Projects for Rehabilitation of Oustees: The con-
servation strategy of 1992 proposes the formulation of
the National Rehabilitation Policy in order to meet the
local need of the people as well as take measures to
ensure that they are better off than before they were
shified out of their abodes.

Schentes

There are many schemes that can support projecls that
provide alternative livelihoods to local people living in and
around protected areas and forests with high biological
value.

Institutions

The institutions that promote alternative livelthoods are;

*  Natipnal Afforestation and Eco-development Board.
*  National Wasteland Development Board.

Decentralised Institutions

In the section on Access and Control we have seen that the
forest management often attempts to impose restrictions on
the forest use of local people with out their consent
Scholars and activists have often argued that greater access
to forest resources for the local people would mean a greater
stake of local groups in forest protection. For this reason,
JFM can be seen as way of loosening control over forest
resources and an effort 1o provide legitimacy to decen-
uralised forest institutions. The sharing of decision making
powers with the Village Protection Committees is reflective
of the fact that atleast some officials in the forest depart-
ment are recognising the need for decentralised
institutions.

Laws

There are practically no laws that make it obligatory for the
government 10 facilitate the development of decentralised
institutions for the management of forests. Infact existing
local institutions like the Village and Forest Protection
Committees are not recognized by any law. In fact our
analysis of the Wildlife (Protection) Act, 1972 and the
Indian Forest Act, 1927 show that the these laws impede the
pracess of decentralisation by concentrating powers in the
hands of a few officials. With the passing of the Panchayati
Raj Act, the process of decentralisation should be carried to
its logical extent.

Policies

There are some policy
decentralised institutions.

National Forest Policy, 1988: This statement makes a
commitment towards the greater involvement of tribals in
conservation efforts but does not specify the the nature of
decentralised institutions and their powers.

Guidelines for Participatory Forest Management,
1990: These guidelines form the basis of joint forest
management. It is also the only policy document which
specifies the nature of some of these protection commitiees
and their benefit-sharing arrangements, Further, it also
elaborates upon the role of NGOs in decentralised forest
management. These guidelines are different for different
states. (See Annexure for details)

National Conservation Strategy, 1992. This policy
proposes that NGOs and tribals should play a greater role in
forest management,

statements that support
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Micro Strategies and Forest Management 1. Strategies dealing with degraded forest tracts.

. . 2, Strategies dealing with protected areas for wildlife.
Micro-strategies for biodiversity conservation in forested

tracts developed by the BCPP can be divided into two It would be worthwhile to examine to what extent the laws
categories: as presently applicable will help or hinder the imple-
mentation of these strategies,

Strategies Dealing with Forested Tracts thatare Degraded

Support in Law and ACTS POLICY
Policies ' :
Types of 1927 1980 PANCHAYATI RATACT | 1988 1992
Strategies
Legal Protection For VPC _
Restoration of hill tops, ponds and | Act doesn’t
meadows in RF by the people. allow.
Curtailment of Comrmercial Adequate
Activity and Tourism. Provision.
Stopping Encroachments. Adequate
Prowision.
More Rights For Loeal People. Settlement of Both Talk of Fulfilment of
Rights at Needs.
Discretion of
Forest Officer
Specification of Role of NGOs. Specified in this policy.
| Linking Conservation with Both Policies Specify Mention
Alternative Livelihoad Strategies. This in terras of Family
| Industries NTFP, etc.
Panchayats as Key Players in Needs Amendment to
recording biodiversity. include this.
Panchayats® Maintaining Needs Amendment to
Biodiversity Register include this.
Education and Awareness ’ Figures Prominently in
this policy.
Access to Information to Lacal
People.
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Strategies Dealingwith Protected Areas for Wildlife

’ Support from Policies ACT POLICY REMARKS
and Law
| .
Type of Strategy 1972 1983 Action Plan
Closing some areas to human Chapter IV
interference.
Need to compensate for and resolve An important area that has
human wildlife conflict. This is not received adequate
identified as a major problem. attention in law and policy.
Empowerment of the VSS or VPC No Provision Not Mentioned

with respect to the curtailment of
poacher and management of PAs.

Development of the Surrounds
through development of buffer
zone.

Figures prominently in
report of task force.

Role of Panchayats in Management

of PAs.

Ownership of homesteads and

agricultural strips in PAs.

Role of NGOs in buffer zone Figures in terms of
management. education and awareness.

Awareness and Education

Figures prominently in
Policy.

The analysis above shows that there is very little legal
support for the micro-strategies developed in BCPP. In
some cases like the human -wildlife conflict the policy is
also inadequate.

Biodiversity Conservation in Rangelands

Rangelands are defined as extensive unfenced areas with
natural vegetation which are used by animals (wild and
domesticated) for grazing. These lands are typically large
fields around settlements bearing predominantly grasses
which are habitually grazed by herbivorous animals
moving from one place to the next, They are either hay plots
or free prazing plots. Besides grass, grazing lands of India
bear shrubs and (rees which grow either in in isolation or
scattered in large and small patches with variable density.
Rangelands are under the control of the siate forest
department or the gram panchayat. Here the catile from

nearby settlements can graze during the dry seasons when
grasses arenot available elsewhere,

The most striking feature about the management of
rangelands is that there are no explicit laws, policies and
schemes that directly deal with the conservation of bio-
resources in these unique ecosystems. At best the
rangelands falling within the boundaries of reserved forests
and protected areas are covered by the Indian Forest Act,
1927 and the Wildlife (Protection) Act, 1972,

Management and Conservation Related Provisions

Conservation

There are no specific laws for the conservation of
rangelands. Rangelands falling under forests and protected
areas are covered under the Indian Forest Act, 1927 and
Wildlife (Protection) Act, 1972.
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Activity State Number of | Allocation (in
Schemes Lakhs of Rs)
Ecodevelopment | KER 1 100.00
and buffer zone | MEG 1 150.00
developmentin | HAR 2 8.65
nationtal parks KAR 1 125.00
and sanctuaries.
|Integrated J&K 6 600.00
| Wasteland ™ 1 100.00
Development MEG 1 100.00
GOA 1 100.00
ASS 2 970.00
RAJ 3 617.66
Development of | J&K 7 700.00
Minor Forest SIK 1 183.50
Produce TRI 1 400.00
D&N 1 25.00
HpP 1 100.00
TN 1 202.91
PUN 1 262.00
MEG 1 100.00
BIH 1 250.00
GOA 1 100.00
ASS 1 50.00
MIZ 2 120.00
HAR 1 250.00
KAR 1 250.00
Farm Forestry J&K 1 120.00
and Social TRI 1 502.00
Forestry D&N 2 700.00
HP 1 1095.00
™ 1 3779.20
PUN 1 108.29
MEG 1 3600.00
BIH 1 133.19
GOA 1 103.50

Cond. . .

Activity State | Number of | Allocation (in
Schemes Lakhs of Rs)

ASS 3 10108.00
RAJ 2 27185.00
MIZ 1 305.00
ORI 1 4555.00

Beneficiary ORI 1 2845.00

Oriented KAR 1 120.00

Scheme for

rehabilitated

Tribals

Fuel and Fodder| J&K 2 800.00

Projects SIK 2 524.00
HP 1 500.00
KER 1 50.00
PUN 1 1072.30
BIH 1 2500.00
ASS 1 1500.00
RAJ 2 4500.00
MIZ 1 50.00
HAR 1 2520.00

| ORI 1 1224.00

' WB 1 1420.00
MP 1 2596.00
KAR 3 350.27
UP 1 1275.00

Agroforestry SIK 1 100.00
HAR 1 3000.00

| Environmental MEG 1 600.00

Assessment

Project
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Access and Control of Rangelands

There are no specific laws for the conservation of
rangelands. Rangelands falling under forests and protected
areas are covered under the Indian Forest Act, 1927 and
Wildlife (Protection) Act, 1972. Restrictions on grazing in
rangelands are also laid down by the Grazing Policy of the
Government of India, 1995. Sponsored by the National
Afforestation and Ecodevelopment Board, this policy
highlights the need to specify the number of livestock that
would beallowed to graze on wastelands.

Commercial use and threats lo the diversity in
rangelagnds

There areno laws, policies or schemes covering this aspect,

Transparency of administration

There are no laws policies or schemes covering this aspect.

Strategies for Conservation of Rangelands

Alternative livelihood to reduce biotic pressures on
rangelands

There are a few schemes that can facilitate the removal of
grazing pressures from wastelands. But then these schemes
are neither prevalent nor sanctioned in all the states. Some
states, like UP and Jammu and Kashmir have sanctioned
state schemes for pasture development and identification.
In majority of the other states, fuel and fodder development
projects are set up by the state and central governments (the
details of which are given in the alternatuve livelihood
section on forestry).

Decentralisation of Institutions

The integrated grazing policy published by National
Afforestation and Eco-development Board. in 1995
recommends that the management of grazing lands should
be done by village level institutions like the gram sabha,

Micro-strategies formulated under BCPP

Under the BCPP, micro-strategies for the preservation of
grasslands have identified some ways by which grazing
pressures can be reduced on grasslands. These measures
will also ensure the better managerment of rangelands by
promoting abetter relationship between the authorities and
local people, Thescmeasurcs are,
¢ Annual cutting of grass to increase habitat suitability
forendangered species. This grass can be given to the

surrounding villages to use for thatching, fodder or
otherpurposes.

» The harvesting of fodder from from forests and
rangelands by the forest department to distribute it to
the local people in order to prevent undue human
interference.

The conservation related measures suggested are:

= Breedingsitesfor someendangered species.
» The prioritization of some endangered species and
sites for conservation,

Policies and laws should be formulated to operationalise
these measures. The schedules of the Wildlife (Protection)
Act should be amended to include endangered species
priotitised in BCPP. Similarly legislation should be enacted
toincludeecologically fragile sites inthe law.

Biodiversity Conservation in Hills and Mountainsg

Mountain and hill areas are distinctive and fragile
ecosystems that need special conservation efforts for
maintainence of biodiversity. They face unique problems
like erosion, landslides, silting of rivers and loss of soil
fertility. They also face threats from extensive quarrying
and mining, expansion of network of roads, tourism,
expansion of the human population, mono-culture
plantations and the expansion of agricultural and animal
husbandary practices. Being ecologically fragile zones they
need special attention.

Management and Conservation Related Provisions

Conservation

There are no specific laws for the conservation of these
ecosystems, Mountain and hill areas declared as forests and
protected areas are covered under the Indian Forest Act,
1927 and Wildlife (Protection) Act, 1972. Apart from
banning green felling in some part of the Himalayas, there
has been little focus on the conservation of these fragile
ecosystems, The setting up of the G.B. Pant Institute of
Himalyan Ecology near Almora in the U.P hills and the
sponsoring of a large number of research studies on the
ecology of the Western Ghats, though welcome steps, have
limited use as the findings of these studies are hardly acted
upon.

The G.B. Pant Institute runs a programmes on
Integrated Action Oriented Research Demonsiration and
Projects for Himalayan Regions. It is the focal institution
for sndying development strategies and technologies for
the sustainable development of the Himalayan and Hill
ecosystems. In recent times the Planning Commision has



sought to focus on the Western Ghats and Eastern
Himalayas. The focus on the Eastern Himalayas is also
done through grants to the North Eastern Councils which
are supposed to run programmes on ecological concerns in
the regions, But ecological concerns are rarely evident in
the resultant schemes, programmes amd activities.

Fortunately there are a significant number of protected
areas in the hills and mountains. These are located in
Himachal Pradesh, the North East, Jammu and Kashmir
and the U.P Himalayas. There is also the Nanda Devi
Biosphere Reserve in the Western Himalayas and the
Nilgiri Biosphere Reserve in the Western Ghats. The
himalayan and the hill ecosystems receive some amount of
protection due to the existence of these national parks and
sanctuaries.

Recently the Planning Commision has brought out a
report on the National Policy for an Integrated
Development in the Mountain areas. On the conservation
front, it proposes that the vast genetic diversity that existsin
the Himalayan region, both the flora and fauna, needs to be
preserved for posterity. /n situ conservation of the genetic
diversity and resources in many situations may be
inescapable. However, declaration of any area as biosphere
reserve and closing down the area from human interference
can have substantial impacts on those living within or in

adjoining areas. The Group recommends a time bound .

programme for inventorisation of genetic resources in the
Himalayan region under the aegis of the Botanical Survey
of India and Zoological Survey of India for ex situ
conservation. In this, universities and other academic
institutions or agencies, mustalso be associated to complete
this process in a well-defined time framework, A
gystematic attempt at the conservation of germ plasm and
genetic resources must be attempted for which a detailed
master plan must be evolved.,

In the case of institutions, this policy statement recom-
mends the setting up of 2 National Himalayan Develop-
ment Authority for initiating and monitoring sustainable
development in the Himalyan and Hill Area ecosystems.
They also recommend a specjal fund called the National
Himalyan Environmental and Development Fund for this
purpose. In addition to these it envisages an enhanced role
forthe MOEF.

The Planning Commission is also running two
programmes for the development of hill areas and the
western ghats. The working group of the ninth plan for
these two arcas states that the biodiversity of these areas is
located in two distinct eco-types: 1) natural ecosystems and
2) agro ecosystem types. It highlights the need for a policy
framework for in situ conservation of these eco-types
through their sustainable management. It recommends that
the policy of reservation under the Forest Act be reviewed
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and revised accordingly. Instead there should be an
claboration and refinement of the JFM programme for the
sustainable redevelopment of the hill areas and western
ghats.

Commercial use and threats to the diversity in mountain
ecosystems

The National Policy for Integrated Development in the
Himalayas recommends that the Ministry of Environment
and Forests must frame detailed guidelines on various
considerations which needs to be kepl in view while
providing environmental clearances for development
projects under the Environment (Protection) and Forest
(Protection) Acts, be that by the central or siate
Governments. It is necessary to make these guidelines
transparent and enforced in a fair manner free from
arbitrariness.

The Policy also states that one of the major activities in
the Himalayas is tourism both in the form of pilgrim
tourism and for pleasure and advénture. While
infrastructural facilities would need to be created to enable
tourism to develop fully in the Himalayan region and
become a major economniic activity, it is necessary that the
impact of the creation of luxury hotels, eating places at the
cost of local ecology must be studied in depth. The
promotion of tourism may however go against the interests
of biodiversity conservation.

Strategies for Conservation of Mountains

Alternative livelihood (o reduce biotic pressures on
mountains

There are no noticable laws, policy and schemes that deal
with this aspect of the management of mountain
ecosystems,

Decentralisation of Institutions

There are no laws and schemes specifying this. There are
hill area development councils in West Bengal and Assam
which are always demanding more powers. Apart from
this, the National Policy for Integrated Development in the
Himalayas recommends that there should be coordination
between scientific institutions, NGOs, government and the
Himalayan Development Authority. It also envisages a
larger role of the NGOs as facilitators of local participation
for the saving the biodiversity in the mountain ecosystems.

The working group on hill area and western ghats
development programme recommends that local
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participation be increased in the JFM in order to bring
about in situ conservation of biodiversity in these areas and
sustainable development of the region for ensuring its
ecological stability.

Micro-strategies formulated under BCPP

The BCPP did three studies under the sites and species sub-
group on mountain areas. The main recommendations of
these studies included the following recommendations:

« The formation of a uniform policy of the conservation
of all hill and mountain regions, for areas outside
protected areas also.

» The development of a collaborative common inter-
governmental strategy for the conservation of the
Himalalyas.

= The control of commercial and developmental
activities in hilland mountain regions.

» The eco-restoration of fragile habitats as specified in
thesereports,

+ The creation of ecological landscapes for the
preservation of specific sites.

= Themanagementof biotic pressures.

+ Thecontrol of poaching and unrestricted tourism.

Some of these recommnedations are taken care of in PAs
and Reserved Forests located on mountain and hill regions,
But there is an urgent need to have policies, schemes and
laws covering these aspects. The National Policy on
Integrated Development of the Himalayas covers some of
these points like the control of tourism, and coordination
between different governmental and non-governmental
agencies.

Biodiversity Conservation in Wetlands, Mangroves,
Coastal Areas

Wetlands

Wetlands may be defined as submerged or water saturated
lands, both natural and artificial, permanent or temporary,
with water, i.e., static or flowing, fresh, brackish, or saltish,
including areas of marine water, the depth of which at low
tide does not exceed six metres for the major portion of the
year, Wetlands can be described as the water logged wealth
of India. They have been seen as transitional ecosystems
i.e., transitions between terrestrial and aquatic bodies.
They supporta variety of valuable flora and fauna:
Wetlands in their unmodified natural form function as
bird, fish and wildlife habitat. If managed sustainably they
can meet the development needs of the modern society. To
manage wetlands, it is imperative to understand the close

relationship between these ecosystems and the catchment
area as wetlands are dependent on the catchment area forits
water requirements, both in {erras of, quality and quantity.
Any environmental stress on the caichment would have a
direct or indirect impact on the wetland and if the complete
ecological cycle is considered, the reverse impacts from the
wetland on the catchment area also become evident,

Conservation Efforts

In India there is no Central Legislation on wetlands as we
have in the case of forests. Some States where wetlands play
a crucial role in the social fabric have passed legislations
pertaining to fishing and other aspects of wetlands.
However some of the major environmental threats faced by
wetlands have not received adequate legal protection in
India. Siltation, soil erosion and soil and watershed
conservation find no mention in current laws. Any activity
that changes the hydrology disrupts the whole system.
Thus, draining, diversion of water flow, increased flow of
silt or nutrient enrichment are responsible for a shift in the
structure and function of wetlands. Threats also arise from
dredging, constuction of all kinds including dykes, dams
and seawalls for flood control, solid waste disposal,
discharge of pesticides, herbicides, and mining of wetlands
soils for peat, coal, sand, gravel, phosphate and other
materials, subsidence due to extraction of groundwater, oil,
sulphur and other materials. Infact the National
Conservation Strategy proposes laws for achieving these
objectives. Despite lack of legal protection, wetlands do
benefit from Central and State Schemes aimed at watershed
and soil conservation. The scheme on conservation and
management of wetlands was initiated in 1987 with a view
to laying down policy guidelines, taking up priority
wetlands for intensive conservation measures and to
prepare an inventory of Indian wetlands. A National
Wetland Committee had been constituted in the Seventh
Five YearPlanforconservation of wetlands.

The National Wetland Programme focuses on the pre-
paration of management action plans like protection,
siltation control, pollution control, weed control, afforesta-
tion, wildlife conscrvation and fisheries development. It
also proposes research activities like survey and mapping of
wetlands, application of GIS, and mathematical modeling
in selected wetlands, environmental education, evolving
wetland evaluation techniques to judge the health of
wetlands, and impact of developmental projects and other
human activities on wetlands.

Only when designated wetlands are given a protected
area status do they get any affordable protection, Howcver
there are many laws that indirectly lead to the conservation
of wetlands and deal with the factors that threaten the very
existence of these Iands.



Several well known wetlands are in a severely degraded
state. They imperiled because human pressure has
increased dramatically, resulting in unmitigated expansion
of habitation and cultivation. An increasing number of
poorly conceived, mostly government/international aid
agencies sponsored development schemes have ruined
wetland areas by drainage and development. There is no
legislative control on land speculators who reclaim
wetlands fro development activities.

One of the important factors threatening the conserva-
tion of wetlands is water pollution brought about by
industrial and agricnltural wastes that run off into these
habitats. To control this phenomena the Water (Prevention
and Control) of Pollution Act was enacted in 1974, The
statement of objects and reasons of the Act of 1974 stated
that in the past, rivers and streams had become polluted
because of the run off of affluents due