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EDITORIAL

Dr. Barin Kumar Pramanik, Managing Editor, LIIRD.

It is our immense pleasure that the Authority and the Seminar Organizing Commitlee of Seva Bharati
Mahavidyalaya, Kapgari, Dist. Jhargram (W.H) has tagped our Journal (IRD) in the seminar entitled “Challenges
and Opportunities of Biodiversity in South-West I]cng;.nl" sponsorcd by Wesl Bengal Biodiversity Board, They
have also given us the opportunity 1o publish their seminar papers as a Special volume/Additional volume (Dec,
2017) in our journal. | on behall of the Saciety and Journal Committee, thanks to the authonty, West Bengal
Biodiversity Board who gave permission and financial support lo do this kind of workshop. Again I, on beahalf of
the Journal Comitte thanks 10 the Organizer, specially Smt. Pampi Ghosh, Head, Department of Botany of the
College for their sincere cllort to make it complete. _ N

liversity is very relevant topic in today’s scenario, The biodiversity has been threatened
now a day due to cconomic growth and development. Human development !ms ihndmncnlal!y changed the nature
of the biotic environment in which we live. Influslriuliz;mohn am_l cconomic grn.wlh have increased |h‘|hili11‘ and
resource use, changing the distribution and concentration nl"mu'lngscul specics, a dlst'urbuncc‘tlml has I.md profound
implications for human well-being in our developing world. The extent biodiversity loss is staggering, and that

clearly indicates our crucial responsibility to work to protect the precarious condition of the millions of species

with whom we share our globe.
| hope a large number ol participants

The topic regarding bioc

from scholars, teachers and students shall take part in the seminar and there
will be a lruitful discussion on biodiversity. The socicty and cspeeially the students will be benefited out of the
discussion and paper presentation. Moreover, our journal will be enriched by publishing those valuable rescarch

papers in this volume. Once again | thank the Teacher-in-Charge of Seva Bharati Mahavidyalaya, Kapgari,

Jhargram, West Bengal.

UIRD/December-2017 (Additional/Special) g
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BIODIVERSITY: CHALLENGES AND OPPORTUNITIES IN
SOUTH WEST BENGAL

Dr. Binod Chowdhary
Teacher-in-Charge & Organizing President, WBBB Sponsored Seminar Committee
Seva Bharati Mahavidyalaya, Kapgari, Jhargram, W.B.

We are very happy to organize this first one day state level seminar, “Challenges and Opportunities of Biodiversity
in Southwest Bengal™ sponsored by The West Bengal Biodiversity Board, Department of Environment, Govt. of
West Bengal, Our College is situated in a remote area and just on the edye of sal [orest and surrounded by so many
<mall islands like tribal villages. Students are from so many communities and income group. Mainly to aware our
students about their environment and biodiversity we are arranging such type of seminar. | thank the officials of
WBBB 1o give us this opportunity for orpanising such type of seminar, Cunrtlin:lturlnf the seminar Mrs Pampi
Ghosh. Head Dept. of Botany and total organising committee. Authority, Imcrn_utmnal JnU‘”mI of ImcLl’_:ucd
Rescarch and Development (JIRD) is highly acknowledged as lhc_y IIwIp to |1_uhllal.hlp;1pers n 'lh%l L."GC listed
journals which is very popular and famous in front of readers as it is multi-linguistic, mult-idisciplinary, peer
reviewed (Dlind), indexed one circulated as hard copy to mostly all Institutes nearby including Vidyasagar
Universty Library, Midnapore.

UIRD/December-2017 [Additional/Special) 7
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MANAGEMENT OF BIODIVERSITY: A BIG CHALLENGE FORTHE
FORTHCOMING GENERATIONS

Pampl Ghsoh
Head, Depariment ol Botany
&
Organizing Sceretary, WBBE Sponsored Senminar Commitlee
Seva Bharati Mahavidyalaya, Kapgari

Biodiversity is a diversity of Biological entities in nature though it is measured in an ccosystem basis. SmuIII ta
smaller or from small to bigger level it is always run through the variations among the group iuasud_ﬂfi-'m?“”'h
indeed its nature and consequences are different, The variations and varfability ol all living organisms in an
ccosystem is known as biodiversily. Say for example diverse plants, animals and microorganisms in an ccosystem
represent its diversity. Similarly in marine or desert the biodiversity is always different from other arcas which iy
have a signiticant role 1o make the environment meaningful. So, larpely community and its development including
spread of geographical strata depend upon the mode of conservation that sustains the ultimate fate ol the
biodiversity in a space and time bound area. Not only is that it always functional in its periphery where organisms
play a vital role for its complete interactions but in contrary its predictive values are immense. The variability of
species and its determinants actively participate to Tulfil the goal of importance, in the said environment. The gene,
specics and ccosystem are therefore signifying the levels of biodiversity. Not only nature made ccosystem, other
manmade ecosystemn also persist in the same environment where we see many diverse but stressful organisms in
nature. They have their own rgidity but they stand there with a particular ecosystem based level called trophic
levels,

Man made environment dwindling day by day and significantly destroying the environment by vanous dircet and
indirecl ways. So, now a day, we need to overcome the stress and need to protect the environtment 1oo. This means
that pristine ecosystem from the degraded one is the big challenge to save us by saving species or ccosystem 1o
protect us from the coming threat in the environment. Therefore, we should take proper way 1o mike ecosystem
meaningful. The final product of the environment must meet the advanced critena that make the ceosystem clean,
green and pollution free. So, global warming and green house effect in a globe must be dropped off. Our
forthcoming generation should be very punctual, moral and sensitive to leam about the Facts and factor of the
environment. In this way they can face the burning problems in any time by any cost to protect the mother canth
and can save us peacefully, West Bengal Biodiversity Board, Govt. of West Bengal, pave us permission to
complete it in all respect, so authority of WBBB released finunce in addition to the permission 1o conduct such
diverse seminar. 1, on behall of the department thanks to the authority of the College and authority of WBBB for
their support. lope that all participants will take opportunity from this seminar in all respect to think about the
biodiversity and conservation of species over the globe,

IJIRD/December-2017 (Additional/Special) R

Scanned with CamScanner



REPORT ON ONE DAY SEMINAR ON *CHALLENGES AND OPPORTUNITIES
OF BIODIVERSITY IN SOUTH WEST BENGAL” )

Phalguni Gupin
Department ol Physies, Dinabandlin Aidrews Collepe, Gana, Kolkata-7000%4

one day senunar wis conducted by the Department of Botimy, Seva Bharate Mahavidyalaya Fapgari, largram

A
U017 an “CHALLENGES AND OPPORTUNITIES OF BIODIVERSITY IN SOUTH WEST

on December ]

RENGALT
Riological diversity’ means the varlability amang living organisms fram all sources including, inter alia,
terrestrial, marine and other nquatic ceosystems nnd the ceologicnl complexes of which they are a part. This
includes diversity within species, between species and ol ccosystems,

Ihe southern region ol West Bengal is endowed with o large number of rivers, sea, lorests, cultivable land and
villages. Hence this region s teeming with a wide variety ol wild life, marine life, domestic life, birds, msects and
plants. Duc Lo human encroachment their natural habitat is currently facing a penurbation. Consequently some of
the species of Tiving organisms have become extinel while a threat has been posed to some others. In this scminar
quses and efTects of endangerment of biodiversity and its probable methods of prevention have been discussed.

thec
cssions. After a briel inaugural session the sccond session was conducted by four

The seminar was split in four s
speakers holding respectable positions in different colleges.
r, Biwajit Maiti, Associate prolessor ol Physics, Govt General. Degree College

ation he analyzed how overpopulation and modemization is leading to a depletion of
g the ceosystem. Conversion of Torests to cultivable land, felling of trees, killing of
sstruction of mobile towers and uncontrolled use of fossil fuels, are throwing a
threat to biodiversity both biotic and a-biotic. We are in dire requircment to look for a remedy from this very
moment. Hence it is necessary to measure the depletion of natural resources both living and non living and proper
arraneements are to be made to replenish them. This will restore the ccological balance and maintain the
bindi;'crsit}' thus making the world a better place to live in for a longer period.

The next speaker was Dr. Debabrata Das, Associate professor and HOD of Botany, Govt. General. Degree College,
Lalgarh, Jhargram. In his lecture he discussed the significance of the term *Biodiversity’, and its wide spread right
from unicellular organisms to large multi cellular animals and plants. South west Bengal is rich in natural resources
like fallow land, rivers, coastal plains, estuary, wild life, forests und shrubberies. These natural resources are
degrading fast duc to consumption of resources at a rate faster than they are regenerated. Overpopulation, industrial
and technology development, deforestation, over-fishing, mining and pollution all contribute to the problem as
well. Also some undesirable species are depriving some indigenous speeies of their natural habitat. He has also
mentioned about the researches going on about the causes, effects and remedial methods of biodiversty challenges.

The West Bengal biodiversity hoard formulated the Biodiversity 1c1-2002, which some environmental protection
on a three tier level comprising Govt, administrators, forest officers and local
and dissemination of knowledge about these facts en Global basis on

The maiden speaker was D
Kharagpur -11. In his deliber
natural resources thus disturbin
wild animals for tan and food, cor

rules, whose implementation is based
people. This would lead us to extension

common platform.

The third speaker w
Nadia. He has discussed the
everyone 1o take the responsibility of maintaining this carth worthy of
requires, the co-ordination of persons from all fields of knowledge to create awarencss ahout the threats to

biodiversity and make an universal attempt to counler il, preserve a stable situation and improve our environment.

In this context he recited some portions from Bengali mythological literature to lay emphasis on intimate co-
existance of human beings with nature.

The last lecture was delivered by Dr. Barin Kumar Pramanik, Officer in Charge and Associate Professor of
Economics, Gorubathan Govt. College, Fagu, Kalimpong. He highlighted the relationship between growth of
Economics and biodiversity loss, Growth ol cconomies enhances agricultural and industrial productions resulting n
environmental degradation and deercase of biodiversity. He has also adopted econometric models to quantily the
measurement of biodiversily and predict its challenges and antidotes.

In the third session teachers and students from different subjects and professions in their brief deliberations threw
light on the history of biodiversity, its relation with human society its imminent risks and how to combat them.

as Dr. Sibsankar Pal, Associate Professor of Bengali, Govt. General Degree College, Tehatta
relevance of the seminar in a simple and attractive language. He has appealed to
" living for our future generations. This

UIRD/December-2017 (Additional/Special) 9
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The students gave their best to exhibit both

[he final session was poster presentation competition by the students. and remedies. The posters were

local and universal biodiversity, their relation with rurel and urban life. their threals
evaluated and the students were graded. . R S Ferent subjects, both science and
It was fascinating to find that in this seminar the four speakers were from four dﬂ'hrmci-mj e € S\
humanitics. The posters were presented by students of all age groups n_g_hl L-r_ﬂm ;1;:-¢uncr:m of only 4 few
standard. This points out that the responsibility of preservation ._-.[_hmh\'cr:-ﬁ}' 15:n08 ; T Fomail subjecs, all
educated persons and those who are working on environmental improvement. " pc\ip‘; biodiversity its proper
professions and from all comers of the society work in harmony to meet the chnllu:n_h:L!L_ arvels of nature and
maintenance is possible. Only then our future generation will he able to wonder at the Al

wander deep into its diverse biotic and a-biotic domain.

.

UIRD/December-2017 (Addmicnal/Spenal) 10
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THE EFFECT OF TRADITIONAL KNOWLEDGE SYSTEM AND CUSTOMARY
BELIEES ON BIODIVERSITY: THE ADIVASI EXAMPLES

Rajat Kanti Das
Former Professor of Anthropalogy, Vidyasagar Unlversity, West Bengal
&
President, The Indian Anthropological Society, Kolkata, Email: vafat p dastoyahoo.com
I
Biodiversity has a socio-cultural dinl-:u.-s'!n;{ damong, Ilul'-.lic .\'mf:icliu.w whi%'h have a 1.<:n;,r experience nI'H\."n}g m close
proxinuy with nature, Their long and intimate relation w”h. "”“”_“ ] r-:.t.pnnallf-h: tor praducing an mtur;n_;tinn
pattemn which takes the Tom of man-enviromment complex, Following ;".1 l:_::::]ngw:ll .'1pprn:u.:1| may hlu: I;_::]_plm la
understamd the Tinks between a group’s I1:1TII.I'.'I.| surrnunr.l.mgs and u!mr:lclumhus of ITII.'I]]‘li.“IH. displayed individually
or collectively. Their association with the environment for generations has made I]la'l_n an inseparable component :1:
the ecological system they are placed in. Taday, the c-.:nlug_wul sy'sllcm no lmmur. [unctions as i ‘.-\-.:Il-r-:gtljlamu_: A
‘self-persisting” system, but there is still scope for analy;mg_ the importance ni. t:n.'ulng}.f_ In human socicty and
culture. Showing his concern with ccological study and its influence, I_}a_ryli l-nn!:.:.l writing as carly as 1934,
considered the *body of known and available resources .“ml means ui';'ll'fnldlng and wilizing Illil!l.‘rlli'.l.‘i roods of al)
kinds' as exogenous to the social structure, His main point n! consideration was whether or not social systems were
autonomous and closed. Even today, exploring the relations between environment, Tesources, Icchmgucs of
resource exploitation and social organization is no less um:ﬁ:J! when seen in }}:e -:':m‘:rlcxl ol data }.'Jru'.'ldcd by
demographers, agronomists and others. ]En".’i|'-:1|1m-:'r|1:1II3.r conditioned socielies Iunclmnu}g as _ccglnglcal systems
could provide us with the opportunity to examine the fu-]I- range of Ihumnn potential \-.'n'lnn the 11m:15 of
environmental regulation. 11 it is conceded that physical conditions of enwrmln_ncnl could enter into the social and
with it, cultural development and patterns of behavior ol indipenous communilies aimu_s! as a natural process, then
the studv ol interacting relations between the social-cultural patterns and physi:_:al c0I1d||111t15 in such a context may
still be 2 meaningful exercise. Ethnographic sketches provided by anthropologists of .\;nmll.. compact :lnd_n.-laln-'cly
undifTerentiated socicties are to a large extent ecologically-oriented. The total range ol lmman_m]“.““m' hoth
internal and external to such a society, may constitute its social-cultural cn\'imnnllcnt. the study ol wln.ch may be
one approach to a holistic understanding of socio-cultural phenomenon in. its uu!uru.l setting. Clearly, an
‘indigenous perspective” is necessary for such an approach to be made effective, which lays stress on the
integration of people with their environment. An indigenous perspective can best be provided bﬂ. Ihfz sn—-::l!lcd lnl.ac
in its indigenous or (raditional form. When a sociely functions within a defined ecological setting in the form of a
fixed environment like forest over a long period of time, it tends 1o develop a cultural orientation. This is refected
in social and cullural norms related to forest. The relationship with forest in such a case is one of interdependence
rather than oppositional. The indigenous or traditional knowledge system is the outcome of such a long and
mutually intcracting relationship. Pursuing the local way of managing the natural environment like forest and
putting plant-based resources to greater use of ever expanding population in a judicious way can be the priority.
This could be achieved without mindlessly destructing the natural base, which also highlights the need 1o preserve
such a knowledge system. Conservation and sustainable system of development programmes may be worked out by
making profitable use of the local experience. This calls for adoption of an approach which would allow the local
people with a long tradition of living with nature to cultivate their own knowledge system for the conservation of
natural environmental resources. OF course, the process of internal differentiation that has entered into the tribal or
adivasi socicty has weakened its compact and coliesive character to a great extent. When the state-centrists are at
loggerheads with globalists over the control of natural resources, the community becomes the ultimate sulferer,
which had an inalicnable right over such resources. Tumning our attention to the adivasi communitics ol South-West
Bengal, it must be said in clear terms that no such community is now in a position to exercise full control over
natural resources like forest, With the loss of traditional values and increasing exposure to modern way of life, the
traditional knowledge system based on plants and their uses does not attract the attention it deserves. There is
another side ol it. Then real life situation dominated by practical considerations has got the better of symbiotic

clements of their culture and religion, which were at the centre of their traditional way ol life, A few examples of
such a community may be discussed here.

11
For the Santals, who have been engaged in wet cultivation for a long time, not
communily-centric because they now live mostl
co-shares of a common environment. It become

all ecological adjustments are
y in a plural, heterogenous situation where they are no more than
s difficult for them 1o retain the basic tenets of a tribal society in the
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wtalslislyinge isell in ne uneen..
: e e estahlishing | Cert)
ace of erowling e i amd state-centric control sys . S n
face of growing complexities, individualism and when the hasic premises of tribe stand in Uirpgy

terms. This does not mean that they have alrendy reached he atnge WIET ow evitlited, serutinized in tery,
opposition fo modernism, What achually tanspires is that fribal traditions are Tl

il sy, lechnolopge: .

their aceeptability in the modem sitwation nthed hy ceonome 'I"'Whllm.m” ‘m.ilk;l.ll|::f-|II:ELL-‘m:ILln':Irr: :annL e
forwand and soctal differentintion conbined with o of culinral values. Shlly Ilu.l- "[ - ;T'I||Llil|I|:I| lorm F:"“m ;
mythic tradition, which is strong enongh o sustiin theis cultiie, may not be ""!”.'"”y “1| 'IH Jlim relationship ;:l_‘t'}"-'r‘-‘
is 'lll'IIHi!nl;lL.'I'"lh‘ presence u!' (e '_'"lhlmlm'. .'-|1|1|I._ 1 myth can even now he ||;1.;;:;¢‘;II};1‘;II;I;,[|,_--; s T to the Hm‘:l'-!'tj'-:n
a people, then part amd ther environment (David Leeming ' al,
They carry with them their mythie tadition m almost every sphet
Fhough rehgion among them is malnly concerned with In]:liu
santheon of about 150 spinit deities, generally called Bonpas, there - , )
i:lum.i grove (Jaher 'I'h.-1ln‘p which is :hc ."\t‘.'llilnj_' place Tor the Bongas, standd s é.l-l.l l:l.'«::llup?c ol [ltfitt‘ll;ufn.m wellare
and prosperity could be approached by symbolically combining min “”d_”l“r" n 8 lr':“:l" "ET ""‘ Symboliy)
association can have a practical signilicanee as well. The bhongas associated U.'II|1.J-J er l‘-m are peneral]y
benevolent, unlike the malevolent forest bongas, and therefore are readily acceplable. Centering around the sacry
grove, a secular traditional body representing the village (ato) used (o lunction meliculously, |‘rum! the
contemporary perspective, the sacred grove has a practical value and can !uku.a sacred unvFr while spreading 5
message. The whole effort can take the form of a movement, which actually it does. It has now created a pey,
awareness in the minds of the people, spreading the message of preservation ul_ {rees 1I|1‘Icrcnl arcas, Qute 5
number of people have been involved in the process, all of whom are not necessarily community "_“-'"1'””5‘ Side by
side, the social signilicance of the sacred grove has omweighed its religious *'!“5"31"‘.1_““[- |I'""" a differen
consideration, Santal religion in its traditional form is an integral parl of sncin-uulun"ul I!E_e which permeates g
aspects of Santal existence reflecting a true holistic tradition. Santal religion could atlain uniquencss and a spegific
form on the basis of cultural and religious symbols, lifestyle rituals and their association. A strong socig]
sionificance of religion among the tradition-minded Santals is more than apparent. Their attitude lp\x’nr;!ﬁ nature js
marked by a sense of reverence which has a positive value in matters pertaining to conservation of trees ang
biodiversily maintenancc.

The Santals arc predominantly an agricultural tribe and they mainlain an agricultural calendar in relation 1y
seasonal changes and a display of symbiosis - a harmonious association between natural changes and humap
activities. Barring a few arcas where agriculture is no longer pursued with regularity, n almost all other Sanal-
dominated areas an agricultural calendar is followed. Even otherwise, there has been a strong ceremonial
attachment of rural based Santals to agricultural land. They try to maintain an agricultural cycle, which is also
manifested in the agricultural rituals they perform. The major sequences of technology-initiated operations and
consumption of agricullural products can thus be linked with magico-religious rites and rituals. More tha
displaying human power as exploiters of natural resources like land, the emphasis is on propitiating nature for her
benevolence.
It needs to be acknowledged here that the traditional Santal society tried to project an environment witl hiuman and
animal, organic and inorganic or super organic functioning in perfect harmony. Individuals could find themselves
in symbiosis with human ncighbours, with domestic and wild animals, with crops and vegetation, with soil and
land, and with cosmic objects. But the orders created out of it had 1o be constantly worked upon and made
meaningful to individual users. The Santals could construct a world of their own in a way which was valuable and
meaningful to them. The situation earlier was different when individual world views were shaped by the society or
were expressions of a common social world. The process seems to have been reversed now. Traditional cultural
practices are found 1o be inadequate to deal with the present stressful situation which has been made more complex
by the induction of modern practical variables and as result, they have to face situations marked by emuotional
solidarity conflict involving their basic identity. This identity cannot probably be dissociated from their age old
link, real or symbolical, with nature.

aned Jack Page,
e ol lile.

[ system and
iv nlso a practical side (

a4 tradition of maimtaining ;5 |

darm,
r':

of it The occurrence o .
C |

. 111

When it comes to a small, anthropologically defined simple society naturally placed in a forest-clad setting, their
attitude manifests a practical sense finding a symbolic connection between man and nature. Their beliel systent
dominated by the idea that all components ol Nature-carth, air and water-are repositions of power, which, through
various forms and media, interface with or cxercise control over human lives, By identifying with such
components, they used to maintain a type of balance with nature, which permeated their total life process The
forest-dwelling *Birhor” represent such a society.  The name Birhor actually stands for jungle people ( Ber-jungle
hor-man). The Birhors may be broadly divided in to two sections (1) The Uthlu or Bhuliy, the migratory Birhes
living in and around the forest, and (2) The Jaghi or Thaniza, the Birhors opting lor permanent settlement.
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There was a time when religion pervaded almost the total existence of Birhor, which was thought 10 haye given
them protection from evil spirits and ensured ununding support 0[: the benevolent spirits through appropriale
performance of rites and scarifies, therchy making their survival free from dangers posed by all known and
unknown sources of power and energy. This is sull applicable to ll'.n,qr:‘ who are pl:u:l:d_ in Ihf:ir natural sctting
defined by forest, In such a case, the wlmlckliitl'h.nr lile - Ctmlt?rilil:. (Inlmcsllu, 5|1u1:;lluru| snr:lln—p.nlllicui —1s pervaded
by religion. Hills believed to be the seat ol spirits are personilied to _|||L‘1uch: them in the kinship world made up of
all known and unknown objects. Among thu_ spirils, 1|u:|'cl are specilic lhvnru. Bongas .-uuFiIU:'n Bongas, wh'n arc }hc
spirils ol the dilterent hills thought to h;wu_ formed the ::rignml homes ol Birhor c.l:ms. Ihey are usually identified
with the hills in dilferent areas. The Jughi’ or sc.ll‘l‘::d B :rhlurs; c:l_ll them Buru (hills) Bongas, 1-_\'11&:1'-.:% the Uthlu
(migratory) call them Ora (housc) Hnng‘:lfl I'he dilTerence is phj.‘mus. In the traditional wur!d view nlllhc Blr.h_nrs
m:lr;. animals, inanimate objects and sp!rzls arc :'Jll bought within lhcrsnmc calegory, cach interchanging position
with the other, but locked in a relation ol opposition and CUI]]P]CI!W“[HFI[)’. ‘ .

Jauhis, particularly those who have to depend on rcgul_;!r cull!wstmn ol land, chllow an ::grrL‘l._lltum] calcntl:?r andhthu
1'u.:;li'-':ﬂs they perform are symbolically connected with agricultural prndu;l:nn. va _thc: Birhors, trees like _!-u:u.-r
yelivivsa or peepal, Bassia latifolia or mohua, .'!_'L-gh' m.l:”'rm.'.’us or bael, .‘Mr.rm_cn_nhjr;r'm or karam are considered
s:'.crLcd, These trees along with bamboo are as;ncmlud with the permmmrncc t'l.f__lc§llvnls._ They are also not supposed
(o cut the branches of trees like uli (Mangifera indica), matkom (Busia h:.'{!m"m?. sarfjomt (Shorca :'f:!fr:.\'rtf}. taraf
(Buchunania latifolia), kadam (Anthocephalus L'mfmm’m) and some mhm_' I’Iq\\'mng.{rgcs. Bucnu:l;-c of Ehcu- close
association with nature in the form of hills and forests, the Birhors maintain _:mll intimate relation with na.lurul
environment —organic as well as morganic. They have knnwluf.[gc uhoul_ the utility of many planl.t:. Irr:-.:-s and _Inrest
products and arc keen observers of natural phenomena Iik}u rain, hea, lire, d‘r}r 5]1_el.|. cn_ld and ‘wmd. l:orcs:.t is one
clement which affects and controls the lives of Birhors in fi.bli..‘. way. Thc_lr rullglgn in the form ol.hehcl‘s and
practices is centered round hilly forest, whereas their settled life bears reflection of Hindu mi'lucnc_c which has even
aflfected their traditional belief system, The degradation of forest has m}! (?r}Iy prl’n(ﬂr‘.‘d the Birhors i'rum. their
traditional sources of livelihood creating instability in their ccmlmr.nic :u:!wmcs: it h:n‘-: made them poorer in the
religious field. Their traditional knowledge system, built around intimate interaction with fgrcsFLlias also suﬂ'cn.rd
in the process. It has cven changed their attitude towards forest. No longer is moral justification sought in
extraction, which in some cases reaches the level of destruction, of forest products.

v
Indigenous or traditional knowledge developed by the locally grounded tribal socictics or adivasis is an informal
knowledge system nurtured by such societies tor generations. The holders of such knowledge could be |'cgi1r(!u1[ as
the initial conservers of biodiversity in specific contexts. With the degradation and decrcase ol forest,
marginalization of traditionally rooted tribes or adivasis is a known consequence, Their loss of status in terms of
loss of control over natural resources like forest has also alTected the knowledge system in no uncertain terms. No
doubt, it has been last loosing ground. That it could make positive contributions o the cause of biodiversity
maintenance or conservation of valuable plants and trees is exemplified by the practice of sacred grove. It is time
that such a knowledge system receives our due attention. Today, it may be difficult to maintain the undilferentiated
character of a community, but community-centric collective consciousness may still be a meaningful proposition in
malters relating to conservation or preservation of natural resources. [Human uses of environmental roods and
resources may vary from society to society, but when viewed from an ecological perspective, it may be possible to
discern a uniformity of pattern. In a situation marked by increasing openness of the sacial system, the interaction
pattern between the social system and environment also takes a new tum. The interacting variables have increased,
many of which are man-made and not all of which are in the best interest of environment. From the context of
hiodiversity preservation, they have a negalive influence.
REFERENCES
Das. Rajat Kanti. 2012, *The Santal Religion: A Review™. In History of Science. Philosophy

and Culture in Indian
Civilization. General Editor: D.P. Chattopadhyay, Vol. V11, Part 7. Tribal Religions. Edited by S. Shyamkishore Singh,
Centre for Studies in Civilizations, New Delhi.

Das, Rajat Kan. 2017, *Birhor Religion Within the Frame of Nature'
Civilization. General Editor: D.P. Chattopadhyay, Vol. V
Centre for Studies in Civilizations, New Delhi.

Desai, Mamata and Manis Kumar Raha. 2004, The Dying Garth. Acb Publications: N

Forde, Daryll 1934, Habitat, Economy and Scciety, New York.

Mukhepadhyay, Ananda Deb. 2003. Perspectives and Issues in Environmental Swudies, Vidyasagar U

- In History of Science, Philosophy and Culture in Indian
I1. Part 13. Tribal Religions. Edited by S.Shyamkishore Singh,

etayi Institute for Asian Studies. Kolkata,

niversity: Midnapore.

UIRD/December-2017 (Additional/Special) 13

Scanned with CamScanner



-

'C HC GROWTILE
BIODIVERSITY LOSS AND I'.(..l')N(‘)J\!I(. GRO
A GENERAL PREVIEW

Dr. Barin Kumar Pramanik .
I i o by Us,
OMicer-in-Charge & Associale I'rntua-wlr ol |?HIIPI::I1|I"”[
Gonibathan Govt, College, I.O.-Fagu, Dist. - Kalimpongt.

ABSTRACT e th i Dght ol the cuerent gy,
s paper highlights the relationship between biodiversity loss ind N g et per is 0 1 vy
on the effecty of economic growth on envirommental quality. 1he hasic premixe o Ll " syt the lo o
loss belongs to special elass of environmental degradation |'I|:|:||:h:c it m-,:ul-.'c.- Ln-lf""l.l't -T:*m“miu growih i _”[
which cannot be recovered by technological advances, The main finding s that w "I v mifican II‘ il "r'.'.‘“*
expected adverse eflect on Modisersity, the composition of ecanomic nu||mllc:1uuTm:_ w w.l . ._I m-|.crnun}n k, |n
low-income countnes. The study |l|£:!l|i[:hl'i the need 1o develop appropriate rnsIIITlIlI“"" wnd m LU
pelicies that allow brodiversity values to be intemalized in deciston-making processes,
Kev wordy, Biodiversity, Growih, Sustainable Develipment,

I INTRODUCTION

Biodiversity loss is among the most serious environmental problems the world :a facing ‘Ul.l:'l_'f. ;\'illllf.‘l? hibitary in
the moist tropical regions, which harbour the majority of the world's lora and fauna, are being lost an ul:mmm_-_
rate. It is estimated that in tropical rain forests alone the rate of loss of entire specics (“”'. ”_'L'""t} sutic Varieticy
or subspecies) is now 3 minimum of about 27,000 per year, or three per hour, and the rate IS nereasing. This rate of
decline is believed 1o be 41 least 1,000 times the *ordinary” (i.c., background) rate ol extinction (Wilson, 19y,
There are many who believe that we are tacing a biodiversity crisis and others have gone as lar as to suggest gy
We are slipping into a rate of extinction that may well rival that which resulied in the demise of the dinosiurs some
65 million years ago. Within the last decade, there has been a resurgence of the debate about the effegg of
economic growth on environmental quality. This particular debate has been fuelled by studies .

carried out in the carly 1990s that showed that there is an inverted U-shaped relationship between certain indicators
of environmental degradation and cconomic growth (e.g., see Grossman and Krucger, 1991, 1995; Amle gy
Heidebrink, 1995; Shafik and Bandyopadhyay, 1992 Selden and Song, 1994). This relationship is now widely
known as the Environmental Kuzners Curve (EKC), The TKC hypothesis suggests that environment| elleets ane
imtially low at low levels of economic growth. Howeyer. as development proceeds, the rate of pollution increases,
At higher levels of ceonomic development, countries are able through structural change to subslitute towgrds
indusirial and agricultural technologics that are less harmful to the environment. A typical feature of the FKC s (e
mverted U shape, whicl; suggests that the level of pollution reaches a maximum level with respeet to income, affer
which it begins 10 decline.

The EKC debate is of considerable national and international importance. The existence
would lend support 1o the view that as countries develop they
1992; Banlett, 1994), A corollary of this view is that pollution is a necessary evil for countries al an carly stage ol
development and that cconomic growth is the key 1o solving environmental problems.

This paper considers the issue of biodiversily loss in the context ol the current de
environmental quality. The FKC debate has given rise 1o
in the next section. However, the majority of these studies locus on aspects of
air‘water pollution and deforestation. The basic premise of this paper is (;
of environmental degradation because it involves comple
technological advances. As such they difler from other lypes of environmental degradatior

deforestation for which impravements are possible 1o some extent. Furthermore, biodiversity levels are not rel
10 energy use unlike pollutants commonly used in EKC studies. Thus, at the global fevel, there cannol be
point in the relationship as income increases. Rather than estimating an EKC relationship, here we end
investigate the determinants of biodiversity loss and offer suggestions for policy. The m
that while cconomic growth has an expected adverse effect on biodiversity,

important particularly in low-income countrics. For some aspecs of biodiversity
the results indicate that there is some scope for using a
reduce the rate ol species decline,

The remainder of the paper is organized as lollows
relationships and biodiversity loss. Section 11
empirical results for four indicators of biodiy
the policy implications.

of such a relationship
will experience a cleaner environment (Beckerman,

bate on economic prowih and
a rapidly expanding literature, pant ol which is reviewed
environmental degradation such as
at biodiversity belongs 1o a special class
X weosystems the loss of which cannot be recovered by
1 such as pollution and
ated
A luming
cavour to
ain Nnding ol the stady is
the: composition of sutput can’ be
such as mammal and bird species,
ppropriate institutional and macrocconomic policies to

- Section 11 brielly reviews the current literture on EKC

discusses the data and methodology, while Section 1V reports the
ersity. The final sceetion evaluates the empirical findings and discusses

I
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avironmental Kuznets curve” was first used by Selden and Song (1994) when they suggested that the

lationship might be similar to the one proposed by Kuznets (1955) for income incquality in
celation 1o development, namely an 'im'c_rlctl-”' shape. To date, the empirical evidenee in support of the EKC }I’a:u;
heen mixed. Farlier studies (e, -_‘;h-"“[l‘ “!“l 'l”"‘i!'"’]"'."”'}’"3"' .I‘J‘J.'!; “mayotou 1993, 1995, Grossman and
Krucger. 1995) found an 15]\'(.' relationship l_lll' sulphur dioxide (SO2), suspended particulate matter, and carbon
dioxide at incomes below USSS,000 per capita, However, more reeent rcsu;nrch casts doubl on an EKC for $O2
(Stem and Commaon, 2001y and u1|u:||' lmr pollutants {llnrl:-:!ug_h_cl :|I:. Zi}!lm._l:vcn Iwhuu the EKC appears to be
valid, there are doubts about the slmluluy and henee the n{llululn?{ ol the tuming points. For example, in Cropper
and GrifTith (1994). the per u:lpi.l.'l income levels of most ol the Alrican and Latin American countries in the sample
were below the ERC tuming points. . _ ‘ -

v which used a much larger sample of countries over a longer period of time than previous sulfur EKC
; 2001) found that the tuming point estimates were sensitive to sample choice. For

1. L
The term ‘¢
cm'imnmunl-incmm‘ e

In their stud

studies. Sterm and Common ( ¢ .
example, using 23 OECD countries and a random effeets madel, they obtained an inverted-U shape

a sample of 22
with a turning point ofU 239 which was well within the sample. [Towever, using a global sample, they obtained
a very high turning point

559,23
of USS101.166, implying that the EKC is effectively a monotonic function of income.
This finding is consistent with that of List and Gallet (1999) who also l"ound a very high turning point for sulphur
for US states when they used a long time series (1929-1994) and a wide income range (USS1,162-USS22,462).
Harbaugh ct al. (2000) re-cxamined the ¢
particulates using data from World Bank (

mpirical evidence for the EKC for SO2, smoke, and total suspended

1992) and Grossman and Krueger (1995), with the benefit of an

additional ten years of data. They also tested the sensitivity of the EKC relationship to different functional forms
and cconomelric specifications, to the inclusion of additiu:.ml cuyariules besides im_.'umc and to the nations, cities
and years sampled. They found that the location of the turning points, as‘wcil as their very existence, was sensitive
1o both slight variations in the data and to the econometric specification. For example, merely cleaning up or
updating the original data caused the inverted-U shape to disappear. On the basis of these results, they concluded

 there is little if any empirical support (or the existence of an EKC for these pollutants.

is their focus on a range of air and water pollutants, ignoring important
Indicators such as protected arcas expressed as a pereentage of total land
a country have been

tha
A major shortcoming of EKC studies

ccological aspects of the cnvironment.
area and threatened species of mammals and birds as a percentage of all such species in

identified by MacGillivray (1993) as two important indicators of biodiversity which should be included in any

examination of environmental performance.

The Global Biodiversity Strategy defines biodiversity as the totality of genes, species and ecosystems in a region
(WRI'WCU/UNEP, 1992), The ccosystem level is related to the spatial scale and patlern of species combination,
while the genctic and species levels deal with the numbers of species and variations amongsl them. In addition to
the standard definition above, it has been suggested that landscape diversity should also be considered when
defining biodiversity (Noss and Cooperrider, 1994). Biodiversity benefits humans in a varicty of ways. First, there
are dircct uses such as the discovery of wild relatives of agricultural crops such as com and potato that have
disease-resistant properties. Secondly, there are other benelits including discoveries for the advancement of
medicine and understanding of the life sciences, as well as provision of scrvices such as stabilization of
hydrological cycles on larger landscape scales. In this regard, biodiversity has insurance and information value.
Whereas some progress has been made in recenl years towards collecting information to aid environmental
management, scientists still have only a limited understanding of the earth’s biodiversity resources, This is duc to
gaps in knowledge about species and the complex nature of ecosystem interactions. For example, of the 13 to 14
million species on earth, only 1.75 million (13 percent) have been scientifically described. The status of the 1.75
million described species have never been fully assessed (UNEP, 1995). There is also uncertainty about the rates of
species extinction. [t is estimated that about 500 animal species have become extinet since 1600 (Smith et. al,
1993}, The majority of these extinclions have occurred among vertebrates, which constitute only a small fraction of
the world's species. Therefore, it is possible that many more extinctions amony small-bodied organisms such as
insects have escaped our attention,

Although environmental factors such as climate contribute to biodiversity decline, by far the Major causes arc
conversion and degradation of natural habitats. Habitat loss aflects all three of the principal levels of biodiversity
(i.c., genetic, species and ceosystem biodiversity). 'Conversion' refers 1o the transformation of a natural form of a
resource into another form suitable for human use. This can occur in various ways. For example, conversion occurs
when an excessive amount of the main censtituents of an ccosystem is withdrawn (e.z., clear felling ol a forest).
Another instance is when too much of an introduced element (artificial or natural) is added to the ecosystem.
Conversion occurs mainly to supply the needs of a growing human population, One of the cunscqucn;‘cs of
conversion is that the available habitat becomes [ragmented. Over time, the isolated fragments are unable to
support the remnants, resulting in species loss.
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be appropriated by individuals, Ill:.'t ;““f ol
sucially desirable (Krautkracmer, 1995). The
eve resourees 1w underestimated or

Given that biodiversity is o public pood whose benelits L-mmn!
conversion and thus the tate of biodiversity decline is higher th is :
decline of biodiversity resources 1s also due to the Fact that llul- \r'.'llllll-' “I,”: ompared 1o other public goods s
ignored in t|,..k.,-,,.".,1,_,,1,';1,;‘“.1, processes, Another unigque leatire ol hunliversity .L.;Iml.l ' incentive 10 supply (or
that whereas the costs are bome locally, the benefits acerne globally. “LCIL,‘,“L' -t policies are supposed 1o
conserve) biodiversity may be lesser than for other public goods, Although ":“FLHIT.IK_II ,Iﬂ,_,t.m”,._-m policies have
correct the market Gailure associated with hiodiversity, there are numerous ciises i i m. |. [I., T ubsidization
actually promoted biodiversity decline. Examples include the pricing of logs in tropical Torests, antd =

of land clearing and export commadities. o L
In the ﬂwlln“li‘n}: sccliinu the framework for modeling biodiversity decline s discussed tﬂ}'ﬁﬂ;l.h.u
ceonometnic specification of the relationship between biodiversity and various sociocconomic vanabies.
L METHODOLOGY

A Measuring Biodiversine . B

Biodiversity is a complex variable that is difficult to capture with a single indicator. A naive 1nd Wilson. 1967)
model of biodiversity is based on the ecological theory of island biogeography (MacArthur anc '
which represents the number of species (5) as a lunction of aren (1) as follows:

(NS =CAz en at the
where C and = are positive parameters, with = ranging from 0,10 to 0.35 (Wilson, I‘J*)Z}I. [T, say, = = ‘-'-Zlf-_‘h'-: 11 lh*—
margin, a | percent inerease in area results in a 0,25 percent increase in the nu_mhcr of specics. lh‘us, 1. m-n“i't-lut-'m
that equation (1) is non-linear in both the paramelers and variables. The following model was therelore specilied:
(2) InS = InC(X) + z In(A) . ; €L of
where X is the \'cctur[ of variables whose impact on biodiversity we wish to mvestigale. Due to lack of data
indicators of species diversily were used as proxies for hiodiversity. These were as follows: (1) number of k-nm-.-n
mammal species/10,000 sq km (MAMMALS): (2) number of known bird Spt!l.'.'lt::il"l-l],[l“:'u sq km (BIRDS); !31
number of known higher plant species/10,000 sq km (PLANTS); (4) percentage of bird and mammal species
threatened with extinction (PBMTY; and (5) average annual percentage change in the number ol k“““'.“ m:_u_n.m:u!
species for the period 1989/1999 (PCMAM). The last indicator was only obtained for mammals due to insutficien
data for the other species. The above indicators are problematic because many countries have already ]."'“
significant numbers of specics in the paslt. Thus, information on past species decline may not be a good reflection

of current actions taken by humans. Notwithstanding the problems, we are compelled 1o use these indicators for
lack of better allenatives.

B. Fuctors Affecting Biodiversity Loss
Building on the above model, it is hypothesized that biodiversity is directly alfected by the size of habitar,
population pressure, climate, the level of income and composition ol output of a country, as well as by institutional

factors such as the level of cconomic freedom and the macroeconomic policy environment. Each of these factors is
briefly discussed below.

Habiltat size:

with the

As indicated above, habitat loss is a crucial factor affecting biodiversity decline. Most forms of economic activity
require more physical space, implying loss of species habitat and therefore loss of biodiversity. The main cause of
habitat destruction is the clearing of vegetation for agricultural and other purposes. It has been suggested that one
of the devastating cffects on biodiversity is the fragmentation of habitat into “is|
vegelation (e.g., see Robbins, 1980). In this study, the percentage of land developed for agriculture and other uses
(PDLAND) and the percentage of protected land area (PPLAND) were used as proxies for habitat size, It is
expected Lhat the percentage of protected land area will he positively related 10 biodiversity levels, while the
percentage of land developed for agriculture and other uses will be negatively related o hindive::silv
Population pressure: ’
Population growth increases the r.I_q.-rnand for food, shelter and other services that require increased conversion of
habitat. It has been shown that high population densities can lead 1o excessive
biodiversity (e.g., sec Cropper and Grilliths, 1994). While the rate of hab
proportional to population size, it is quite clear that unchecked populatio
biodiversity levels unless resource use per capita declines. Available st
population is from the high rate of urbanization. According Lo the W
will grow by 160 percent by 2030, whereas rural popul
Population f._lr:n:my (POPDENS) and urban population growth (WPOPGRO) were use
pressure. IUis expected that both measures will be negatively related 10 biodiy
used for Indicators | through 3 (i.c., number of species per 10,000 sq km),
be more appropriate {or Indicators 4 and 5.
Climate:
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deforestation and hence loss of
ital conversion may not necessanly b
ngrowth will have adverse effects on
atistics indicate that much of the growth
' orld Bank, developing country Cilies as 1 aroup
ations will grow by only 10 percent (World Bank. 1992)
d as measures of population
ersity levels. Population density was
while population growth was deemed 10
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a well-known faet that species diversity i”""c“fw” i m!". IUVeN Il'mln the lm}:llr areas towards the equatos
pest that phenomeni auch as ozone depletion and CO2 empssions that contribute 1o plobal warnming Rt
biodiversity loss, For example, Holme Thnsen et al: (1993) found that nzone depletion rr:t-llur;J";
Antarctic vcean by less than 5 pereent, while Termurn et al. (1990) found that ll|lr-’:-WnI:|
P diation rednces the rate ol O .'Inhltllilthnn by L plants: Dumimy varinhles Tor chimale were used 1o aecount
for climatic effects on bindiversity. For tis purpose, the countries i the sample were divided into three climatic
1) sub-tropical and dry countrics, and (3) wet tropical countnies,

qoups: (1 cold and cold remperate counlries; (-
3 gpected (hat the coelTien e will he positively related to biodiversity levels,
is ¢ :

Jaeome:
Ineome (represented by
cononiic outpul.
aterial oo

It is
Grudies sug
indiretly inerease
sroductiviey m the

ent on elin
spected (o affeet the level of biodiversity because it is related to the
| af cconomie output, the higher is the rate of habitat conversion in
sulting in i higher level of bindiversity decline. In addition, it 15
allected by the level ol ccanomic activity but also hy the

GDIY per capita) is ¢
level ol ¢ The higher the leve
Ve .

¢ o produce m s and serviees, re

onde fenind g 1 Y
|-,\1m|h|.‘.\'1!|.'lf that biodiversity decline is not only |
! of ceonamic eulpul. Countries with agriculture forming 2 high proportion of their total output will

¢ to more rapid conversion of habitat for agricultural purposes. Thus,

L-pu'ﬁ'u.ﬂil!l"t! . .

qster biodiversity decline du rapid cony |

auricultural value added as a percenlage ol GDP (AGRICPC) is included as a regressor in the model.

" el of institutional development: ‘

development ol a country will be accompanicd by the development of economic, social
help to internalize the value of hiodiversity into decision-making processes of the state

'rs opportunities to usc market mechanisms and

a fully developed market system offe
axes and taxes on Jand conversions) to achieve certain environmental objectives.
les scope Tor the creation of markets for environmental goods (c.g., markets

y used in this study is the level of economic freedom in a
jated with improvement in the functioning of
account the environmental costs of economic
dom allows individuals and groups 1o

c\pg‘l'l-l?lll.‘l: |

Level
[1is hypothesized that the
and political institutions that
and individuals. For example,
fiscal policics (L. pollution |
Furthermore, the market system provic .
in rights for environmental use), The inslilunmwll prox !
comﬁn'. It is hypothesized thal increased cconomic frecdom Is assoc
the market system, which enables cconomtic agents lo better take into
growth. Also, it may be argued that greater cconomic (and political) free
fobh}‘ the government for provision of a cleaner 'cm'lmnmcnl‘ o _ . L |
The particular version of the index of economic freedom u.scd_ in this study is Pl:lb]lﬂht‘d by the 1°rasc.r Institute
(Gwartney and Lawson, 1997). It was chosen over other indices of economic fl'l?ﬁ't_!L)I‘.'l'.IS (c.g., Messick, I‘}i;{ﬁ;
Holmes et al., 1997) because it is focused principally on cconomic freedoms as distinet from broader social
freedoms such as freedom of speech, freedom (o assemble, freedom from torture and so on. The index (FREL)
ranges from 0 (most free) to 20 (least free). It is expected that a negative relationship will exist between the degree

of cconomic freedom and biodiversity level.

Macrocconomic policy of environment:

It is expeeted that macrocconomic policies will affect the level of environmental degradation, which in tum will
affect biodiversity resources. In this study, the black markel premium on foreign exchange is used as a proxy for
exchange rate and trade policies, which in turn reflect the overall macroeconomic environment. For example, a
high black market exchange rale indicates a 11 restrictive trade policy stance and overvaluation of the domestic
currency. The net effect of exchange rate and trade policies on biodiversily decline cannot be determined a priori.
It is possible, for example, that currency overvaluation could negatively affect private rents from timber exports.
However, on the other hand it could also discourage development of non-timber forest product industries. The
measure of the black market premium on exchange rates used here (FOREX) is based on a scale of 0 tol0, with 0
representing a black markel exchange rate premium of 210 percent or more and 10 representing a premium of 0

pereenl,

C. Econometric Model and Data

For Indicators 1 through 3 the following econometric model
(3) InEij = b + al/nGDPi + a2lnAGRICPC + wIMFREE +
+ abmPDLANDI + a7imPPLAND + a8/nCLIMATE + ei
For indicators 4 and 5 the following cconometric model was estimated:

(4) Eij = ¢0 + al mGDPi + a2mAGRICPC + u3mFREEi + ad4/nFOREXi + aS/imUPOPGRO +

abinPDLANDI + a7/nPPLAND + aS/nCLIMATEI + ¢i

where Eij is an indicator of biodiversity level, j = 1 (mammals), 2 = (birds), 3 = (plants), 4 = (pbmt) and 5
(pemam); i is a random error term; and all the other variables are as previously defined.

Cross seclional data on the above variables were obtained for 30 countries, including 20 low-income, 15 middle-
income and 15 high-income countries. The use of panel data was restricted with many indicators only being
reported for the 1990°s. GDP per capita (in PPP terms, 1995 International $) was used as :'l.pl.’t"}.‘i'.' for income. Data
on GDP per capita, the Index of Economic Freedom, and the black market exchange rate pn:rm:um were uh;aincd
from Gwartney and Lawson (1997), while data on population density and the percentage ol agricultural value

was estimated:
a4inFOREXi + a5/mPOPDENSI
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added in GDY were taken from World Bank (1999), Data on

Resonrces (WRI, 1990, 1999),
L EMPERICAL RESULTS

A, Rewression Resulty

To quantify these relationships more precisely amd examine
equations (3) and (4) were estimated using ondinary least squares (OLS).
used in ERC studies are subject o the problem of heteroskedasticily am

unbiased but ineflicient parameter estimates. Linitind dingnoatic tests on

signilicamt
heteroscedasticity

(White, 1980). Table 2 reports the
and the average annual percentage change in species
birds and mammals threatened with extinetion 1s not repor

and therefore White's heteroskedasticily consistent covarianee 1m
results for known species of mamnils, birds, and higher pl
wumbers for mammals, The equation for the pereentay
e due 1o the poor [t

TABLE 1

the remanining vi

e impact of cconomic
As pointed oul by Stern ¢l
| therefore OLS estimation would yield
e models revealed the presence of

Breakdown ol Means of Biodiversity Indicators by Income Categoriesa

iriables were obtained from Worly

growth on hiodiversity,
al, (1996), data

alrix eslimator Wwas usel
ants per 10,000 sq km
e of

Variable Low Income | Middle Income High Income Full Sample |
(=USS5000) (US$5000-14500) (-uUsstasomy |
Number of 61.4 51.4 313 51.8
mammals’10.000 sq kni (27.8) (34.6) (29.2) _2n |
Number of birds/10,000 164.2 147.3 85.6 142.5
sq km (84.4) (106.8) _(53.10) (90.5)
Number of higher 1754.6 2564.8 1120 1847.8
plants’10,000 sq km (1148.2) (2472.1) (1027.6) | (16384)
Percentage of birds and 37 39 6.7 53
| mammals threatened (4.8) (4.8) ~(84) _(6.3)
Average pereenlage 0.9 1.1 -1.8 0.4
change in mammals (2.9) 6 | (351 40

2+ Standard deviations are in parentheses.

The figures for mammals decrease from 6
10,000 sq km for high-income countries. A similar pattern
from 164.2 per 10,000 sq km for low-income countries o 85.6 per 10,000 sq km for high-income

countries. These results support the trends observed in the graphical analysis. However, in the case of
higher plants, the mean number of plants per 10,000 sq km ‘nercases from 1755 for low-income countries
to 2565 for middle-income countrics, before declimng (o 1120 for high-income countries (Table-1).

1.4 per 10,000 sq km for low-income countries to 31.3 per
is observed for birds, with numbers declining

TABLE 2
Regression Estimates for Determinants of Biodiversity
No. of mammals No. of birds No. of higher Avernge % change in
Variable /10,000 sq kma /10,000 sq kma plants/10,000 sq kma | No. of mammals §9-9%
Coclficient | 1-Statistic | Coeflicient t-Statistic _("m:[ﬁcicnﬂ i-Statistic | Coefficient | t-Stalistic
ntercept 6.00¢ 2.98 4,020 122 3.51- 1.45 22,88 2.14
nGDP -0.28 -2.26 -0.04+ -1.37 01l 0.56 -1.40- -1.31
InAGRICPC | -0.08 -0.60 0.09 0.94 -0.11 -0.63 22,700 -2.63
InFREE .10 -0.41 0.08 0.43 0.27 0.70 -1.91- -1.30
InFOREX 0.01- 1.87 0,02 0.584 0.30+ 6.01 -0.06 -0.20
InPOPDENS | -0.10+ -1.99 S IR BELE -2.85 020w -2.61 - -
InUPOPGRO | - - - - - - -0.02 .05
InPPLAND | 011+ 2.31 (.12 2.91 0.10¢ 1.35 -0.12 -0.39
nPDLAND | 0.02 0.30 0.03 0.49 0.19 1.22 -1.04+ 2.4
InCLIMATE | 0.54¢ 2.64 0. 48 3.25 1,380 4.88 5,850 3.64
R 0.34 0.35 0.44 (.28
Adjusted R* | 0.29 0.29 0.39 0.18
Std error 0.64 0.53 1.02 1.63
F-statistic 5,950 5.80 863w 3G eee
N 99 98 98 71
2 The dependent variable is the logarithm of number/ 10,000 s ki, -
.,pcu:nt'L

b The dependent variable is the logarithm of the average annual percentape change in the number of known mammal
ves, oo and, *indicate statistical signilicance at the 1%, 2 and 10% level, respectively, for a one-tailed test.
1IRD/December-2017 {Addutiunal}Special] 18
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we begin the discussion with the effects of the ceonnmic autput variables (DI and AGRICPCy on hiodiversity.
The level ol cconomic activity represented by income has o signilicant nepative elfect on species density for
mammals and birds but not for higher plants, 10 also appears to hive an idverse elfeet on the averagpe annual

nmal specles, The proxy lor the composition o cconomie output

percentape change in the mumber of knesvn i
e il percentage cliame in the nomber of known mammal

(AGRICPCY 1s highly signifivant i the averiy
Fhes result provides some justilication lor the view thiat it is not only the level ol economic owtput per se

which 1s mjunious to iodiversity, but also the composition of that ourput 1 Dis comfirms the et that conversion of

nabitat for agnienlural and other purposes is one ol the major threats to biodiversity conservation (Table-2).
amd statistically significant for the averape annual

5||t?t?il?$.

The coeflicient on ccononue (teedom (FREE) 15 negative
nher of known mammal species, This result indicates that to some extent, there are
better prospects Tor developing institutional responses for dealing with biadiversity concerns the greater is the level
of cconomic freedom in a country. In general this is consistent with carlier lindings that: (1) insecure property rights
ssociated with increased delorestation (Deacon, 1994), and (i1} increase in civil and
irornmental quality (Torras and Hoyee, 1998; Barretl and Graddy, 19958). The black

percentage change m the mi

and government mstability are a
incal freedoms improves env
( exchange rate premium (FOREX) s positive and slatistically signilicant for mammals and higher plants,

[11\]
able is an indicator of distonions in the

miarke
with the efTect being relatively stronger for the latter. This particular vari
cconomy and the implication here is that removal of such distortions could lead 1o an improvement in not only the
cconomy but also aspeets ol the environment.
Tuming now to the indicators of population pressure, it can be scen that, as expected,

clTect on biodiversity loss in general. Urban population growth

population density has a highly significant negative
erage annual percentage change in the number of known mammal species, although

his is not statistically significant. Of the habitat size variables, the percentage of protected land area (PPLAND) is
significant far all the three indicators of species density, while the pereenlage of land developed for agriculture and
other uses (PDLAND) is significant for the average annual percentage change in the number of known mammal
species. These results lend empirical support for the view that space is 2 limiting factor 1o biodiversity protection
and provide a justification for the policy of sctting aside nature conservation areas, According to Peter Vitousck of
Stanford University, 40 percent of the earth’s land surface has alrcady been transformed for direct human use and
over half of all accessible surface freshwaler is in use. Finally, the results in the last row of Table 2 indicate that
climatic differences significantly explain biodiversity loss.

analysis was to estimate models that allow interaction of low and high income dummy
variables with the other right-hand side variables. Such models allow for the possibility that the impact of thesc
variables may be different in low-income and high-income countrics. Torras and Boyce (1998) tested this type of
hypothesis for various pollutants. Following Torras and Boyce (1998), we use US$5,000 per capita income as the
cut-off between high and low-income countries. Approximately half” of the sample fell into the low-income
category after this division. The results (Table 3) indicate that the negative elfects of agricultural expansion on
mammal and bird species densities are significant for low-income countries but not for high-income countries.

has a negative effect on the av

The next stage ol the
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TABLE D

S— _._____1}5'Eu::].~uuu _I-'atnu.qlm for Determimants ol Iodhiversiy Lo anied Thigh Ineome Countries
Variable N ol mamimals Mov Iy Niv ool gl Average Y change o
anahie AL s ki 10000 5 & ; | ,
' R AIE planisd T sy ke Mo ol matiils 5y
— — UL
_ll'ﬁﬂ'l.'l.']‘\! _— - ':t:.:.p."""“ | "'-“':FI-H‘HF Coetlivienl t-Slatimi Coellicienmt | =Stanstie | Coellicient B TRTITT
LGP I 19e '|1:| i 244 Lin I 1ty NG | 1o
ik R o e T il : ‘ b T
iﬂ '\l.lRll (A 11 11 e LY NTERL A |”II1 ::T{ | I: :l:|.|.. ll.lp
e a a - i s P
,:i‘:zﬁ"!l.i{:.m'” "l"' M | i e i | e 32
[ [} L] o
inFREE-NGH an2 o o flnd g o2 | S Lo
. - 1114 10l 1 1.74 N i
‘:::“:H : :Illml "1"”' 0ot (2 i [ g7eee 1M s XL
f . g ' LI 125 T LN i iwh? v
it ) - 3 |4 TLES (R I s
InTOT D SS-] OW NI A8 NEBLL Y | I.~1' e . !
.I:n1"l.1|"'|‘i|; Seneiled | AN J0N® -1 15 AT _; 17 il 111 ,
S POGRO-LOW . . . i S B i s
el PO GRO- TG | - . ] ) [ . Ay AP
.I-.l:F"I ANDL MY TR 6 T 174 L | 45 Ap S5 =117
.In[ PLAND-HIGH M L 0As 053 hin 15 (55 e
:"T1 AN LOW 1nind IR Anng _“.l? TRE! TR A1 07 114
.n]'.Dl.-\\I‘l-!Ih'.H o RXIR] ul2 117 i TRy S RL -1.21
.:n(.l IMATE-LOW {1 fedeme INS TR ULLE 144 RARL 500 [[%1 R | 141
HCLIMATE-HIGH 0479 1.42 [153%e a2 | T 247 uu3 | W1
R . 0.3 .37 0.57 0.33
Adjusted R* 01,25 1235 4% 14
St error 0,66 0.55 .93 37
F-statistic 3. Jens 11400 7.26°°* 1.47°
| ™ 4 0y gy ] ‘j |

a The dependent variable is the loganthm of prurmrherd UL s km
b The dependent vanable 1s the logarithm of the avenige annual percentage Cange in the numher af kpown maminal species

see = ool * indicate stobistical significance at the 16, sy apd 1% level, respectively, for s pne-tailed test,

The effect on the avernge annual percentage change in tlie number of known mammal species is signilicant for bl
income groups, but is more pronounced in low-income countries. These results can b ex |~|I:1inud in two ways. Fi
apriculture tends to form a higher companent of economic outpul in low-income countries compared W high.
income countries. Secondly, harmful agricultural pract ices such as slash-and-burn cultivittion and uncontrolled ve
of insccticides and pesticides are more prevalent in low-income countries. For examnple. Jlash-and-bum agricultur
has been identified as the main source of deforestation in countries such as Columbia, Feuador, 'eru, Bolivia, Ivuny
Coasl, Nigeria, Zaire, India, S Lanka, Thailand, Indonesia and the Philippines (Myers, [v92: FAOQ, 19
Grainger, 1993). It is also a contributory factor in Mexico, Brazil, Myanmar and Vietnam ( able-3).

The variable for economic freedoms is significant for low-income countries but niot for high meome countres in
the case of the average annual percentage change in mammal species numbers, Likewise, the variable representig
the macroeconomic environment (£ OREX) is sipnificant for low-income countrigs but 1ol for hish-ncome
countrics in the case of higher plants. The effect of population density on mammialian speeies density
approximately similar for both low and high-income countries, although the efTects on bird and higher plant spece
densities are slightly higher lor high-income countrics.
Although not statistically sigmficant, the rate of urban population growth (UPOPGRO) appears to have a relativedy
greater effect on the average annual percentage change n mammal species numbers in law-income countnes tha
in high-income countries. A similar differential impact can be ohserved in the case of pereentage of protected b
aren (PPLAND) where the elfects are signilicant in low-income countrics for mammals, hirds and higher plants b
not in high-income countries. Finally, for all four indicators of biodiversity loss, climatic ellects are relatively mes
significant in low-income countries. This particular result could partly be explained by the Fact that countries in e
colder regions, which tend to he the richer countries, have already lost a large amount of biodiversity and are b

experiencing a slower decline. Another possibility is that species in these countries have become more resisiant o

better adapted and therefore decline at a lower rale.

[V, CONCLUSION AND POLICY IMPLICATIONS
Biodiversity loss ranks among the major global environmental problems confronting the world.

environmental degradation that has not heen well highlighted in the current debate on the effects of ceonu
growth on the environment. Biodiversity loss belongs to a speetal eategory ol environmental degrdation Drecause!

It is o fom
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nvolves l.hc in‘c\:crsi'lilc lu.ss of v.-nlu:.nhlc ceosysiems. Thus, in this case policy in]plic:utinns associated with EKC-
type 5[1,..]1.::3‘ are Illtil.l‘l]!rl'l[‘lrlilil.‘. In_ this paper i attempl has Iln'::n made 1o empirically examine the relationship
hetween biodiversity and economic grow(h using indicators ol species diversity and income per capita as proxics
for biodiversity and cconomic growth, respectively, The main linding is that while cconomic growth has an ('J(j\.'t:r}y;:
offeet on biodiversity, the type or composition ol this prowth can also be significant for biodiversity loss, In
as shown that countrics with a higher component ol agricultural output in total output, which tend to
experience relatively greater biodiversity decline. Although farmers in these countries
rend 10 use low-level agrotechnology which is environmentally henign, inappropriate farming praclices such as
slash-and-burn cultivation 1s a major cause of deforestation and hence biodiversity loss, There is therefore the need
1o address the underlying causes ol biodiversity loss in these countries which include poverty, lack of propenty

richts and tenure regimes, lack of inadequate rural infrastruciure, health and education services, and lack of

employment opportunities,

The institutional proxy used int
those used in previous studies.
based on broad social freedoms.
associated with improvement in mamma
low-income countries compared to high-

particul:lr. It w
be the low-income countrics,

he study was an indicator ol cconomic [recdoms that is more narrowly defined than
This indicator is based mainly on cconomic freedoms while the others have been
The study results indicate that while improvement in economic freedoms can be
| and bird species numbers, the effect on biodiversity is much stronger in
income countries. The main implication here is that there is a need to

develop appropriate institutional and macroeconomic policics that allow biodiversity values to be internalized in
decision-making processes al the individual and national levels. However, a major obstacle to achieving this
objective is that biodiversity is a global public good, and as SElCII mdu"]duals ;?nd countrics have no incentive to
invest in the stocks of such resources. Thus, there is the need for more international initiatives such as the Global

Environmental Facility that aim to promote (he management of biodiversity resources.

In conclusion, a number of caveats are in order. Given that the measurement of biodiversity loss is imprecisc and
there arc omitled variables in the model, the magnitudes of the estimated coefficients are also uncertain.
Nevertheless, the negative effects of cconomic growth on biodiversity appear to be quite robust. There is the need
for more studics of this kind to enhance our understanding of the relationship between biodiversity loss and
economic growth. In particular, there is the nced for country specific studies. Unfortunately, the availability of
good quality time series environmental data remains a major obstacle to this type of analysis. In many countries,
time scries data on environmental indicators prior to 1989 is unavailable or so poorly reported that its use would be
detrimental to any study. Finally, there is a need to investigate the role of additional socioeconomic and
institutional factors in the income-biodiversity relationship.
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SUSTAINABLE DEVELOPMENT: A REVIEW

Biswajit Maiti
Department of Physics, Govt. Gen, Depree College, Kharagpur-11
Madpur, Paschim Medinipur-721149
Qustainable development is the development that meets the needs ol the present without compromising the ability
Sustaim

{ future generations 10 meet (heir own needs. 1 eontaing wilhin it two key coneepls:
0-” soneept of needs’, particular, the essential needs ol the world's poor, to which overriding priority should be
- The ¢ N

given and .
. The idea of limitations imposed by
+ present and Tuture needs. | -
s Development, Qur Commion Future (1987), Brundiland report

World Commission on FEnvironment and [

the state of technology and social organization on the environment's ability to

me

troduction ) : R, , .
I\I;mh.;r carth has evolved with her special atmosphere Lo support life to flourish in it. Variety of life forms from
) : as

single cell bacteria and microbes to big plants and n!limuls.ﬂll have grown \Ivilh_ their individual ﬁ:a.:ures in \::lritfd
ccosystems specially designed for water, land and air. TIus huge b:odwcrm.l_\,‘r is very much csﬁt:nl_mi to maintain
pmp'er food chain, to provide natural pest control mechanism, lo preserve fertility of l_npd :}nd to retain quality n.f..'llr
and water for the sustenance of lile in it. But, we, the hm.n:m being, in coursc of civilization, h.avc bccr:. cxp_lmtmg
(he natural resources ever more and in turn, creating mwu_"nm?lcntal_ pollution, therchy_destro}'mg h:ud:x-cr§11}- an.ld
the ecological balance is being disturbed. This causcs extinction of Ihf‘nuslunds‘nf species of plants and anm‘m[s in
every moment. Unless we initiate immediate measurcs to reslorc biodiversity, new and Ilann_ful bacteria and
microbes and gene modified pests will grow with threats to other life fonmf and the consequence 1s a l‘u{ge natural
disaster. Therefore, methods of sustainable development are required to be !nrml:llmer.l wl.lh no waslfz of tl_m::. So{mc
discussion is presented here with rules and measures taken up or to be taken up fi’":l‘ establishment ol new lnduslnc:s,
power plants, roads and urban centers. Special emphasis is given to pollution control measures and public

awareness schemes.
What is sustainable development?
The phrase sustainable development means
to maintain cquilibrium ol human ecosysicm (homcost
state of civilization. That is there must be a finc balance
Along with this there must have some measures for environmenta
the study of sustainable development and environmental science twined together. The goal of this is to maintain,
regencrate and improve natural resources for future generations with clean and green environment to live in.
Animals including human being had their birth in forest, but over the years in course of development human
destroyed forest to build their scitlements, villages and cities and to grow croplands and agricultural fields.
Following 18™ century industrial revolution in Europe, deforestation had been taken to new heights with setting of
industrics, power plants, mines, big citics, markets and business centers, ports and rail and road connectivity. These
used up huge amount of wood and mine products as fuel and in turn, emitted green house gasses and other
pollutants to environment, Some wise people raised slogan against deforestation and tried to make others aware
with their writings. Sustainable Forest Management strategy was developed in late 18" century. This movement
took scientific shape in the hands of Alexander Von Humboldt, Georg Ludwig Hartig, Gifford Pinchot and Aldo
Leopold in the development of environmental movement and forest management. One of the first uses in true sense
of the term sustainability was by the Club of Rome, a forum of a group of scientists from MIT, in their ¢lassic
report Limits ro Growrh of 1972 where they affirmed that *We are searching for a model output that represents a
world_ syslum_that is sustainable without sudden and uncontrolled collapse and capable of satisfying the basic
malc.rlal requirements ol :1].] ol its pcnplc": In 1980 the International Union for the Conservation of Nature
yers e in 1953 10 e Moo Worid Charte for Narpe Torsarde Eve peinEomes of coasonvato oot
and guide human activilics on nalilrc In 1987 the Um':' ':'“\' lrl:\th-r It} t-;\;- g‘rmur'ﬂe? N L'ﬂl'l!'ii:‘l"r'-.?llll)n Sk
Development released lhc‘rcpon Om: Commaon Future t::u':] N MT\' "m d o Brogdtiand b“'"‘-‘mh‘a‘t'!ff ””‘J

. . X . . unonly called the Brundtland Report which is
recognized as the definition of sustainable development,
sl of Gl et | 395, e Dy Confrence oy Esmonspia ot Do osaiable cooro
published the Earth Charter -.:.-l1ic]1 gave emphasis on the bﬁildin : ; it ?r.wfupm_cu.r St 1293)

. £ of a just, sustainable and peaceful global society

a strategy that should provide a method to restore natural resources and
asis) keeping Lhe social and economic growth of the present
between the use of natural resources and its replenishment.
| protection. So to say, sustainability science is
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. 17 which emphasized on broad public participation in ‘IL'““JU;,
Of the 215 century. The action plan was Ayendi 20 which L |' It las Tour seehions eially in dev
making as fundamental prerequisite for sustamahle IIF\'I'I“I""L'1 eard combating poverty, espectitty evelo Ing
»  Section §: Novial and Econontic Oimensiong i .{nr'dnl Ilm.il chieving o more sustainable populatioy ang
countries, ehanging consumplion patterns, promoling health, achic ,
sustvinable settlement i deeision making. - Development includes ;1|rllf'-"'l”"-:r“-' Profecig,,
o Neeton N Convervation and Management of ﬁ'-'”"”':'"' ”'”. ’.“ ci,,,qp[\-’.‘llit)ll ol biological
combating deforestation,  protecting rapile Dy j'] nolopy, ind radioaclive wstcs.
(rodiversity), control ol pollution and the management ol I"“Tft tll . mllu'-. ol children and youth, WOy
* Secton U1 Steengthening the Role of Major Groups includes “i trenpthening the role of indigeny,,
NGOs, Tocal authorities, business and industry, and workers; and streng '
Peoples, therr communities, amd farmers. .
© Nection D Means of Amplementation weludes science,
. mstitutions and financial mechanisms, cination where everyone is a user and "“l'“f"l-'mn-,
Theretore the Key strategy is information, integration and participation ""."'“IL_ uneven progress and identif,g
Provider. In 1997 the UN General Ansembly held a special fiessten e _hlmfl- |::] continued deterioration of the
general trends of mereasing plobalization, widening incqualitics n {HEDTIE B welopment (Earth Sunmie 200>,
global environment, As plan ol implementation, Workd Sunmit on .Stf'p'x'r.':.*.lr.*hfrl.‘ Deve ,' pl ety 1.':1'&»;“,"}'
affimied UN commitment to "full implementation” of Agenda 21 alongside the ac ”-L‘L'nc]udin » &oon fuim
Development goals ang identified principles and treaties on sustainable development 1 £ Omig
development, soctal development and environmental protection. . . -
United Nationy Cmfr['rm-:frm Sustainable Dvwfn{m!cur of 2012 was attended by I':f'dm trom _[MJ.FO]um;.:th they
affimed their commitment on Agenda 21 and the outcome is a document “The Future we u.'::n?l . l‘{n 2015, the
United Nations General .-I.v:\‘L'.'HM'.: formally adopted the "universal, integrated and transformative E (13 i Agendu fu
Sustainabie Development, 1t is a sel of 17 Sustainable Development Goals (SDGs) those are to be implemented and
achieved in every country within 2030, .
Sustainable development is configured as the integrated development of four interconnected domam;: ecology,
cconamics, politics and culture, Thercfore, the Human Development Index not only depends on Ihr.? Increase of
human settlements on (his carth, rather it means human habitat with all the modern amenities in a healthy
environment,
Measures of sustainable devclopment and Ecological stability
It comes from sustainable interrelation between human and nature: A healthy human settlement requires
availability of qQuality air, water and land 1o build home, 10 grow crops, to develop industries and to lay roads. For
these since resources arc extracted from environment, unless proper measures arc taken the quality of air, water or
land should degrade. Furthermore, the waste penerated by this process will degrade the atmosphere to larger extent,
Technica) report on the usage of land and waler and specifically on climate change by individual survey or by
sensors or satellite imaging and scientific processing of data will provide us the information of the condition of
local environment and its global impact. Accordingly, from this assessment report on the socio economic condition
of the region and its industrially strategic location, government with the help of social scientists, economists and
environmentalist will [rame out a rule or law on the usage of natural resources and its means of replenishment.
Also, some option should be designed for the mitigation of climate change. For example, waler management by
reuse of water and rain water harvesting, use of renewable energy and low power devices, use of biodegradable
products instead of plastics, use of technologically advanced waste management devices in industries, adopting
environment friendly methods for farming and cultivation (such as agroforestry, mixed farming, multiple cropping,
crop rotation etc.) and obviously aforestation for preservation of biomass and biodiversity are the basic measures
those must be taken care of, So that in the long run we have an adaptive human ccosystem which will meet human
needs as well as preserve the environment,
Earlier it was the thought that economic development means growth of Gross Domestic Product (GDP).
Compctition between the developed countries for more GDP has lead 10 overexploitation of natural resources along
with excess release of pollutants in the environment. [f it will continue, soon nature will lose its ability to replenish
and come 1o a tipping point of failure and extinction of life on carth; huge loss of biodiversity hints towards that.
Economists today speak of sustainable cconomics, that means countries around the world will continue to advance
economically but, not in the expense ol environment. In present day economics, environmental quality 1s
considered as a scarce resource and a deciding factor. So, every economic poliey must inelude proper cost-henelit
analysis such that not much strain will fall on environment. As very complex and diverse relation holds hetween
nature and human activilies, for example those at rural and urban sectors or at dc\'uhlpcd and underdeveloped
countries the economic policies should accommodative one 1o incorporate these variations, However, some
common policies or measures must be adopled, those are
i) use of renewable energy sources (solar, hydroelectric, w

';Ii'r’(:fL.’l:':

rechnology transler, cducation, HHCHI-’I”nmd

ind, tidal energy) instead of tossil fuel or nuclear source.
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i) use of advanced low ¢mission or emission free teelmolopy,

iii) use of low power consumplion devices,

iv) use ol fuel ciTicient transporls,

v) behavioural changes ol extensive use ol public transport and use of eycling and walking,
vi) adophion ol moder are
vii) any corporate or usiness house or
chould contribute to the socioeconomie development of the locality
viii) awareness of social solidanty or eatholie social teaching to a
through (inaneial, environmental and sovial help.
ation of cultural diversity. In the M
the fourth pillar of sustainable development i [raming the policics

hiteceture and planned urhanization,
povernent organization must be aware ol their social responsibility and

llevinte poverty of the weaker section of socicty

ix) presery orld Congress of United Cities and Local Governments (UCLG) it
was regarded as at different regions of the
world.

y) political
life held in common: in accordance with th
al studies and sustainable development should be introduced

Jucation to percolate the message to future generations and

and social empowerment pertaining (o organisation, authorisation, legitimation and regulation of social

is way of povernance or political changes are necessary.

xi) environmen! as a compulsory subject in cvery
course ol higher e lo initiate further rescarch and
development.

The International Institute for Susl
sustainahility index and its measure. The fram
estment,  cconomic policy, climate change
and the role of communication technologies in sustainable
scly and ethically for public policy making and governance.

cal policy framework linked to a

ainable Development has developed a politi
arcas, international trade and

ework emphasises on six core
inv and cnergy, measurement and assessment, natural resource
managemenl development. Each of these sectors should
be monitored very clo
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ABSTRACT _ _

Coastal M'-‘*“'“P“L fmous site now [nlls under Fust !\[ulm'.purl.' District in West “L'HL!HI hais 118 varned I”“[”F"—-ll
dl‘"""“"-\'- This belt hatbors many wild medicinal and cconomically important plants that are avalable in e
winter and summer. But a few of them are available round the year with immense importance as they have lare
demand among local people. Here some potentially important mediemal but economic plant species ||.1-.u_h»_-un
represented. The market demand and use values of these plants were also represented here. [ e direct benefits of
biodiversity in tenms of money exchange from those plants have been discussed. So. these may be used i cultural
garden after artificial manipulation which may be a source of econamy of rural people, This will draw more
attention to manage the resources in a susiainable basis (o protect phyto-diversity in natural habits. Hope that more
efforts would be drawn in near future to manage the resources to evaluate the market economy with a Imitful way
Key words: Purba Medinipur, Some medicinal plants, Biodiversity value, market demand and conservation.

INTRODUCTION

Coastal belt of Purba Medinipur District is a famous site in West Bengal from the ancient age. Purba Medinipur is
one of the 23 administrative districts of West Bengal with the head quarters at Tamluk which was previously called
“Tamralipta’(Bandyopadhyay, 2009). 1t was formed on 1* January 2002 aller partition of Medinipur into Purba
3;1“‘1“”[7”1' and Paschim Medinipur though the later on is divided now as Jhargrant and Paschim Medinipur district
since 2017, The state of Odisha is at the south west border; the Bay of Bengal lics in the south; the Hoogly river
and South 24 Paraganas district (o the cast; and Howrah district 1o the narth east, The district has fowr sub-divisions
namely Tamluk, Contai, Egra and Ialdia (Wikipedia, 2017). Total area of the district is 430140 lakh hac. The
Purba Medinipur district is geographically located between 21° 36" 35"N 10 22257° 10" N latitude and 86° 33° I to
88“ 12" 40" E longitude (Das and Das, 2014). Topographically the distriet can be divided into two parts i.e. a)
almost entirely plane lands on the Fast, west and north and b the coastal plain land on the south. The coastal belt of
Purba Medinipur district is 279 of West Bengal. ‘This distrct Tas a long coastal tract of 65.5 km extending from
West Bank of Hooghly estuary from New Digha and then Junput, Dadanpatrabar, Khejuri and Haldia on the cast to
the further north cast up to the Tamluk or bank of Rupnarayan (Mondal ef a/. 2013). It has live Coastal Community
Development Blocks, namely Khejuri [, Contai ¥ (Desapran), Contai I, Ramnagar [ and I1L The clevation of the
district is about 10 meters above mean sea level. This belt is ofien occasionally affected by the cascades of eyclones
and lemadoes.

The environment is characterized by strong winds, erosion, high evaporation, salinity and s
the soil. The soil of coastal belt is mainly alluvial, sandy and saline. Alluvial soil is found 1l
fertile and dilTerent types of crops and vegetable are grown. Sandy soil is found in sand
of or devoid of organic matter. Saline soil is found in coastal tidal area and in salt pan (D
Purba Medinipur are Haldi, Rupnarayan, Rasulpur, Bagui and Keleghai. River v
irrigation. Majority of plant speeies available are wild natural kind but o tew of tl
plants are introduced type used time to time [or various purposes. Coastal
halophytes and halophytic associates. There are some exotic species
Local people cultivate land with difTerent economic plant species like
those items in diITurcnl‘ |1l:'.cc_s :ﬂung with local wild and cultivated economic plants in local market. But, all plants
species are influence in their habitat and extensively used by local people for different purposes. Man made
influence posed as a threat on those plants. These are mainly anthropogenic
setting of industries which cause a great loss of vegelation as well
knowingly or unknowingly here and there. .
Generally coastal arcas are fl_“dgi]t: ilj nature and very II'I'.IL.‘lIIim[‘IUJ'l‘.II'II due 1o its varjous types of tlora and aund.
But now days the area is |I1|l.:'d with number of people ltlt‘|_uding fishiemicn, They accupy the belt for the
occupation, Thus a calugqry ol pctjplc destroy natural vegetation too. Natural causes like “[.mm wind, cyclone.
1JIRD/December-2017 (Additional/Special) 26 = "
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vinland wineh is veny
dunes and generally least
as, 2014y, Major rivers of
viler is an important source of
tem are agriculural type. Some
areas and tdal areas are covered with
like Eupatorivm, Lantama, Parthenium clc.
Rice, Khesari (Lathyruy sp.) ele, They sell

activities which are fishery, tourism.
as natural ecosystem fragile. People destroy [lorm
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high tide cle. cause serious damayge on ceosystem andd vegetation simultancously. The halophytic association and
gand binders available near the coast are also being damaged equally. i this regard, o general overview of land
patter changes time to time and make vulnerable hahitats that s composite diversity of ceosystem. This change

alTects on the economie comdition of local people as the natural resonrces are: facing threal. Remembering
(hese iU Is very important (o study el monitor the vepetation, to make strategy to restore ccosystem. 1is urged that
coastal zone management authonity, state government, Central Clovernment omd Tocal peoaple would take possible
measures make 1t pristine, By andd Targe from one carnet it s important to study natural resource Tor strategy
development, Not l"ll-|}' that the whole we cim ithe an action plan to sty and rescarch o nataral and planted
onomical Iy important plants thil have potentinl vitlied Vepetation of such belt may he protected
as the situation create achallenpe to the plants and peaple as well
as humanity 1o make a wafepmard Tor near future Ihe present study deals with the study of vegetation, their role on
Teets the nse value and thels austaimihle use along with their status in coastal areas of
he habital Trom degradation as well as 1o re-vepetate the land

may

medicinal and ec

in coastal beltareas (o sve the natural eeosysiet

cconomic development, el
purba Medinpur 1t will help to ereate toevive |
with economie and important plants for CeONONIC ¢
VATERILS AND METHODS

geveral evological surveys were done in the coast

Jevelopment ol local people,

al areas of Purba Medinipur during last 4 years, In this year some
SUMCYVS of market field have been conducted. Survey was conducted in tour ways. Ficld study was done at village
jarv. coastal roads, canal boundary, road sides, and rice fickl boundary, edges near wet lands, wastelands, and
1d and in the public garden of the coastal Medinipur, Study was made wilh quadrat method seasonally.
lies were done in coastal line for Casuarina, Cashew, Acacia, Prosopis plantation including halophytes
somaca sp. Markel study was done Tor potentially important products of wild
and cultivated plants. Knowledue was taken from resource persons regarding their experience for conservation of
palophytes, medicinal or other economic and ccologically important plant speeies. Vugutal_ron study was done on
a collection required for [requency, density and abundance of the specics in different sites of the
o collected in different seasons and colleeted specimens were studicd at laboratory
for identification and specimens were preserved for further research and study. Indigenous knowledge study 1s
1l for cach research. So, [rom ficld knowledge was gathered with the help of old aged persons. Literature
taken for ficld workers and villagers to develop further strategics
ision. Photographs and soils were collected from ficld time to time for analysis of situations.
as herbarium specimen and museum specimens. Generally 4% formaldehyde solution
and 4-3% copper sulphate solution were used as preservatives, Field notes and photographs were recorded for
further study. Dry pans of fruils, seeds, barks, rools etc were preserved with naphthalene balls. Plant identification
was done with the help of standard literature ( Duthie, 1960; Hooker 1892-1897, Haincs, 1921-1925; Prain, 1963;
Das 2007, Anonymous, 1997, 2005, 2010, 2012, 2017) The names of plants were crossed checked following
Bennet, 1987. Publications consulted for last few years werc Chakraborty ef al. 2012; Das and Das, 2014; Das,
2013: Das, 2015. Wetland plant species were indentified with the help of fresh water vegetation of Rimer, 1984
The species of salty marsh were indentificd with the help of muscum of specimen and herbarium specimens of
CAL. Herbarium specimens were prepared as per the methodology of Jain and Rao, 1977. To study use pattern of
medicinal plants, different books of Government sections have been used. But for general consideration the
common book used was Kirtikar and Basu, 1918. Herbarium specimens were collected as per the manual published
by Rao and Sharma, 1990. Halophytic species have been identified with the help of manual on mangroves in India
(Banerjee et al. 1986). Other literature used were Blasco (1975), Banerjee (1987), Dwivedi er af (1974), Mukherjee
(1978), Naskar ¢t al. (1978), Rao ef al, (1972), Sanyal er al. (1984), Sidhu (1960), Thothatri (1981), Wahead Khan
(1959), Walson (1928), Gul and Khan (1995), Subhanian ef af. (2010), Jha et al. (2011) and Ahmed er af. (2011).

RESULT AND DISCUSSION
Result shows that 83 plant specir
Acacia auriculoformis, Anthoeephalus cadamba, Borassus flabellifer,
Diospyros malabarica, Samania samean, Spondias pinnata, Syzygium crmini. Tamartandus indicus, Terminalia
arfuna are woody arboreal as commercial plants for fuel wood purpose. Commercial [ruil vielding plants are
Borassuy flabeltifer. Carica papayd, Cocos nucifera, Mangifera indica, Pithecetlobilum dulee, Pyidivm guajava,
Citrus maxima, and Zizyphus jujube. Medicinal plants widely used are Achvranthes u-.\‘pru.
Adharoda vasica, Abroma augusta, Enhydra fuctuans, Glyeosmis pentaphylla, [chnocarpus frutescens, Virex
negando, Pedalium murex and Urena lobata. Feonomically cultivated species are dAnthocephalus cadamba,
Bombax ceiba, Bougainvellia spectabilis cle. Medicinal plants are Alocasia indica, Amaranthus  spinosus,
Amaranthus viridis, Centella asiatica, Chenopodivm album, Colocasia exeulenta, Divscorca alata, Enhvdra
Muctuans, Glinus oppositefolius, Ipomoca aqatica, Ipomoca batatas, Marsclia quadrifolia, Moringa rJh'!',fi'ru. el
Commercially important plants are Musa paradiasiaca, — Polygontm plebeium, Portulaca oleracea, ,'S'pum!.r’u.\:
Tamarindus indica and Typhoniunt trilobaram. Demand of local wild plants in local market is very high.

pound
open ficld
qpl.\'i.ll st

and sand binder hike Spinifex and

the basis of dat
aoastal belt area. Specimens wer

essenli
<tudy was done using libraries. Suggestions were

on research and exter
All the materials prescrved

nen are found there as common occurrence in coastal belt (Table 1). Among them,
Casuarina equisetifolia, Delonix regia,

Muringa ofeifera,

pinnata,
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¢ (corm) Rs. WKy

"TREt values of some wild products are as follows- dmorphophadlis ,‘;"'""mm.:,:,h,”;:: Eﬁ: I:r'm] (Fruit) l{l.:;-lfr;fw-r”!'r
WSiatica (leaf) Rs.80/Kp., Chenopodium album (whole plant) Its. 200K .".m .u:.;,p.ir.'!-:l-"l"!l-\' (twig) qu 1";'%_
toscorea alata (luber) Rs.A0Ky., Enhydra fluctians (wig) Rs. 10 hunck;.(:é‘;nr.t: f{;"“-"['fﬂ‘r” it ”“.u:.:l_ y
{F'{"mm aqatica (twig) Rs.S buneh, Marselia guadrifolio (leaves) “.‘i..q”."I\jI--I.'ff”f?-“" Pafoganunt plehiu s any
ilz) Rs.10,70,120 respectively/Kp,  Musa paradivigea (Iruils) Rs. Tipieee, = i

Market v

- e A T

3 s Caesociales are dcanthis il W)
Ra.30#1\;:...\;:-:::::!,'.:.\; .m'nmh':, “.ﬂlil} 2“;“!:‘ Some h.‘llll|1|l_\'|'-'5 .'III.:I I][LII!]}].I)JHL ‘lhhﬂLIl;,-.‘m.'_.m.‘.'” ”H””“Lfm 'rjfr,“',“‘!_
Aleuropuy bagopoides, Avicennia mavina, vicenia officinadis, Bathostylis harhata. ' * ek

1 ',

Lenmed \.m.m{.”_m,\'r.',f)plmﬁu .'HHHH;_-”””FJ
‘ o] ;r.-'n-rufn. Sugeda monaicy, J‘;ff:rt-r!,l
* G i

wonin racemosd, Canavalig

FfrrlrmI'L'wlfrft,-ﬂ." fﬁ-“.',-,,',,;{.l.h“- HllH‘”fFHl', .’pnmr!c'u .,,L.I.‘_l,”’,".m.‘

bm-.ff‘{‘cxiu coarctata, Salicornia hevbacea, Salsola batitenenifolia, .'\'un.-n'ra.
maritme - and Tecticornia imdica cte. Other species found here are Harring Pandantes odoray; o
Cacsalpinia bondue, Clerodendrim incrme Ipomoca violacea, Meropa rH!Il.'Hf{.‘frf,l "-] A l[q- : """’"’fu,
Sr‘-"l“t‘t'ff:u'm: pualustriy, ' [important medicinal phinls are Uhay,,

Thespesia populnca,  and Tvlophora emns. teaves anid wholg X iy

vasica (leaves), dloe vera (leaves), Abroma angnsta (seeds). Andrographis paniculafar ( Ao by
.~l.:¢ufr'.rm'hm indica, Catharanthus ,m_{,"‘,.(.i,”I',l,”“ asiatica (leaves), Cissus q;ruu’rfin}:ru'r.':r_\l: m .m.l _‘;,{.{.“m‘.
Emblica officinaliy, Enhvdra fluctians, Euphorbia neriifolia, Gloriosa superba, ‘r"I"”:”.r‘rfm'{f Tj-r,t'tu-m' "r'”r""”"':
gossipifolia, Marselia quadrifolia, Ocimum sancium, Plumbago zeylanica, Smilax avalifolid, Swictenia ”"""If”i:rrq}
T;\'a"ri.hhnr:f tenuis, irey m'_qu;u."n and Wedclia cafendilncea. . P

The study revealed that coastal belt need immediate protection for some endangered species. Jn-silie conservatio, iy

4 i H = H— Ly » i ) bis N
needed urgently. Habitat conservation is needed to protect these plant species as they help local people to devely,

their economy and 1o stay alive

in changing situation

Table 1.
Plant species of common occurrence though some are used in different purpose
SL | Name Family Plantation Use Conservation I
AL /technique e — —
1 Acacia catechy | Mimosaceac Propagated by | Unripe crushed Measures needed .
plantation with | seeds are used to
[ (L) Willd. Otiy. seeds treat Syphilis !
2 Acacia [ Mimosaceac Sced Ornamental, fuel Measures needed 1
auriculiformis germination wood is obtained |
A. rate is high l
Cunn. [
Ex. |'
Benth .'
3 Acacia Mimosaceae Plantation type | To treat diarrhea, Need protection R
niloticafL.) and grow tonsillitis, keep teeth |
willd, Ex. Del. naturally and gum healthy |
ssp indica |
(Benth.) Brenan _ |
4 Achras sapoda Sapotaceac Economic To treat fever Grafting should be 1
L. plant hemorrhage, wound, | adopted Lo conserve |
ulcer and gall |
bladder stone - _ |
5 Achyranthes Amaranthaceae Wild Root Partis used in | Need conservation |
aspera L. ali { a paste with |
turmeric and Costus
rhizome which is !
anthelmintic), used '
in gynecology and to |
sease the symptom |
of malaria |
6 Adhatoda Acanthaceae Propagation Leaf is used in Need conservation
zeylanica through bronchodilator
Medic. cutting. action, cough and
cold. |
7 Athizia lebbeck | Mimossceae Commercial Used to treat boil, Need conservation '
(L.) Willd. lree COU‘L__"]L abdominal |
tumors &
inflammation
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8
seholaris(lL) Huouph cutting | Malara, epilepsy protection
R.Br. . and asthinn
9 -E:}fﬂl'(?'hlfﬁf‘-\' Rubiaceae Avenie lree Used imaneninand | Need protection
cadamba Need more arthritis
| (Roxh ) Miy. _ plantation _ B
10 - .h'll,'l_'f;f_t”h' Papaveraceac Seed movery Used to treat kidoney | Need to conserye
Mevicama(Roth, danperons il pain ane malaria
) Schum mixed with
rapesced
4[[__ l-r.;:!"r'-_-yrw'h';—'.v Acinthageae Wild Vsed (o treat Need pmlccnru] of waste |
paniculata( Bur commuon coled, upper | Tand I
m. 1) Wall. ex respiratory tracl '
Nees infection, jaundice I
I andl eancer. B _ _ __J
=PI dmoma ‘Annonaceac liconomic Leal decoction is Need plantation for
squaniosa L, planted by uscd 1o treat _ conservation |
seed dysentery , urinary |
tract infeetion and
wound |
Lr‘:— Areca catchu L. | Arecaceae Economic, Used economically | Need protection & more ]
' sand binder plantation '
,planted with '
seed
14 | Azadirachta Mecliceae Medicinal, Leaf and bark
indica A. Juss. cconomic, balance blood sugar
propagated levels, improves
through seed liver infection and
skin discase
15 | Bambusa Poaccac Economic Leaf used in Need more plantation
bamboos (L.) digestive problem,
VOSS respiratory and
menstrual problem
16 | Bambusa mlda | Poaceac Feonomically | Used in paper Need more plantation
Roxb. usable making
|17 | Barringtonia Lecythidaceac Wild Used to Ircal anti Nced conservation
sentangula(L.) propagated by | microbial disease
Gacertn. seed “and diarrhea
18 | Bambax ceiba Malvaceac Silky Mosses Omamental, bark is | Need suitable use
L. are important | used in urinary
problem
19 | Borassus Arecaceac Good sand All parts cconomic | Need more plantation in
Slabellifer L. binder coastal arcas
20 | Baugainvellio Nyclaginaceac Omamental, It has anti diabetic | Need more propagation
spectabilis propagating by | and anti
Willd. cutting inflammatory action .
21 | Caesaleinia Caesalpiniaccac | Nuts are Seeds are antipyretic | Needs protection from
bondue (1..) cconomic and used in liver illegal cutting and
Roxb. disorder, burning,
22 | Calotropis Asclepiadaceae | Economic, Used in skin discase. | Need protection.
sveantea R.Br. collon is
oblained.
23 | Calotropis Asclepiadaceae | Colton is Flosses are used for | Protection is needed
procera (Ail) obtained its lilling purpose
| [ AILL
24 | Cassia alata L. | Caesalpiniaccae | Fruits are Ormamental ,used as | Conservation is not
L ceonomic vermicide , needed
29



| astringent ,purgative - -
nnd to treat skin
. disense _ i w——
35\ Cassia fiswda L, | Faboeene | Omamental | Used to treat cancer, | Protection needed
Jprapngated by conslipation,
W || E— seedls diabetes and pimples — ——

2 Caswaring | Casunrinacene | Feonomic | Windbreak of'sea Illegal felling should be
aquesetifolia |'I1.il|'|.|£\lit'|l|l. SOre [Il'[."!'l:.'lﬂlllll and need

| R&G Forst, stand protection

37| Cissuy | Vilaceae Liconomic Steam used for bone | Need protection
quadrangularis [racture, peplic
L. uleer, osteoporosis

scurvy and cancer —

28 Centella f\piﬂcl_‘:[u chcm[ivc Leal used lor Need P!Ull.'ﬂ[iﬂl'l from
asiatica propagated, anxicly, improving | illegal collection
L.(Urban.) economic memory and

. . : : intelligence :

29 | Citrullus Cucurbitaceae Vegetative, It has antimicrobial | Need protection for
colocynthis (L.) propagated by | activity conservation of phyto-
Schrad. Seed, Scd diversity,

germination is
low.

30 | Citrus maxima | Rutaceae Economic, Fruit and leaves are | Need more plantation
(Burm.£) Merr. vegetatively used to treat liver

propagated disorder _

31 | Clerodendrum Verbenaceae Conserve soil | Soil protector in Need conservation
inerme (L.) canal sore, used to
Gaertn. treat fever skin

diseasc, rheumatism
and asthma B

32 | Clerodendrum | Verbenaceae Grow margin | Leavesarcused in | Need protection j
infortunatum L. ol seasore liver disorder,

bandh,propaga | malaria and diabetes
ted by sced

33 | Coccinia - "| Cucurbitaceae Propagated by | Fruits are used to No need for
grandis ; T | seeds treat fever, leprosy, | conservation
(L)Voipt. asthma , bronchitis

. . and jaundice.

34 | Cocos nucifera | Arecaccac Economic, soil | Nutritious, roots are | Need protection and
L. " ' prolector used as mouthwash | plantation

| Jused in dysentery

35 | Crotalaria - Fabaceae " | Not known Preservation needed for
pallid At phyto-diversity

conservalion

36 | Croton Euphorbiaccae Anti-bleeding | Used as [uel and Need protection
bonplandiaimm agenl detergent, leaf paste
Baill. is applied for skin

disease
37 | Cuscita reflexa | Cuscutaceae Epiphytic Febriluge and used | Need more study
Roxb. : ) in viral disease,
' useful for the
treatment of
headache, labor pain
' o and bone fracture
38 | Cynodon .| Poaceae .~ ‘Fodder Juice is good in Need habitat coservation
| dactylon(L.) -~ g : plant,vegetativ | normalizing sugar
Pers. ’ . e level, it enhance _
JIRD/December-2017 (Additional/Special) 10
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—] T propagntionan immunity 1
cred plamtal
Hingly - - -
9 W_ Wﬁ';p_ci-.-m-;{d - FFodder |-i|||nl Usadl i slomachic, Need protection
i romndus L. bulb 14 used 10 treat
fever amd digestive
_____ | system disorder
0| Damramerel L, | Solmacene Propagated by | Used in asthma Need conservation
——_ seed :
']TJ “Delonix r_c:;_:ic':' o (‘:F.«'-u—lpininccuu Ormamental Leal steam and bark | Need p.rmccuun and
(BojRal is used 1o treat plantation
diarrhea,
constipation and
diabetes
1 “Dillenia indica Dillenincene Liconomie [Fruit is used to treat | Need prolection and
L. abdominal disorder, | plantation
bark and leaves arc
astringent, used as
mouth wash
43 | Diospyros Ebenaceac Fruits Used to treat Needs protection
malabarica(Des economic

r.)Koslel,

diarrhea, dysentery,
gonorrhea, leprosy

and tumors, |
44 | Dolichandrone | Bignoniaceac Canal side Mangrove trumpet Need altention and
spathacea(L.f) plant low in tree special study
K. Schum. [requency
45 | Eucalyptus Myrtaceae Plantation Oil is used 1o treat Need protection for first
globules Labill, stand bronchitis, influenza | few years.
and diabetes
46 | Ficus Moraceac Common, Used in ulcers, Need protection ]
henghalensis L. religious plant | vomiting, fever,
inflammation and
leprosy.
47 | Ficus religiosa Moraceae Common, Bark checks blood Need protection
L. religious plant | loss, diarrhea, gout
and lowers serum
uric acid level.
48 | Ficus hispida Moraceae Common canal | Used 1o (real fever, | Need protection from
L[ side plant Jaundice, piles and cutting as firewood
diabetic ulcers
49 | Garderia Rubiaceae Omamental,pr | Low in f requency Need more plantation
Jasminoides opagation by
| | J.Ellis. culling
50 | Glycosmis Rutaccae Common Medicinal, treat liver | Need more work
pentaphylia Jhelps to study | disorder
| (Retz)D.C. community
!_5 U | Gloriosa superb | Colchicaceae Rare Treat infertility, Need habitat
L. ulcer kidney conservation and more
problem, cancer, atlention
small pox; applied in
child birth
32 | Ichnocarpus Apocynaceae Low in Used to treat Need special protection
frutescens(L)R. frequency rheumalism, asthma
Br. and cholera
53 Ipomoca Convolvulaceae | Grow in Used as fuel wood Need protection [rom
L Jisinlosa Forsk. fencing side culling
UIRD/December-2017 {(Additional/Special) 31

Scanned with CamScanner



JIRD/December-2017 (Additional/Special)

32

L]
Scanned with CamScanner

————— [ Need protection "
54 Ipomaca cpatic Convolvulaeene | Feonomie, Ilw?t!w.-i'un j
Forssk, protect constipatl |
,,-ni,l_pn'-:'rngnlcr.l
by sead and \
— vegetatively | ol ng o protection ang oo~
35 [ Jamepha TFuphorbinceae | Seeds are I wiga e “.m} :]hlo Need protection and ey
Lossypifolia L. cconomic, oil | toall brush; usc )
is obtamed Ireal cezema,
from sceds dysentery and .
urinary disease | |
(S6 Kyllinga trieeps | Cyperncene l‘conomic : hices I1uh|_la'l ]
R-ﬂll : ™ Yl c Er_]_.ﬁ'cr\'almn |
ottb, ; leed protection of
57 | Limonja Rutaceae [iconomic, Used (o lreal hl.llly I‘w-u..l I |
acidissim L., propagated by | pain, gum bleeding habital |
seed and prevent low ;
blood pressure. | . |
58 | Mangifera Anacardiaceae [Economic Seeds are used in Need more plantation ™
indiea L. asthma and fruits are :
used in heat stroke : =g
59 Mikania cordata | Asteraceae Medicinal Prevent external Need hab'_lm
(Burm.f) B.L. bleeding; it is conservation |
Roxb. antiseplic i 1
60 | Milletia pinnata | Fabaceac Economic Wind breaker, Need habitat
(L.) Panigrahi prevent soil erosion; conservation and more
it has antiseplic protection '
propertics
61 | Moringa Moringaceae Highly Prevent pox .check | Need large scale
oleifera Lam., economic blood pressure plantation
62 | Oldenlandia Rubiaceae Low in Used to treal Need protection
corymbosa L. population stomach disorder
Jaundice l
63 | Opuntia stricta | Opunliaceac Population “Stabilizes sand Need protection from |
(Haw.)Haw. insulficient dunes burning )
64 Opuntia Opunliaceae Population Sand binder Need population
manocantha insufficient prolection
Haw, I
65 Pam..'mmx Pandanaceae Low in Used to treat colic Need protection ol
Sascicularis frequency and rheumalism habitat and protection
Lam. [rom burning and culting |
66 | Phoenix Arecaceae Low in Juice is used as Need increase in
sylvestris (L.) population beverage, used to population
Roxb. treal gonorthea,
heant and abdominal
complain |
67 | Phyla nodiflora | Verbenaceae Fodder and Used to treal High in frequency, no |
(1..) Greene soil binder diarrhea, fever and need for conservation
plant wound
68 | Pithecelliobium | Mimosaceae Fconomic Seed is used in Need protection ]
dulce conslipation
(Roxb.)Benth.
69 | Prasapis Mimosaceae Fuel wood Frequency is low, need
Jufiflora species more plantation
(Sw.)D.C. |
70 | Psidium guajava | Myriaceae Economic, Used in tooth ache, | Need mare planlaliﬁ-n'_—-
L. propagated by | vomiling and
cutting and diarrhea
grafling




Ricinus Iiuplmrhincc;ic—_ Liconomic (‘mlpr oil is Need more plantation
mr‘ communiy L. medicinal obtained; used to
Areal skin disease |
=5 Samania saman | Mimosaceae | Wood of Treat dirrhen and Need more plantation
s I* Muell. A —— commerce | stomachache | and protection
£ .T‘_;.::m-h-"}l.; | Amacardineene | T 'mnullt'rui:ll.l:c H‘wll o Ireal T"Jll'n'i-'ll |=’Ilflél! scitle
] pinnata (L.0) vioinie clinrrhea, |{rn:il"|“r plantation
Kurntz. menstruation,
indigestion and
i __ nausein
4 T,f_-ﬁiﬁmh Myrtaceae Economic, Fruit is US‘L‘(II totreat | Wild, r‘fL'L'd more
(L.)Skeels. medicingl diabeles, itis a pood | plantation
i blood purifier :
75 | Terminalia Combretaceie Medicinal Treat gonarrhea and | Need conservation
- arjuna(Roxh,)W cardiac problem
ight &Am, :
76 | Tamarindus Fabaceae ?::nm:mic, Treat abdominal Nceed more plantation
indica L. medicinal pain , diarrhea and
dysenlery :
77 | Thespesia Malvaceac Road side Treal ulcerative More plantation is
popudnea (L) plant, colitis needed
Soland. ceconomic
78 | Thevetia Apocynaceae Ornamental Oil has antifungal Need more plantation
peruviana plant and anti teomite
(Pers.) Schum. property
79 | Tiliacora Menispermaceae Woody Used to treat Need protection
aewmineate climber leucoderma
Colebr. ,
80 | Tinospora Menispermaccae | Wild climber | Used to treal skin Nced species protection
cordifolia with infection and
(Thunb.)Miers. photosynthetic | gonorrhea
rool, lrequency
is low
81 | Trewia Euphorbiaceae Wood of - Used to treat Nced more protection
nudiflora L. commerce rheumatism and plantation
82 | Urena lobata L. | Malvaceac Medicinal Used (o treat bone Need habitat
_ fracture conservation
83 | Vitex negundo Lamiaceae Medicinal Treat in rheumatism, | Need habitat
L. insect and catfish conservation
L bite , gum pain
CONCLUSION

Ecosystem damage and soil erosion is going under threat due to anthr
specics are destroying from habitats. Tn some places new halophytic pl
grazing. Renovation of canal system has created damage to associated N
Now day by day. Gevernment should take sleps 1o protect land; otherwise all the natural vegetation will be
vanished in near future. Local people should be aware about importance of vegetation. Ministry of Forest and
Environment and climate Change must put atlention through state bodies to check the fragile ecosystem. Local

authority should have to form a committee of local people to creale new plantation and protection of habitat and
species for our sustenance.
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opogenic and natural cause. As a result,
antalions are uprooted and destroying by
ora. Coastal bank has been broken by tidal
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ABSTRACT )

A _ ere great biodiversity in the south West Bengal. But there was no syslematic
revicw wis Fnu'nd on only effects of l:imli\'crsi!)' on human health of the south West Bengal. The aim of this study
was to detennine the effects of biodiversity on human health of south West Bengal in a systematic manner.
pilipenko N x'flu.", (2018) revealed that sesamin was able 10 inhibit formation of a major metabolite of warfarin, 7-
hydroxywarfarin. Sf”"”_-” el al, (2016) was determined the penetic diversity and multiplicity of infection of P.
falciparum population in Kolkata, West Bengal, India. The majority of genotypes occurred at a frequency below
10%. The mean mpltiplicitim‘ of infection for mspl and msp2 gene were 2.05 and 3,72, respectively. The P.
falciparum population of Kolkata was genetically diverse. As the frequencies of most of the msp! and msp2
alleles were 101'.\" the probability of new infcch‘m]- with genotype identical to that in pre treatment infection was
very rare. Banik A et. al. (2016) indicated that the diverse polyvalent phytonic PGP bacteria, which may be
exploited as bio-inoculants to improve rice production Shasmal Af er. al. (2012) postulate that the prominent
helical structure related to the 23 rRNA actively participates in the mechanisms of translation in mycobactena.
Saha DC and Padly PK (2011} siated that the effect of air and noise pollution on abundance and variability of
birds in this forest have been compared to an almost non-polluted forest of the same bio-geographic zone. Both
species diversity and population density of birds were found to decrease in the polluted forest, especially in the
arcas adjacent 1o crushers. Significant medical and pharmacological discoverics arc made through grealer
understanding ol the carth's biodiversity, Loss in biodiversity may limit discovery of potential treatments for many
diseases and health problems,

Keywords: Biodiversity- South -Wesl Bengal

(1 is already established that there w

INTRODUCTION

Biodiversity underpins life on carth, and refers to the variety found in biota from genetic makeup of planis an
gnimal to cultural diversity. The term biodiversity, now enshrined in the literature, refers to the biological diversity
o describe the variety of life forms at all levels, from micro-organisms to wild flora and fauna, besides the human
species. However, the variety of living beings should not be viewed individually, but as a structural and functional
whole, from the ccological standpoint of the natural system.

people depend on biodiversity in their daily lives, in ways that are not always apparent or appreciated. Human
health ultimately depends upon ecosystem products and services (such as availability of fresh waler, food and fucl
sources) which arc requisite for good human health and productive livelihoods. Biodiversity loss can have
significant dircet human health impacts if ecosystem services are no longer adequate to meet social needs.
Indircctly, changes in ccosystem services affect livelihoods, income, and local migration and, on occasion, may
even cause political conflict.

The main aim of the study was to review whether there is any effect of biodiversity on human health and determine
(he root cause of it and also find the remedial measures of it.

Pilipenko N et. al. (2018) were established that the rate of 7-hydroxylation of warfarin was significantly decreased
in the presence of sesamin in the range of concentrations from 5 to 500 nM, and was not affected by cpisesamin,
cafTeic acid and ferulic acid in the same range of concentrations. The kinelic analysis indicated non-competitive
type of inhibition by sesamin with Ki = 202 £ 18 nM. They revealed that sesamin was able to inhibit
formation of a major metabolite of warfarin, 7-hydroxywarfarin. Saha p et al. (2016) was determined the
genetic diversity and multiplicity of infection (MOI) of P. falciparum population in Kolkata, West Bengal, India. A
total of 80day-zcro blood samples from Kolkata were collected during a therapeutic cfficacy study in 2008-2009.

DNA was extracted; allelic frequency and diversity were investigated by PCR-genotyping method for mspl and
msp2 gene and fragment sizing was done by Bio-Rad Gel-Doc system using Image Lab (version 4.1) software. P.

faleiparum mspl and msp2 markers were highly polymorphic with low allele frequencies. In Kolkata, 27 mspl

different genotypes (including 11of K1, 6 of MAD20 and 10 of Ro33 allelic families) and 30 different msp2

genotypes (of which 17 and 13 belonged to the FC27 and 3D7 allelic families, respectively) were recorded. The

majorily of these genotypes occurred at a frequency below 10%. The mean MOI for mspl and msp2 gene were

2.05 and 3.72, respectively. The P. falciparum population of Kolkata was genetically diverse. As the frequencies of
most of the mspl and msp2 alleles were low, the probability of new infection with genotype identical to that in

pretreatment infection was very rare. Banik A et al. (2016) stated that the diversity of endophytic and epiphytic

diazmmphs in different parts of nice plants has specificity to the niche (i.e. leaf, stem and root) of different
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intrinsic pGp lr'Iil1L- 1IIll‘l-!:;:]'-] and Actinobacterin (r\-ltumlmclcmlun sp). . ”‘Imnll‘ml[" y), nitrite (f}.nl-].drmul my.
). and sidero ;ht: (\- !'|~ ¢ Juale (0.4-14 He ml(-1), A (“‘!-H.I-:Iinn of rice (cv. Swarna) ..‘;Cl:dlln_gs Wit
<Eloiie iml-ncls I:’:] [1 mln‘_ﬂl_lt'm-fl.ﬂ pmol ml{-1)) production, lrllm.-“l,‘kc shoot and root clongation w!uch Way
cum[muf “.i.m ; .|'. H l':"f"’“\"-'-' -111111.’]Cl.{.l1'| |114:1nl. growth |1:|r:1mc!|.r..‘s I m]- bt phymnic PGP bacleria, Whi:;]-,
may be exploit *];l Hirp I-Gl nllrlhutcs_. They '”".Lhu"m"[ lhm. e d“.%m[[\d }::t‘ al. (2012) analysed a 3D cryo.gy
b bF i]- ¢d as ll-u-mnc}llnnls to improve rice producl:.un. Shasmal J i .qin of the ctiological ageny o
ol the 708 rbosome from Mycobaclerium smegmatis, a saprophytic cous Jures of other prokaryar
tuberculosis iy humans, Mycobacterium tubereulosis. In comparison with the 3D struclures © 2 thei r}t{nC
nibosomes, the density map of the M I 05 ib reveals unique structural features anc l}ur relatiy,
orientations 3 ¥ maj i¢ M. smegmatis 708 ribosome reve: litional FRNA segments and ey,
Mations m the ribosome. Dramatic changes in the periphery duc to additio e cvident. One of the m

dommns‘of some of the peripheral ribosomal proteins like S3, 85, S16, L17, L.25, are ¢vi E[ 'Ii": 54 of the -1[;.“
notable features appears in the large subunit near L1 stalk as a long helical structure 'ncxl to :]‘3 AII-IIU'-' th 1} o
TRNA. The sharp upper end of this structure is located in the vicinity of the mRNA exil ::Imnrrn.‘. : nli-l'- llc M.
smegmatis 708 ribosome possesses conserved core structure of bacterial rihmiqmc, the n‘c-.»‘s!ru':_lll I‘- N :-EIUFCS.
unveiled in this study, demonstrates diversity in the 3D architecture of bacterial ribosomcs. th.y postula LI it lf-u;
prominent helical structure related to the 23S rRNA actively participates in the mechanisms o_l trans ation iy
mycobacteria. Saha DC and Padhy PK (2011) stated that ‘The Rajmahal-type quality stones fnr bllllll{lT:jE,FlmTUSCS
arc found abundantly in Birbhum district, West Bengal, India, where stone mining and crushing have e the
main industrial activity. Although crusher dust is injurious to health, demand for crushed stone is c\_.'-.:r-n:;rulamng as
aresult of rapid infrastructural growth in the country. Most of the crusher units al Rampmhﬂ_l ar= siluate diong the
roadways adjacent to forest under Tumboni Beat of Rampurhat Range of Birbhum Forest DI\:’ISIDI]. Em_:ccssw-.: load
ol air pollution in this area has led to degradation of this forest, The status of the ambient air {11‘1:1_ noise level was
evaluated. The effect of air and noise pollution on abundance and variability of birds in 1111}:_ forest have ht.ﬁcn
compared 1o an almost non-polluted forest of the same bio-geographic zone. Both species diversity and F"F”'m‘_“-"
density of birds were found 1o decrease in the polluted forest, especially in the areas adjacent to cr}ls!wrs. For
companing the pollution status of two different forest sites and for eslablishing whether the density of birds have
any corrclation between the sites, the Student's t-test and the chi-square test were applied respectively. Most of the
resulls proved to be significant. '

There is prowing concern about the health consequences of biodiversity loss and change. Biodiversity changes
affect ecosystem functioning and significant disruptions of ecosystems can resull in life sustaining ecosystem goods
and services. Biodiversity loss also means that we are losing, before discovery, many of nature's chemicals and
genes, of the kind that have already provided humankind with enormous health benefits. Biodiversity plays a
crucial role in human nutrition through its influerice on world food production, as it ensures the sustainable
productivity of soils and provides the genetic resources for all crops, livestock, and marine specics harvested for
food. Access to a sufficiency of a nutritious variety of food is a fundamental determinant of health, Nutrition and
biodiversity are linked at many levels: the ecosystem, with food production as an ecosystem service; the species in
the ecosystem and the genetic diversity within species. Nultritional composition between foods and among
varicties/cultivars/breeds of the same food can difler dramatically, affecting micronutrient availability in the diet.
Healthy local diets with adequate average levels of nutrients intake, necessitates maintenance of high biodiversity
levels. Intensified and enhanced food production through immigation, use of fertilizer, plant protection (pesticides) or
the introduction of crop varieties and cropping patterns afTect biadiversity, and thus impact global nutritional slatus
and human health. Habitat simplification, species loss and species succession often enhance communities
vulnerabilities as a I"unclinr.i of cnvircrn_mcm_nl receptivily to ill health. 'Impontance of biediversity for health
research and traditional medlle_nc: de1t_|ra‘nal mediu_::inc continues to play an essential role in health care, especially
in primary h_uallh care. TFnd|1|?naI medu‘:lm?s are cs_timﬂ.ted to be used by 60% of the world's population and in
some countries are extensively incorporated into the public health'system. Medicinal plant use is the most commen
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ation ool in traditional medieinge

;: collection froam \\-i.ll:ll 1?\::1?111':1ll.|i]:1li:|Itll!ml;l:r{:1-u_ll"f"l"|')' medicine Wn.r]‘th'."lllc. Moedicinal plants are supplied
and cultural '-nll .,I:l.”.m".' '\-1!"13_.' communities rely on natural products collecied
ol e II'I‘I|I1 I]'l -'*H.] n addition 1o Tood, r\lklhuu‘pll synthetic Im'c;lu:mc:-: are
a relics on lants tdeman lor Imll_ar:ll products persists [or use as mcdl_cm:nl products
erstamsd aned treat umian disenges ‘."!", i ““?'"“l-'i and-mierohes to understand human physiology and 1o
areryEE [ consyslonis - SCUSES Infections diseases: Human activities are disturbing both the structure and
[‘11|1|.:I|!.ﬂ'lh‘u" u:n‘.a.:-.llllu_ ad :1|Ic1'|l‘\u nilive hivdiversity. Such disturhances reduce the abundance of some
@[g-.llﬂ-‘""‘":_"l'l_‘\f' 1." :pn l'“:“'? ”m“"lh m olhers, madily (he interactions amonyg organisms, and aller the interactions
petweeh o :l-l‘“?l,‘?h \'.L"l 1.“‘“. Physical and chemical environmenls, Patterns of infectious discases arc sensitive to
(hese tll-"l“" I"-":L:-“- 1 -.l_l"'l Processes alfeeting infectious disease reservoirs and transmission include, deforestation;
Jad-use L‘]“.'I\nll"'": .“'“Lr 'I"fll'llilgcmc||1 e through dom construction, irrigation, uncontrolled urhanization or urban
gprawl: “““"‘1""_"“_“".I’,':"‘“""“I“ chemicals used 1o control certain discase veclors; climate variability and change;
u-.igﬁ_‘““"_""" 111[-...n'.“\l|m1:1| travel and trade; and the aceidental or intentional human introduction of pathogens.
Hi\““"'-‘f-"T‘?' Pf‘f?'d"‘:_' namerous ecosystem services that are crucial (o human well-being at present and in the
future. € l,""*'_""' & 8 ”"""_P‘,ml Part of ceosysiem Rmctioning and human health is impacted directly and indircctly by
resulls of climatic conditions upon terrestrial and marine ccosystems. Marine biodiversity is affected by ocean
*"‘idi“f::.mm" related 1o levels o carbon in the atmosphere. Terrestrial biodiversity is influenced by climate
variability, Siclias extreme weather events (ic drough, flooding) that direetly influence ccosystem health and the
roductivity and availability of ccosystem goods and services for human use. Longer term changes in climate affect

(he viability and health ol ecosystems, influencing shifts in the distribution of plants, pathogens, animals, and even
puman scttlements.

Control the causes of significant injury to biod
on biodiversity.  Establish a system of prole
development in areas adjacent to protected
resources 10 ensure conservation and sust

n-“,‘di':

(hoVE ., "
o ccosystems for medicing)

cailable for many pumoses, the
l1‘ | Ihl N T
ad piomedical researely

iversity, and adopt measures to avoid or minimize adverse impacts
cled areas and take mcasures to promote environmentally sound
arcas. Both within and outside of protected arcas, manage biological
! ainable use; promote the protection of ccosystems, natural habitats and
maintenance of viable species populations in natural surroundings; develop laws to proteet threatened species or
populations. Rehabilitate and restore ecosysters and promote recovery ol threatened species. Control the risks of
the use and release of genctically modified organisms likely to have adverse impacts on hiodiversity. Create
incentives for the conservation and sustainable use of components ol biological diversity. Promote and encourage
public understanding of biodiversily conservation. Protect, preserve, and maintain knowledge, innovations and
practices of indigenous and local communities embodying traditional lifestyles relevant to the conservation and
sustainable use of biological diversity. Promote their wider applications with the approval and involvement of their
holders, and encourage equitable sharing of the benefits of using this knowledge, Take measures for ex situ :
conservalion (i.c., conservalion outside the natural environment) of biediversity components as an essential

complement to the primary conservation measures of habitat protection and restoration. This includes establishment
and maintenance of gene and seed banks

CONCLUSION

It may be concluded that biophysical diversily of microorganisms, flora and fauna provides extensive knowledge
which carry important benefits for biological, health, and pharmacological sciences. Signilicant medical and
pharmacological discoveries are made through greater understanding of the earth's biodiversity. Loss in
biodiversily may limit discovery of potential treatments for many diseases and health problems.
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I::IE'} words: Meliolaceae, Meliola acalyphi var. fdica var. nov., fungal taxonomy . few vanety
1. |
INTRODUCTION
any workers all over the worg

L.‘ . = . . , . -
eaf inhabiting fungi are the most fascinating ones, which altracted  attention of m
ogical survey 1°

?nf:.c a long time. They cover a wide rangc of fungi. During mycol

oliicolous meliolaccous fungi were collecled from district East-Midnapur of Wesl Be have done thei
with description of one new variety of Meliola acalyphidis Toro. A large no. of researchers 11..1'»;3l ¢ ntt— dn.lr work
on meliolacecous fungi viz. Bilgrami ef al. (19?0' 1981, 1991); Crane amd Jones (2001); Hans .ur (1961,
Hosagoudar (1996, 2004, 2008, 2010, 2013); Hosagoudar et al. (1998, 2000, 2010, 201 5 Jamaluddin ¢t . (004),
Jana er.al. (2005, 2006, 2007, 2008, 2009 ),I Kar and Maity (1970), Patil and Thite (1997)- Patil and Mahamulkgy

(1999), Sarbhay et al. (1996).

MATERIALS AND METHODS

!nf'cclc:l plant parts were noticed carefully in the ficld, ficld

infection, locality, altitude etc. In the ficld cach infected plant

These infected plant parts were pressed neatly and dried in-between blotting papers. £ 0 mi
10% KO solution. Aller 30 minutes, KOl

were taken directly from the infected leaves of hosts and mounted in .
1975. Alter the study of cach collection, the

was replaced by Lacto-phenol, prepared according 10 Rangaswami, ] .
Graduate Department of Botany, Presidency College,

holotypes were deposited in Mycological Herbarium, Post

presently, Presidency University, Kolkata, West Bengal, India (PCC 5730).
RESULT AND DISCUSSION

Coloniae amphigenae, maxime cpiphyllae, nigrac,
dispersae, raro conluentes. Hyphae subrectae, undulatae vel anfractuae,,
acuteque ramosae, dense reticulatae, cellulac plerumque 18-34 x 6-9 pm.
recta vel curvula, antrorsa vel patentia, bicellula, atrobrunnea, 17-27 pm longa;
cuneata, 3.5-10 x 3.5-8 pm; cellula apicali ovala, globosa, inlegra, sublobata vel stellatus lobata, 12-19 x 10-13
um. Phialides producentes in ramus separates myceliales, alternatae, raro oppositac, ampulliformes, 15-27 x 610
pm. Setae myceliales numerosac, dispersac vel juxta perithecia aggregatac, rectae, nigrae, 400-800 x 7.5-10 pm,

irregularis bifurcatae vel trifarcatac ad apicem, 15-20 pm longae. Perthecia dispersa, globosa, nigra, vermucosa,
e. Ascosporae ellipsoidae vel obovoideae, 4-septatae, rectae

140-200 pm diam. Asci ovales vel elliptici, 2-4 spora

vel leniter curvulae, utrique rolundatae, fortifier septis constrictae, medio cellula largus, 35-45 x 14-18 pm.

Colonies amphigenous, mostly epiphyllous, black, velvety, subdense to dense, up to 3 mm in diameter, scattered,

rarely confluent. Hyphae substraight, undulate to crooked, brown, septate, branching mostly alternate al acule
t 10% opposite, straight or benl,

angles, closely reticulate, cells mostly 18-34 x 6-9 pm. Appressoria altemnate, abou
2.celled, dark brown, 17-29 pm long; stalk cells small, cylindrical to

antrorse to spreading, straight (o curved,

cuneate , 3.5-10 x 3.5-8 pm ; head cells ovate, globose, entire, sublobate to stellately lobate, 12-19 x 10-15 pm.
Phialides borne on a separale mycelia branch, alternate, rarely opposite, unicellular, pale brown, ampulliform, 13-
27 x 6 -10 pm. Mycelial setae numerous, scatlered to grouped around perithecia, straight, black, 400-760 x 7.5-10
um, irregularly bifurcate 1o rifurcate at the apex, 15 to 25 pm long. Perithecia scattered, black, round with
verrucose wall, seated in the centre of the mycelial colony, 140-200 pm in diam. Asci few, oval to cl’liplical. 24-
spored. Ascospores ellipsoid to obavoid, broad, 4-septate, straight 1o slightly curved Tﬂ‘unded at ends, decply
constricted at the septa, middle cell larger, dark brown, 3545 x 14-20 pm. ) ' h
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jmen studied: On leavey uf.-l-:’u!'.'.hfm indica L, (F

]|\i|i“' Coll. T. 1{ Jama, 05,12, 2005, PCC $T30 ([Inlm}:u:t]ily-!iupllnrhi:tccn_c). Heria, East-Midnapur, West Bengal,
|r,13.'nlul.n|(.‘.‘}":ml1':fr‘l:-lli lfhc‘ name of l!w species, s
,',"E'-h-fl‘l"'l'{ﬁ-]':"..lq JE.‘%E;:_‘I'?LHLT{'—“M‘_“."'_"f‘]*if_”"ﬁ'h'_ Toraand M. acalyphidiy vor. indica_var. nov.
ﬁrﬂlﬂg"ﬁf‘ ticlis T‘_‘Lﬂ-ﬂ——.— Appressoria M}'c*e_ll'nl setae ASCOSpOres
Victiola acalyphidis | Epiphylius Allermane; 6501 x B-10 pum, apex | Oblong, constricted,

Hed cells entire | variously and 38-44 x 16-18 pum.

or irregularly irregularly dentate

angulose to lobate, | or bifurcale to 20
13-18 x10-14 m. | pm, with branches

,t!n'flf’f‘(‘”‘”"t-"-‘”’“m"' Amphigenous, allernate, about E:Egl:’lgﬂ x 7.5-10 ellipsoid to obovoid,
var. llﬂ'dlcri' Var. nawv., Iﬂ(;lﬁ”}' 10%, Uljllﬂ.‘iilﬂ: pm, tl'l'ﬂ[._!ll.li]rl}’ hruud, slraighl o
epiphyllus head cells ovate, | bifurcate Lo slightly curved,
elobase, entire, trifurcate at the deeply constricted at
sublobate to apex, 15 to 25 pm the septa, middle
stellately lobate, long. cell larper, 3545 x
12-19 x 10-15 pm, 14-20 pm.

Melivla acalyphidis was reported by Toro (1934) on host Acalypha sp. (Family-Euphorbiaceae) from Venezuela

{!'lﬂn-“rﬂrd- 1961). The proposed new variety viz, M. nmf-.'pmcfis var. indica var. nov. from India is close to M.
acalyphidis Toro but differs from it in having ovate, plobose, sublabate to stellately lobate head cells of appressoria
(head cells of appressoria ovate, entire or irrepularly angulose to lobate in M. acalyphidis Toro ), irregularly
pifurcate Lo rifurcate mycelia setae and up to 760 pm h;ng (mycelia setae variously and irregularly dentate or
pifurcate with branches dentate and upto 650 pm long in M. acalyphidis Toro), ellipsoid ta obovold ascospores
with larger middle cell ( Oblong ascospores in M. acalyphidis Toro). The critical survey of literature revealed that
no variety of M. acalyphidis Toro has been recorded on host Acafypha indica L. (Family-Euphorbiaceae) hitherto.
It is thercfore suggested as a new varicty of M. acalyphidis Toro and reported for the first time West Bengal of
India (Table-1).

Fig. 1. Maiiods i.-rlﬁphld'l wvar. indica var. nov.
A. Hyphae wilh appressona; B. Hyphae with phialides;
C. Perihecium associaled with mytelium and solae;

D Mycalisl saloe, E. Ascus; F. Aacospornes

- =]

Fig. 1 Meliola acalyphidis Toro var. indica T. K. Jana et. A. K. Das var, nov.
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BIRDS AR
'RDS ARE GOOD BIODIVERSITY INDICATORS
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. ABSTRACT .
alth of ecosystem ean be INsteuments to measure the healih af ccosystem. Bul, in rcscqu_ll. it comes oul 'h‘f‘
healll i s S be predicted by the Tiving being, the bird and its hehaviour. Such living organism that is
used insuch a manner is called an indicator h‘|h.:l:i1;'i Iih!a‘l.u con be a rnmll indicator of any place’s biodiversity. As
gy.;:'.mplc. w“""‘l|"‘"~'|"“_f speeies diversity would .-u:rl.'u;:ln'c u prox I’:I'r '|ti'||1 diversity of that area. Species richness in
birds is correlated with woody plants and aquatic |1L‘f]l'H.'lt'E|:l.1Illl?fl Ili::u'o.' '-.rm indicate the pollution level and discase
m}lh_n:‘:\k. In my present study, in Medinipur Distriet, | ]un:c I'n.u.nd nuclnl-nudpcckcr speeies, but around 63 specics
of different birds which indicate diversity Uf'l‘vil'-m.,-,-, also indicates phyto-diversity but necds more rescarch to
predict the health ot'Bimli\'u:r.\'it)r ul‘!‘inulhm:\'lllh:;] "lIl e .

Key words: Biodiversity, Birds, indicator specics, ;S;wimﬂj species, habitat comservation.

Scientists have imvented nmamy

INTRODUCTION

Pirds arc ﬂ".c most important component of environment as well as biod
aquatic bodics mainly. To fetch food they move as wader in marshy places and a
on trees that arc another important component of environment. Bi;ds prove themse
ond discase indicator. As example, diversity of woodpecker species indicates the pre
and also diversity of plants. Diversily of bird species and species richness correlate with the woody plants and
aquatic herpetofauna, 1 am studying on birds of southwest Bengal. So far 1have been found 63 bird specics; mosl

of them are common birds. Some of the birds are winter migrant or partial migrant. One bird is ncar threatened.

The bird is black headed ibis which is recorded by me from Kuldiha area of Paschim Medinipur. So, this place 1s

cood habitat for so many hirds those migrate from far of places to find their friendly environment. Some birds are
extinct, some are endangered, some are threatened and some are vulnerable. Some cxamples of extinct birds are

dodo, giant moa, great auk and passenger pigeon. They arc extinct because of human intervention. Use of chemical

as pesticides and bovine medicine aflect the health of birds, e.g, some Bengal Vultures. Now a day, they are
critically endangered. They are Critically Endangered becausc of using Diclofenac, Draxin and Micotil which are

drugs used for cattle to cure respiratory disease, foot rot and pain. Now they are critically endangered, so they need !
conservation. Vultures are effective biological scavengers. Birds also indicate discase outbreak, e.g., early crow

death during 2000 in North America during the outbreak of west Nile viruses.

So, Birds are very effective biological tool who can predict any environmenta
humans can. Like house sparrow, those are decreasing due to clectronic waves from cell phone towers because it
affects their health. So, we can say that, it will obviously affect human in near future. Therefore, it should be re-
modified. In my study area 1 also counted the less abundance of sparrows except in mud houses and cow sheds. So
it is a big challenge to collect the data of diverse bird species from my study arca and to save them at present and
future. The opportunity is, there are so many sanctuaries but very few research works on those areas are done till
date in details, therefore we should go for more detail study again and again.

STUDY AREA
Sclected study area includes entire Midnapore Town and its surround forest arcas including Kansai belt.

Agricultural croplands also visited frequently. Degraded Jand habitat beside the University campus was taken for

study.

RESULT AND DISCUSSION
[n the present study area at Midnapore Town and its surrounidings, [ have been recorded many bird species round

the year, These ate red vented bulbul, red whiskered bulbul, black winged kite, black kite, jungle myna, bank myna,
common myna, Asian koel, brainfever bird, brown shrike, Indian roller, common kingfisher, white breasted
waterhen, scaly breasted munia, black throated munia, black drongo, house crow, northern raven, spotted owlet,
barn owl, coppersmith barbet, blue throated barbet, fulvous breasted woodpecker, lesser goldenback, Indian pond
heron, black crowned night heron, black hooded orniole, black naped oriole, Asian paradise flycatcher, Common
Si}ﬂdpiper, intermediate cgret, black headed ibis, yellow footed green piegeon, white breasted kingfisher stork
billed kingfisher, oriental magpic robin, jungle babbler, asian pied starling, chestnut tailed starling lmopoc‘ great
cormorant, lillle cormorant, rufous trecpic, cheastnut tailed starling, oriental darter, purple sunbird, imusc sp;irrow
Eurasian collared dove, spolted dove, laughing dove, rock pigeon, paddyfield pipit, ashy headed sparrow Iark,
common chiff chaff, greater coucal and green bee cater. Some birds listed here are nocturnal like bamn owl :mci

iversity. They inhabit on the trees ;_md in
Iso on soil. They make their nest
lves as biodiversity, pollution
sence of diverse type of birds

| or pathogenic changes before
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Lower traet of Chotona pur i hadia | e !u.ﬂ.‘ !rl'.lfk.c('“,:m" s
Boosts luvuriant growt Ifn ) \-.-1r|1.-:l .l::-l:tl::nill :‘l«m TI-IL“ “"'-] lye a1 Mource ¢
i exaurges Hnt might

that harbouwe laree suale ceonumv to the Rarah people. St liwest Tengul part 0
Il.fl s natural t\u;.ul}—‘ '-'"'”"u‘t]'l.ll:liil:,‘ is apex has o |.II‘1.',L‘ |Il||11.|‘li:rl'r trilval |1u:|_1|1|i..'
l.jl\‘L‘l'.'-i.' e ol food, todder, medicinal plants, beverages, flower and JitTerent
15 that the proximal line for cen-development is eco-culture and eco-heritage.
lower amd upper part exhabit o parallel line for the custainable use of resouree
rl-:uplc is under same level, So, atributes of culture, society and environment, NEIRE L e enga] e
hine of vanability make the land homogenous though there is much hc[c:m.gt:m_!tl}' -"ﬂ Iwuu-i - Lllnm\- N U]
Bengal, The present article reflects diversity of catuble medicimal plants, frunls, ?“1”"“. o ' |{--ul-;]|| o I I|-|r.|'|
need to withstand the ¢cosystem pristine rather than depraded. Hope that all the mdu;;nml. i-'d;n.' If\- ..Ip| v ﬂlt""g
with migratery people would take initintive 1o restore the ccosysiem calthy and scenic day by day which
n::cds mare meaning ful management in near future.

Key words: Southwest Hengal, catables, market, management, conse

{in contrmry the Rurah ni'.‘w‘uuﬁm—c,ﬂ Benga|
of different indigenous food and figy
Ml West fengal, i homopengy,
which have (he oppartunity 1o uy,
indigenous plant products. But fig
8o, conlext amd contrastin both (e
and mohilization of resource ay the
ke of food and Todder and floy

healthy w

pvation.

INTRODUCTION

M?““Ci“-ﬂ plants are plants of special kind which are used in va
animals. Tt is very important because unknowingly we are applying 4 Sechitm cdite. The
value based importance. Say for example, Momordica charantia, Luffa acutangubi and See "'_”” e The pricy
two are antidiabetic and the last one is multifunctional and applicable ¢"Ef)"""|1f~‘r“ " .h'” ol West _H‘?"Ecﬂ ineluding
neighbouring states of India. People use leal, twigs, fruits and tuberous routs for various ways like vegetables ung
preparation of pickles even to reduce the indigestion. In our ared other medicinal plants like .-'tfulrmgn and Endiydy,
are leafy vegetables used widely to cure the skin disease even for the precaution 10 small pox "hsfms":‘ ,5_"'“’“ plants
used by people round the year to recover the constipation, West Bengal Rarh part 15 a Licastre of medicinn] plants,
Revealed literature suppested that a large of plants used by various parls of South Bengal 45 medicing
(Anonymous °) which have been published by Govt. of West Bengal, Forest Directorate to popularize plants g
medicinal plants. Not only from the above mentioned source, bul from our childhood we sce that lealy vegetable
are lasty even used to procure the fish and meat, In coastal arca, people use Carissa spinarunt (WIES o procure the
spoiled fish, cvent they use the liquor of tea to tasty the rotlen fish and meat. The antioxidant properties of some
green vegelables and fruits recover the scavenging parts and event the damaged cells of the body. Minerals,
vitamins and different fibres improve the body and make it suitable for disease resistance. In this Rarh area we see
common plants that arc found and marketed time to time. People use the plants, [ruits, lowers and the associated
parts for their home meal preparation. The list of all catables is piven below:

Medicinal Plants: Paederia foctida, Moringa prerigosperma, Momordica charantia, Lagenaria cicarcra, Benincarn
indica, Musa sapicns, Menmtha piperata, Enfiydra fluctuens, Asteracanthus longifolius, Centella asiatica, Ocinum
sanctum, Andrographis paniculata, Adhatoda vasica, Nyctanthes arbowr-tristis, Dioscored halbifera, Buauhini
varicgate, Aloe vera, Alliwm sativam, Allium: cepa, Zingiber officinale, Capsicum anmum, Solanum viarim,
Solanum rorvum, Solanum anguivii.

Fruits: Terminalia bellevica, Terminalia chebula, Phyllanthus emblica, Aegle marmelos, Borassus flabellifer,
Phoenix syivestris, Flacourtia imlica, Feronia elephantum, Ficus glomerata, Cucurbita pepo, Lagenaria cicereri,
Mangifera indiea, Dillenia indica, Artocarpus integrifolia, Artocarpus  lokoocha, Averhhoca carambaoli,
Tamarindus fud.!'-;"u, Ziziphus _;'ry';.r.hrr, Spondias duice, Citrus decumena, Cocinia cordifolia, Tricosanthes dioica.
F]-::-w::rs.: Seshania .w.s:'fmn, Moringa prerigosperma, Boauhinia racemosa, Musa paradisiaca, Tamarindus indiwd.
C: wcurbita pepo, Cordia myxa, Nyctanthes nrbm.-.--—.frf,n:'u's. In the Rarh region maximum plants and their produces ar
highly cula}h]cs. So, study and‘ rescarch is essential to qualify the fate of these plants and their products.
Remembering these present studies was undertaken.

rious purposes to cute the ailments of man gy
those thal have in general had @ traditiong
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REA UNDER STUDY
AR cen includes Tour Tnleritie 5 . : 3 .
sty nr“i-l; villanes nleritfe '._li.shlth ol West Bengal namely Jhargeam, PaschimMedinipur, Bankura, and
"' ;Li \ '!; ‘i |l gt villagees ineludingg hill and plain forest arcns have heen recorded to ohserve the
- S Wopeopice dalo ' o
ol RIS 0 ey 1I 1 Imlmllh market demund nlter study ot dufly markets aml weekly markels. In some cases
; LS O Ped w " , - ; :
grket stutly wwils Tl ueted with loeal peaple nller identificd the markets like Nayagram, Lalgarh, Panchkhuri,

e ' T g
palarampHts Pumilia, Jhargram, Murardi, Saltorn, Joypore, Ramkanali and Bishnupur.

“I\'I'I-'.IH:\‘.I.S AND METHODS

gionnaire was made amd asked questions 1o resource persons at diffe

jpcluding the status “l_ l"illilrf. I!wir marketl value and demand among peop

forcst and home ]H’"L‘_n‘uscs_ql 1."1]‘1[ community have been done to analyze the potential use ol these Non-timber

fores! produces (NTFPs). Their fale and possible conservation measures have been pointed as per the ideas and
wods taken from the people. Data was developed and specimens were colleeted and analyzed 1o know the

pett . e . -
¢ of the species produced. Species identified using local flora and books on medicinal plants were consulted

l‘lil."l“:l . | i )
Jblished by Forest Dircctorate, Gowvt. of West Bengal, Rescarch wing, lime to time. Specimens were housed in
d literature used time to time to identify

sersonal custody lﬂllljﬂkﬂ herbarium specimens later. Books and publishe 1
ihe Rarh based medicinal plants in our area " including other plants from community bascd protected area 5

rent places to know (he status of produces

v
le. Scasonal study at ficld in different

RESULT AND DISCUSSION

In the present study, ten (10) common plants were recorded which have hu
«id region (Table 1). Similarly six (6) species were used as flowers by trib
flood) as the region has various tribal people (table 2). In the same study twelve (12) medicinal plants have been
cecorded from Rarh areas which have been used by local people for direct use as well as for markel sale (Table 3).

en (7) plants were used as fodder plants (Table 4) as the site has a large number of domesticated animals. The
These are transported from local market to

ge value and used by local people of the
al people during starvation (drought and

Sev
market value of some commodities available in the said region is high.

big markels even from filed to weekly market. The resource has a high potential as the demand is moderately high.

indigenous people collected the materials from ficld and procure them for long term preservation. Good example is

lac {from Laccifera lacca insects), tassar and mahua (Madhiea indica) flowers at Balarampur market in Purulia.

The people are (lexible to collect these items from field. These are forest, country yards and from gardens of local

¢ople. Demand and fate vary from season to scason though mushrroms and resins are highly valuable. It is

observed that only {he monsoon and post monsoon scasons arc better for study and analyze the data in Ticld.
Table 1. Usable plants of common use in Rarh Region

[SI.No. | Common Name Scientific Name Habitat !

. Amlaki Emblica officinalis Planted as well as Forest plant

2. Rahera Terminalia bellerica | Forest plant

1. Haritaki Terminalia bellerica Forest and degraded land

4. Kalo Jam Syzyeium cumini Every where

5. Aam Mangifera indica In all the land forms

b. Bel Aegle marmelos - | Here and there

7. Kotbel Feronia acidissima In premises of open Country yards

8. Kend Diospyros melanoxylon | Forest and depraded stand

9. Boichi FFlacourtia indica Margin of forest and in degraded land

10. Kul Ziziphus jujube Wasteland, forest, degraded land and
aside the pond, river and jheel

Table 2. Flowers used instantly for various purposes

SI. No. Common Name Scicntific Name Habitat
1. Sajne Moringa oleifera In the garden of local people
2 Kural Bauhinia racemosa In forest area
3. Bokful Sesbania sesban Country yard
4 Kumra Crecurbita pepo Farmers garden
5. Lau Lageneria cicererd Farmers garden
6. Mahul Madhuca indica ' Forest and open field ]
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CONCLUSION

R-f“h IS 3 vast tract in West Bengal which has difTerent 1ypes ol geo
with different food habits, Not only that, the area nurtures many 1y
type in a large tract of geographical space. The
O‘f interaction along with various types of people and their lilesty
Therefore, there is 2 scape of study in Rarh region to analyze i:.'l.l:!.bl
the region time to time. High demand reflects high risk of vulnerabi

of plant species. That indicates the threat locally of a greal extent alan :
Hope that people will t

present day research to conserve species

with geographical amplitude to set up a managerial line for sustenance of
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st A CHALLENGE
APPLICATION OF vAM FUNGAL IOFERTILIZEL A CRU

['schim Medinipur, WL
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mail com

|
\ Pampl Ghosh' nnd N K Vernid
‘U‘-'l‘-’llllth.*lﬂ ol Notany, Seva Blaruti Maliavalyalayo, hf't'H“"Tl
SECPrfessor of Botany & Forestry, Vidynsagor ”““r‘ o
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Cell Ni; 9414 385K0SORU0101027

O ANSTRACT her of Hori. fisuna and abiotic factor,

UE e Ironment i complex one which consists of o large nid diverse nunimes o (x of our natral environmeny,
Al companents arg inlluenced by each otlier. Alteration ul nlmatie l.'nl'lll‘lululr"- ! «(fects caused by olterntion or
obviously aflect the healih of flora and L nll' the said ecosystem. The I-wgumﬁu:iulh, Using various chemicy)
Covirenmental abiotic factors make deleterions efMect and (he resull 18 varied P e time losing the rhizosphere
fertilizers we unknow wigly or knowingly decreasing the soil fert/Tity and ol the NI!I:‘:U”'—“.'“"“"]H such as hacteng,
orgamsms. These organisms help o moke an cco-friendly healthy sorl- Sol . Some bacteria ond algac help
ru".y". Algae, symbiotically abode at the roots of the plints and helps in many :'hulr-ulﬂ.. Some fungi like vesicular
to increase soil nitrogen and at the same time supply the nulrients © the I‘ljn‘ r-m“ cortex and a bridpe with
arbuscular mycorthizae (WAM) symbiotically penetrate in to the hosl rﬂfmm rﬁ;‘ I-T” the soil and tramsfer these 1o
{it‘". The VAMF absorb various nutrients like N, I, K, Ca, Fe, Mn, Cu, 7n .:Tc'. '?In‘ld improve plant tolerance to
115 hosts. Not only that these fungl improve soil struclure, SUppress plant d"‘"f':'ch-l:m of VAM fungi on selected
water stress, salinity, soil acidity and heavy metal toxicity. Large seale :'FPIIL"“. s, carbohydrate and Frolein
plants show better yield as bio-fertilizer that increases chlarophyll content of I::.n“-c:m ‘he ccosysiem pristine,
contents. Hope that isolates from locally available VAM [ungi would be a boon 1o TE
Key words: V A-mycorrhiza, Bio-fernlizer, application,

INTRODUCTION hin less time. s nature s |y
Fertilizer is that substance which helps to grow and produce more within ITS. , side effects. Now g 1”1?
microorganisms that act directly in environment and interact with whole spl'l"ff":_th:II .mh-|l:l-t *}s alter the envirp ”::“
it becomes a problem to use chemical fertilizer further as the huge use of chiormica’ JOF 1;*-” :*r living com nn“-M]
and reduce the micro flora of the said sphere even render the growth and ‘-l‘:""-"]“}“w_”'“t rf]d ,C_' :Hd of :pplic:zi I:Lm'.
So, the concept of using bio-fertilizer comes to scientist’s mind, A vast "':‘“"m?h i ‘; : r--.Iplllnt:iu:uIluml cro :n'?!:'l
bio-fertilizers is going on globally to produce better yield on agricultural, ],.;,mculiumhﬂ“ any workers ["?.mr':l{ ]
beneficial use of AM inoculums in agriculture and raising nurseries has heen “'pn.ﬂcd- 4 m.. Wl indu e e ol o
Read, 1997). Inorganie fertilizers release nutricnts faster but they increase soil acidity an b LLn:ib 0 kical
defects in crops (Tabur and Oney, 2009), Chemical fentilizers are also costly and_ effect on crop production. Iy

y shown that in addition to enhancement of

recent years various researches went on VAM fungi and it has beer i | by biolowical
phosphate uptake they showed several benefits 1o the host plants such as root disease controt BY oy

I:.-"'LH.'!.}" and Chakruborty, 2010). discase resistant (Pozo and ,\xcnn-x\guilur. :ﬂ[”].' Ilﬂd‘.l.'l]ilﬂﬁﬂ and I'I‘.I;]'}m}'e
absorption of nitrogen (Johansen el al, 1983), drouglt resistance (Powell and Bﬂ_l.}.}'-‘lﬂlj, 1984, Auge ¢t al. ..Ul'l"h
soil aggregation (Rilling and Mummy, 2006) and increase uptake of several micro and mucro clements. So, VA

mycorrhizae have been used widely in agriculture, horticulture and afforestation programme in lorestry ;Emj even
reclamation of deserts (Sullia, 1991). Mycorrhizae help its host plants to get rid of from different types of stresses
and increase uptake several micro and macro nutrients from soil which are needed for the host pants interactions
and ultimately the growth. Mycorrhizal fungi have synergistic interactions with other beneficial organisms such as
nitrogen fixers and phosphorus solubilizers (Srecnivasa and Bagyaraj, 1989). Therefore, the present study is
important to popularize bio-fertilizers among all,

STUDY AREA
Present rescarch includes forest soil, degraded soil and plantation stand soils of four districts of lateritic Southwest

Bengal. These districts are Jhargram, Paschim Medinipuir, Bankura and Purulia. Floricultural plants as well as
medicinal plants have been uscd by present author that are collected from Gopegarh forest area of Midnapore town
and [rom Nayagarm degraded land of Jhargram District, Kalanchoe pinnata and Catharanthus roseus were used in
experimental study including agricultural plant like Curctiita amada was taken for study of yield during the entire
phase of study. - ’ . b T o .

MATERIALS AND METIIODS

Spores of different VA-mycorthizal fungi were purchased from CNBRCD, Bangaluru for mass production of Bio-
fertilizer. Forest soils, agricultural and degraded land soils were collected 10 extract local VAM [ungi for
inoculation of experimental plant by bio-fertilizers. Experiments were done for 6 months in net house under s];cuial
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. Results available fro - . .
1rcm"cnlf'|cldq on VAM-fun I_ifm.cx]nrllm.lli wiis analysed with other posilive data available from different
r.;sb‘ﬂ"’h ' Eal noculums that are applied on selected plants as bio-lertilizers.

BESM} DISCUSSION

[ SI.No. | _Experimental Plants Experiment with worker

1. Cowpeaand Black gram | OFli ¢ al, (2014) experimented  with Glomus mosscae
inoculum which was used on Vigna wngnicnlata 1o show the
resull of potential bio-fertilizer application. Arumugam ct al.
2010 showed increase of chlorophyll content in Cowpea by
using VAM and Rhizohium inoculum. Rao and Rao (1996)
experimentally showed that VAM fungi increase nitrogen and
phosphorus concentration in black gram.
2. Sunflower Chinmamuthu and Venkata Krishna (2001) worked on oil
sceds. Inorganic fertilizer with vermicompost and VAM was
used as integrated fentilizer and observed better productivity.
Chandrasckhar ¢t al. (1995) showed positive result with
Glomus fascicuiaiom as substilute of phosphorus fertilizer.

3. Green gram Bhat ot al, (2010) used Riizobium and VAM dually 10 show
- the effect under temperate condition.

4. Pomegranate Ascri ct al. (208) uscd VAM as bio-fertilizer which improved
| plant growth, fruit yicld in Indian Thar d?scn.

5. Chilli Gour ct al. (1998) uscd indigenous mixed culture, Glomus

intraradices used on Chili and observed better fruit yield.

6. Papays and Pineapple Rodrigue-Romero el al. (2011) showed reduction on necessity
of phosphorous fertilizer by using VAM fungi during nursery

stage under experimental condition.

7. Brinjals Konde and Sonar (1990) have worked on Dorli, Pragati etc.
varicties of Brinjal responsive Lo VAM fungi.
8. Life Plant and Periwinkle | Ghosh (2017) studied on experimental plants like Kalanchoe

pinnata and Catharantlus roseus which showed better result
as yield (chlorophyll, protein and total carbohydrate content
of plants) with Glomus mosseac, Acaulospora laevis and

i Gigaspora margarita. ]
9, Long piper Seema and  Garampalli  (2015) showed biomass
enhancement by using AM fungi on Piper longum L.

(Piperaceac) plant.

CONCLUSION
Natural soils offer consortium of indigenous mycorrhizal fungi and can be used as a source of potent inccula. To

improve the growth and better yicld, locally isolated VAM fungi is suitable which is cost effeclive even casy to
handle by experts as well as by local people. Tt is proved experimentally by so many research workers that
indigenous VAMF widely applicable for many crop plants for betterment of yield, but field application itself 1s a
challenge to prove it. Therefore. vast rescarch on this field is recommended for [uture improvement even wide

spread use of bio-fertilizers on crops over the globe.
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DIRECT VALUE OF BIODIVERSITY: A CASE STUDY ON BINODE SMRITI
AGREHORTICULTURAL FARM, RAJSAIIAR, PANSKURA,
PURBA MEDINIPUR

Amalesh Chandren Jana

Proprictor, Binode Smriti Agri-Hortieultural Farm, Rajsabar,
Cell: 9434960500

Dalpara, Putbi Medinipur

ABSTRACT

A few years | have planted Song of Tndin and Victorin plants in my [

roses and glmhn“ inghuhng various omarmenials, These plﬂlﬂ.’d me could be 3 f pl but the
areas but all people are fumiliar with Dracaena globally. Varieties ol the plants grow a varey & B

: o - ic v ased on the
theme is that they grow under stress prone condition, Plants of those Lypes have great ccnnnt:m:. ;ﬂ]:lcdhand piiy
= - i : - - = , nic
production of leaves and twigs which have great demand. So, 1 think these plants may b¢ P a,-ur | India, na
s P d
under controlled condition (Net house) which could be o ‘1n » Ry

4 source of income generatl In
everywhere globally in which labour and scientific manipulation is neplected. Cl:!.'il and benelit analysis is a g_rl:al
challenge to make greater opportunity in near future for more income gencration from the plant products in a
garden or farm. The present anticle reflects insight for income generation through p

Jantation of Victoria and Song
of India in garden or a farm house. _ .
Key words: Direct Value of Biodiversily, Vicloria-Song of India, Indircct value, income generation

rm house prcvinuuiy which was filled with
many more in varicd gcr:grnp}ucal

INTRODUCTION
The General information of the cultivation method is given below:
Expenditure for cultivation of a Decimal land:

A decimal land required the following head wise expenditure incurred during cultivation:

(A) Plantlets and manure Cost- .
SI. No. | ltems Cost in Indian Rs. [ Total (Rs.)

Plantlet 100 Nos. Rs. 25/- per plantlet 2500.00
Qrganic manurc:

a. Mustard Oil Cake | Rs, 25/ per Kg. 75.00

3kg ' .

b. Bone Dust 3 Kg, Rs. 25/- per Kg. 75.00 .
Inorganic manure

a NPK2Ke . | Rs.25-perKg. 50.00

-TOTAL (A) 2700.00

N.B.: Ratio of Organic to inorganic= 6:2 i.e. 3:1
(B) Ploughing and taking intcrmediate Care in field:

Sl. No. [ ltems Cost in Indian Rs. | Total (Rs.)
] Ploughing 2 times Rs. 50/- per time Rs. 100.00
2 Intermediate caring Rs. 100/- Rs.-100.00
(Weeding and - spraying of )
insecticide including fungicide) - . C
3 Harvesting and others Rs. 100/- Rs. 100.00
TOTAL (B) Rs. 300.00

Gross expenditure is : C= A + B =Rs. 2700.00 plus Rs. 300.00 i.e. Rs. 3000/~ per decimal land

Production and Income Generalion:
Victoria plants get yicld i.e. leaves obtained from a plant in field after 3 months. Annually a plant releases 50

leaves and the Song of India gets 100 twigs from a decimal land if condition fulfilled from every corner. Each leave

of Victoria sale @ Rs. 1/-. Delails information is given below:
(D) Income in terms of Money for Victoria plant cultivation in a decimal land

SI. No. [ Information item wisc Sale Price (Rs.)
| Victoria plant releases 50 leaves/annum

So, 100 plants release 100 x 50 leaves/annum Rs. 5000.00
2 Song of India relcases 1 wig per plant

So, 100 plants release 100 twigs/annum Rs. 5000.00

N.B.: A land capacity is only for a type of plant not the both type
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Net Income:

Net in
come for Vietorin is
clona s caleulated on the basis 1 decimnl land is: D-C=

2000.00, 11 A
; A Thereflore, 1 aere .
is equivalent (o | nere h:-‘:':nhlul may pet Rs, 2000.00 < 100 = 1y, 2, 000, 0000 per acre per y

Rs. S000.00 minus Rs. 300007 R
car ([lere, 100 '-Tl:cjm sl_
d

For Song of lndia. eultiva: :

T‘fqllin.\le gL:lI;LHt!I:::m}\:: .|II'I.;L'|I'..'L' is same bt (he hinrvesting period is different, 1lere, 2 .‘il"-i"fﬁrﬂr MO Gy ¢

Prolit. A twig is used as 1“;] l'f old plants get more and more branches therefore 100 rnucf1.u . plant meang

Sale price for a twip ol § ultimate produet whereas in case of Victorin plant, leal 18 used as main produey or
12 ol Song of Indin Is amounting Rs, §/- (live only).

Morg
'-'I'[hp_

h"“"‘t-' =

Pt e ‘::‘1 P H

ﬁlﬁ‘ | '."-!f'ﬂt, B
helatan

T

p A d
IFI"‘ .-__f;l LY
Y o '1:'" - i‘

e I i

y!

{ from cultings L.€. made by air Iﬂ;,'-:ring, During soil
loughing need activation by using organic manure
s done in nct house (Fig. 1) of Rajsahar

In add:tnpn to these mentioned above we can gel more profl
preparation, shallow ploughing is essential though the soil after p
and get sun drying for at least 20 days. In general air layering proces

Garden, Panskura. Intermediate care includes cleaning of weeds, different dead parts of leaves etc. Glyeil is used as
herbicide. To remove fungal infection Bordeaux mixture is used. Watenng done directly to the basc of the plan
without spraying from top, attachment of leaves to the ground should be discarded to protect infection made by
pathogenic fungi and bacteria. Infected leaves should be discarded and placed in a place and after drying meke
them ash using fire to remove pathogen from inoculums. Micronutrients used time to lime. Available
micronutrients are agromin (2g/Lwater), phytonel (1 ml/3L water), (rasco 5 (1ml/L). Qurface water is used withou)

deep water to avoid heavy metal toxicity. Cao and Cupper sulphate used 1% for soil and 0.5% for plant treatment,
In market metalaxyla and mancozeb is

Cuttings need application of Cupper sulphate to check entry of pathogens.

available which may be used 2g/L to check fungal i fection. Insecticides like hamla or metacid may be used. To
check devastating fungal infection mencozeb and carbondazem is used widely, the mixture is 50 called saf, To
check the sofl rotting of leaves aso for stem netifo is used.
Harvesting:

Leaf Cutting of Victoria is done during evening. A bundle of lea
upon the size and volume of the leaves, It also depends upon 1

from the parden.

Information and Knowledge Gathered:
Dr. Vivekananda Mahanti, Assistant Director of Agriculture, Panskura, Purba Medinipur; Sufal Mandal, District

Horticultural Officer, Purba Medinipur; Dr. Debabrata Das, ‘Associate Professor & Head, Department of Botany,
Lalgarh Govt. College, Jhargram; Smi. Pampi Ghosh, Asst. Prof. and Head, Department of Bolany, Seva Bharali

Mahavidyalaya, Kapgari, J hargram elc.
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Sanjeev Kumar. 7014, Plant Disease Management in India: Advances and Challanges, African Journal of Agriclral
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ves of Victoria contains 20 to 25 leaves depending
he instructions of salesmen who are buying these
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DEVIL UMBR :
ELLAS: THEIR BIO-DIVERSITY AND IMPORTANCE

\ Assistant Teacher, Depﬂﬂnﬁf?{'kl?'nr Pramanik' and Nandita Bhakat’
Medinipur Wml“;}“ﬂ)’. l’nncllk_lmri D.B. High School, Panchkhuri- 721150, Paschim
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The structure that we call a mushroom is o IM‘P I"IEM_.CF Althougl 5
considered to be delicious in various N rlw tha, Mniling. body Ur.'hF ﬁ'mgus'~’ l nub.l myshmqms i
- ushrO0INS Can Cavse ndvorss {:lT{:cl.' paris of the worlq. but not all va_r:l:llc_*i are c}ilb!'f- Cf‘"-‘_‘“"“'"ﬁ poisonous
rcason behind this is that l:.crl o 0.“ the body, Fanging ,rmm gastrointestinal irriation lp_k|dn?)' e T]uc
o aslporiis, There i dves il aim mushrooms contain lch ‘subsl{nnccs that are often n_umdcnul‘icd as c.d'*."']c
ore considered 1o be ousand types of mushroom identified in the world, oul of which around 32 varietics
o red to be fatal and about 53 varietics to be relatively less toxic. Every mushroom consumer should be
familiar with the five dangerous groups of fungl. These are:-1.Amanilas, 2 The false morels, 3.Little brown
mushrnmm.:, 4 Jack-o'lantem, 5.Green-Spored Lepiota, Out of which about 13 varietics are found in South West
Bengal which belong to the groups of amanita, false morels and little brown mushrooms. Mushrooms in the first
three groups cause virtually all the fatal mushroom poisonings in the world, accounting for 90 percent of
mushroom-related deaths and disease by their toxins like amatoxin, gyromitrin, muscarine, Ibatenic acid cte.
There are also hundreds of other mushrooms belonging to the last twa groups may catse mild stomach-ache,
vomiting, diarthoea, cramps and loss of coordination. Though some mushrooms prove [atal but they must be
conserved as they enrich the biodiversity and also most importantly, their role as the sole decomposers can never
be overlooked.
Key Words: Biodiversity, Mushroom, Amanitas, Morels, Jack-o'lantern, Conservation.

INTRODUCTION

Mushroom is a saprophytic fungus that grows on dead and decaying organic matter. Although mushrooms are
considered to be delicacics in various parts of the world, not all varieties arc edible. Wild mushroom consumption
leads to mushroom poisoning, commonly known as mycetism, which has become a common concern today. The
reason behind this is that certain mushrooms contain toxic substances that arc often misidentified as edible
mushrooms. So, it is essential to know the basic concept of mushrooms o use widely among poor people cven

those who arc always flexible 1o use mushrooms in their dining lable.

DESCRIPTION OF SOME TAXONS
Every mushroom consumer should be familiar with the five dangerous groups of fungi. These are the:-1 .Amanitas,
2. the false morels, 3. little brown mushrooms (Ibms), 4. Jack-o'lantern and 5. Green-spored lepiota.
1. AMANITAS (Amanita spp.)
An amanita starts as an cgg-shaped button, which breaks open as the mushroom grows. Fully developed amanilas
are gilled mushrooms with parasol-shaped caps that may be white, yellow, red or brown (Table 1).
2. FALSE MORELS (Helvella and Gyromitra spp-)
False morels have wrinkled, irregular caps that arc brain-like or saddle-shaped. They may be black, gray, white,
brown or reddish. Size - 2 to 8 inches tall.
3. LITTLE BROWN MUSHROOMS (LBMs)
Litle Brown Mushrooms (LBMs) includes all small to medium-sized, brownish mushroom with spores of all

colours,

4. JACK-O'-LANTERN (Omphalatus olearius)
Fresh specimens sometimes give off a faint grecnish glow at night or in a darkened room. Jack-o'-lanterns have a
pleasanl, [ruity fragrance. Size- 3 to 10 inches tall, cap 3 to 8 inches in diameter. These mushrooms are found in
summer and rainy scason, in large clusters al the base of trees, on stumps or on buried wood.
5. GREEN-SPORED LEPIOTA
These large, common mushrooms often appear in fairy rings on suburban lawns. They cause violent gastro-
intestinal upset. It is the only mushroom with a greenish spore. Size- 4 to 12 inches tall, 2 to 12 inches in diameter.
This mushroom is found in summer and rainy scason, on the ground in lawns, and meadows.
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b o T —— Table 1. Some Toxins and thelr effects
MYCO TOXINS — GICAL EFFECTS
FOXINS | FOUND IN SECRETING BIOLOGIES CTs
— | GROUPS SPECIES L, |
I AMATOX " Rewendtt —_— ,u_s;inr]ivcr:md kidney fa:
ATOXIN Amanitas, Amanita exitiolis ; Ei?;]cnlil'mnilirlg. hlchy r"lilun;
Little brown Amenite vernt d:' " hea, and severe cram y
Mushroom Amanite athofloceosda :,I::ur'i ' ps
, occurs.
(Indian) imately causing d [
Galerina awtumnelis 3. Ultimately g death,
2. GYROMITRIN Inle . — |.Causing diarrhoea, vomiting
et E:’:::::::::_::{:;ﬁmm gaslro-intcstinul distress and
nr .
;i , [Tead-aches.
£ s ' y ) . .
,{ L;pufjl'r}{.'l..'mtﬂ 9. Sometime kidneys, liverang d
felvella sp. blood cells arc damaged which ma
result in death. y
fﬁGASTROINTE?T Jack o™lantem igaricus hondensis, It cause nil:s’ﬁﬂ. cramps, diarrhge,
AL IRRITANTS | mushroom, Boletus pulcherrinis, and vomiting.
Gr‘j“:“ spore Boletits erythropus,
lepiota, Russula emetica.
4. MUSCARINE Little brown Bolews luridus. 1. It c.aus.cs excessive salivation,
mushrooms, Omphalots olivascens. persp{rﬂlliﬂﬂ, tears, severe vomiting
Jack- o’-lantern | Clitocybe dealbata. and diarrhoea. _
Inocybe fastigiata. 7. Also cause visual disturbances,
Inocybe lanuginose. difficulty breathing, a drop in bloog
Chantharellus pressure.
5. COPRINE Little brown Coprinus atramentarius It causes rapid heartbeat, _Iighﬁ
mushrooms Coprinus varicgales headedness, reddening -{:l nose and
eyes, Nausea and occasional
vomiling occurs.
6. IBOTENIC ACID | Amanitas Amanita muscaria 1. It causcs conflusion, mild |
Amanita pantherina euphoria, loss of muscular
Amanita gemmata coordination, profuse sweating.
Amanita caesarae 2. A feeling of increased strength,
delusions, convulsions and
hallucinations occurs.
7. PSILOCYBIN & | Little brown Psilocybe cyanescens Cause problem in colour perceplion,
PSILOCIN mushrooms Psilocybe cubensis visual distortions, nausea, vomiting
and anxiety occurs.
CONCLUSION

Many mushrooms have their toxins. So, the poisoning by those mushrooms on human and others have a bad effect
in general scensc but some have made serious elfects on biological system. The so called effect is ve much
critical. Most mushroom poisonings are allergies, over-indulgence or food poisoning. Discomfort sucl E{nu sel
of stomach or nausea might even occur from eating certain known edible Specibc.s when 1 such as ] prly
preparcd. Consult is necessary with a mycologist for the identification of the ingested SPﬂZi::l they are imprope

REFERENCES
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Chang, Andrew. [.20-08) "Toxicity, Mushroom — Amatoxin®, emid;im:r;:scr:uscana ingestion”. 118 (9-10): 294-7.
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-
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Assisi; ) andita Bhakat' and Rajsckhar : ) N
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. . ABSTRACT . « OIS :
, F0ads or sirects of south Kolkata and the objects were to study the type © in the life e
ategies undertaken (o protect those plants and the important role which these trees played in the life of humy,
being. The present study highlights the ro]c:; cfmﬂd—widf Irees in shaping socio-cultural and cCONOMIL aCtiviley of
urban dwellers of Kolkata, It records for the four different kinds of human activities |l]'f¢'ll“'h|"5 actiyities,
religious activities, political activities and economic activities associated with |wenty-two speeies ol rees. Among
them, the predominant tree specics are Ficus bemghalensis (Bat), Ficus religiosa ["\Sm“f.ﬂl’ ,-I'n;‘:_'nfr_-{'p.ﬂ.;,f“_\
kadamba (Kadam), Defoniy regia {Kriihnachu'ra) .'\'I!‘ajorilill:ﬁ- of the Ficus benghalensts and Ficus religion irees
are mature than the others and were planted in "“‘; past which are conserved by the Inc;ll_penplc. As avenue tregy
in cities have been viewed largely from the beautification and aesthetic point of view, so 10 general the |r?.,-q haye
been planted for omamentation. The study also discusses the ecological importance of such knowledge in u:l?;,n
afforestation programme and a way to cumcm; ”“; bil:ldi'-'lff-“if‘l: richness through some local conservativg
strategies. )

Key words: Afforesiation, Socio-cultural, aesthetic, biodiversity, conservation.

INTRODUCTION _
!Trom time immemorial forests and plants played an important role in maintaining our lile support S}*SIC'IIII. The
importance of forest and forestry practice now a day's getting more attention, because ;_lc.-uln:nucmns. pu_ltllciuns_
planners and even general people are also more concern about forests and the rate ol concemn 15 conlinuously
increasing. This is duc to direct interactions in the ecosystem which face a multidirectional role in the environnien)
in any time. Though people became more concern about forests but it is highly noteworthy ”“"_ praclically ng
attention has been paid regarding the cover in urban arcas. A systematic study in the urban arcas of the country iy
terms of types of trees planted, role of trees in the lives of citizens is very necessary for understanding the aspecis

and reaching 1o a conclusion for formulating a policy on trees in urban centre.

STUDY AREA

Some particular arcas of south Kolkata were undertaken for the present study. A complete study ol all tree plants
separately for each side of the road was done. The study sitc covers the following route i.e. [rom Garia to Rabindr
Sadan through Anwar Shah, Rashbihari, Hazra; from Garia to Gariahat through Jadavpur, Dhakuria and from
Gariahat to Rashbihari More, The chasen area demarks a triangular shape and it includes many main roads of South
Kolkata which gives an outline idea about the planted trees in the avenues of South Kolkata.

METHODOLOGY
A complete study of all the planted trees, separately, on each side of the road was done and lor eich trec the
associated human activities were recorded. The survey was conducted between 10 a.m. to 3 p.m. in the month of

April, 2017. A large number of photographs representing various human activities associated with avenue trees
were taken. During this survey type of plant species were recorded. Their conservation stralegics were also studied

well.
ITUMAN ACTIVITIES: It is noted that the trees were associated with some kind of human activities. Such
han with young one. At the same time, it was observed that

activitics were associaled more with the mature trees t
many trees were associated with more than one activity. Among the all trees the maximum number of activities

associated with plant species like Ficus benghalensis, Anthocephalous cadamba and Ficus religiosa. According 10
our field record, and counting each activity scparately we divided human activities under 4 categorics i.e. (i) Public
activities, (i) Religious activities, (iii) Political activities and (iv) Economic activities Table 1). (ii) PUBLIC
ACTIVITY: It is observed that various kinds of public activities are associated with avenue trees. There are many
cycle rickshaw stand, taxi stands under the (rees. A tree also provides shade from the Sun and also gives pmreclion
from rain. In the absence of a bus stand, trees are also used as a bus stop. Refuges that live in the footpath also use
trees in their daily life, like; they use the branches of trees for drying clothes etc. (i) ECONOMIC ACTIVITY: A
wide range of economic activities were observed associated with the road side trees. Main activities are selliog
vegetables, fruits in market, There are also present a number of tea stall, cigarettes stall, pan shop, tobacco shop ¢!t
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Cobblers. cycle, motor "3"5!‘-‘ repairing shop are also found. Rond side trees also provide space for poor people who
cannot allord to pay rent !l‘f shops amd ths sell their products under the trees, So, there are fovnd many barber,
cobbler hﬂ“-'f'l'h ”“.: I.w“l stied trees, (i) RELIGIOUS ACTIVITY: Amang the all trees, most trees are found to be
ﬂss‘-..;inlcd with religious activities in the form of places of worship like temples, - open of covered structure, There
are 1ves naely  Fiens benehalensis, Fiony reliviosa associated witl religious nelivitics, Some I'.*lllll:r\ are also
|‘m|ml i sonme p1:‘1ccx, o be associnted with relipious netivities, (1v) POLITICAL ACTIVITY: Road side trees are
also associated with political activities Rickshaw and Van Driver Union office situated heneath the trees, paper of a
polilic:ﬂ party attached to bole of 1rees, political banner in the trees cle,

RESULTS AND DISCUSSION | |
The present study reveals that, o total of 22 (ree species are used by human heings in Kolkata I’ur'ﬁmr d’lfﬁ.‘rﬂ‘lt
PUPOSES.- I the study it is noted that, & number of species have been planted along the roml of South htjllkﬂ""
Among them, the predominant species found there are Bat, Asathwa, Kadam, Krishnachura, 3at and A_v;.-luh-...-,l trees
are the most mature than Kadam, krishnachura, Thus it is obvious that, Bat and Aﬁnl!m\vﬂ were pIIrmlc{I in the past.
As avenue trees in cities have been viewed largely from the beautification and acsthetic point of view, so in general
the trees have been planted for omamental purpase,

Number of trees used by
people

—

mBal

m Asalhwa

| Chatim

| [rishanachura
& Radhachura

mArjun

Fig. 1 Use value of plants

We all know that trees help in regulating Lemperature, moisiure and w
and increase ground water level, Trees also help in reducing sound and d _ _
provide place for various birds and insects. The main data of study proves that avenue trees play a vital role in 1!IC
lives of city dwellers in general and in the life of poor people. Trees help poor people by providing them place for
their many daily activities, Trees are also associated with religious function. From the abave discussion, we can say
that, our choice of species should be such that the function like socio-economic, religious, ccological are
maximised. Again a carcful study revealed an interesting fact; it was observed that where there were some shops or
other establishment the trees developed very well, while in their absence the development was not to the mark. So
from this observation it is clear that, if the trees along the roadside have to survive, involvement of people is
absolutely necessary. Il was also noticed that i people worshipped a tree as a sacred tree then the chances of
survival of that tree is 100%. The association of people with the road-side trees, particularly those used lor religious
purpose is so strong that they ensure the plant’s protection. Thus the local people indirectly help to conserve avenue
trees in an otherwise highly changing urban environment. From an ccological point of view, such tlype of study
{knowledge) is relevant in urban afforestation programme. In choice of trees, local climatic condition is also a great
factor. In Kolkala, before and during monsoon, people experienced with several high speed storms. So, the trees
should be able to withstand these storms otherwise every year many mature trees may be lost,

So, keeping the above point in mind we can say that the speceics to be planted along the roadside of South Kolkata
should be evergreen, fast growing. Because evergreen trees provide shade throughout the year and the trees should
be fast growing to withstand high storm, and also should have high probability of survival.

ind speed. Trees also prevent soil crosion
ust pollution level and avenue trees
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POLITICAL ACTIVITY

RELIGIOUS ACTIVITY

LCONOMIC ACTIVITY

"

PUBLIC ACTIVITY

o 10 2 w0 a0 50

“ii 2 Different aclivities of plants

The b h-}!... erenl |
som lnxi iﬂﬁm which has all the above chamcteristies is Bat (Fiens bem
:]_hc;':.\n ORIsts, mixed species plantation may serve ecological function
ore, a mixed plantation of Bat, Asalhwa and Kadam would be the

. : d ity dwe
worshipped by the i % : ' L aween Lhe avenue 1CES anc ety dwlle,
) tdus (Fig, 1 . . - association between . o |,
(Fig. 1) The nature and extent ol associat <ocio-cconomic condition of a city

particularly poor section is in fac . . wailing
15 in fact exeel e . prevailin . 7
an excellent indicator of the p B llow the sell employed poor people y,,

country. Adler the study % e . . we
¥, there also arise another question that should !¢ hampers the smooth running OF the |

hafensis). But according 10 the vigy, f
better than mono speeies planty,,
most ideal as Dat and Asathw; i

use the roadside place under trees, The constructi " permanenl structu qure s
traffic. But any one self employed by Ih:{i ILT:ﬁ:;n:tlIl:IpI:ncc without making any permancnt structure should
allowed to pursue their livelihood (Fig. 2),
. Table 1. Tree spwﬂwf Family
Sl No. . Nameoftheplants = ——
Scientific name | _ Local name o ccae
1 Ficus religiosa Aswathwa ——— [ Moraceac_
2 Ficuy benghalensis Bat [ FEabaccae
K} Delonix regia Krishnachura __———— 1o poece
4 Peltophorim prevocarpum Radhachurd ——— |y o eae
5 Polvalthia tongifolia Debdaru — | Combretaceae
6 Terminalia arjuna Arjun ——— | Rubiaceae )
7 Anthocephalus kadamba Kadam — | Cacsal 'ri.ni'wc;
8 Caesalpinia pulcherima Krishnachura o Ml |‘ ,'_‘ ~
9 Ah!:udimchm indica Neem - ld(:‘--“: ——
10 ??H.'l'l.’l’.f':f_p:rpﬂrl"" Kolke _ﬂpﬂ}_ﬂﬂ‘-‘-‘ﬂﬁ
| 11 Lizyphies sp K&.__——-———'—'_'_#'MER—
12 Tamarindus indicus _T_clu|_________————-— |“:!h‘cICL‘iIC
13 Beawea monosperma _Palash ].a'h e
14 Acaccia auriculiformis Akashmeoni Mim us:l[l.‘::nc
i 15 Mangifera indica Mango Anacardiacene
16 | Alstonia scholaris Chalim Apocyticede
17 Mimusop elangi Bakul Sapotaceac
18 Saraca indica Ashaoke fasecs
19 Swicteriu macrephylla Mehagoni Meliaceae |
20 Taabernacmantana divaricata Kath Tapar L L |
21 Rovstanea repia Royal palm sl
22 Areca triandra Areca palm Atecaceac ~!
. REFERENCES
A.P. Benthall. 1946 (Reprinted edition). Trees of Calcutta and its Neighbourhoods. Bishen Singh and Mahendrapal Singh,
Dehradun.

R.K_ Chakrabarty and S.K, Jain.1984. Beautiful Trees Shrubs of Calcutta, Botanical Survey of India, Calcutta. |

D. Prain. 1903 (reprinted edition), Bengal Plants, Vol. 1 & 11,
Chakraborty, N. 2011. Bipanna Gachpala, Gyan Vigyan Prakashani, ISBN: 978-81-8266-236-0, S.D.Printers, Patuatola Lane,

Kol-9.

UIRD/December-2017 (Additional/Special) 58

Scanned with CamScanner



IMPACT OF JOINT FOREST MANAGEMENT (JFFM) ON BIOMASS
PRODUCTIVITY OF PLANTS: A CASE STUDY
Dr, Tridib Kumar Sahoo - : N
Assistant Professor, Department of Botany, Tamealipta Mahavidyalaya, lamluk, Purba Mcdinipur,

ABSTRACT . _

The stdy deals with difTerent ecologicenl indicntors i Ihl-"ll"l“"“”” .p”;'"-tltprd ﬁ';-,:{{li":;;c:;: :lrr:::goﬁﬁ
programme. The hivmass productivity of plants is an indicator for such typ lll-h]:.1-4?‘(.I-‘n.rc--tlt Division at Paschim-
a coppice sal (Shorea robusta) forest of Bhngabntichawk ””d.cr Mld"”"[]lrf I‘I‘ill:('J lr}rl'lrnlcct. this coppice sal
Midnapore District of West Bengal, There is a Forest l'mlcctlm] Committee (] gl % e . P.P_

i - by el ) wies (excepl sal) in fenced, unfenced and degraded areas were
et s T Ll Nlpu;'l“ [Ll":I:!:v.t. ground biomass of different plant species per unit
measured. Here productivity is 1aken as production ol nbave gr i - o

time atd unit JIIL:I.l\t‘sitlt‘R)l|ii5 the degree of human exploitation of !uLl’:(.JllldllI"“'Jm[lj:li:tirc'::)dr:::i:f'i:nhzrf ]:::nm
products (NTIPs) were assessed in a participatory 1!1cihml.‘]f. J'u.w %Fll‘}m:.h ilrr: ;_mrc,;cc?; L c;ﬁ-ac[ibn (:,;.-
plantspecies was higher in lenced plot than the unI!_cncc_d ¢on |l|rn’n. o r;wcd e Gcncra.lly i
selected species is done, then total biomass produstien- morlc l[])m ]f As a whnl:.;.lhis study reflect thgt an
species are not collected by the village people or not ETiIZICL‘I by ¥¢r.dl’l~0‘;;-1:=- FE[I]C‘L'd o undc:l' |he}rmana i
enhanced productivity was obtained in the un!"cpcud area as _LOf"Pﬂf'-’_J]?M . biomu‘sq sodgstivin of Iints

FPC and degraded aren This indicate that there is a positive impact o o sp yolp .

Key Words: JFM, productivity, extraction, FPC, NTFPs.

INTRODUCTION o _ _
Joint Forest Management (JFM) can be used as an effective tool for the conservation of forests and economic

uplifiment of local village communities. Succcssfu.l forest resource management 1hroughc;ommunily involvement
not only improves growth of (he forest but also improves its other duncnsmns.Collccll\_f’c Forest Management
variously known as Joint Forest Management, Participatory Forest §{?11agcrl1e:11,.Commumly‘Farcst_Managcment
etc. is a process to ensure conlinuity in resource generation, stability in physical and social cnwmnmcnt and
sustainability in production of goods and services. Conservation and enhancement of a natural resource like forest
is not possible without the active and purposeful involvement of local people in its management. Community
participation in forest protection as well as management has remarkably reversed the process of forest degradation
in some parts of India. According to Brower and Zar (1977) the involvement of local people in a plant community
is directly related to its biomass. The present study is an endeavour to quantify productivity and extraction pattem
of fuclwood and other NTFPs in a community managed forest. Villagers have their access to destructive extraction
of biomass from some selected plant specics. According to Mishra ct. al.(2001) the productivity of certain
fuelwood producing species show that the perfect protection leads to dominance of a particular specics on the one
hand and decreases level of total production on the other.

STUDY SITE

The study was carried out during the year 2013 in Bhagabatichawk forest of Midnapore East Forest Division at
Paschim-Midnapore District of West Bengal, India. The study area lics within the geographical limits of 21° 36" to
22° 57'N latitude and 86° 33" to 88" 11" E longitude of Midnapore East Forest Division. The general altitude of this
region is 15 — 16m above MSL. Bhagabatichawk is a village near Midnapore town of Paschim-Midnapore District,
where Forest Protection Committee (FPC) has cxisted last 25 years. In this village all the 53 families are either

landless or marginal farmers but all they arc member of FPC. They protect 61hectares of coppice sal (Shorea
robusta) forest named as Bhagabatichawk forest under M idnapore East Forest Division.

CLIMATE

The study area is basically hot and humid with a short period of winter. It is evident that the higher temperature is
attained during the months of April to June. The lower lemperature is met within the months of December and
January. Generally maximum average temperature(37°c — 39°¢) is recorded in the month of May and minimum
average temperature (16° — 18°c) is recorded in the month of January. The South-West monsoon is the main
source of rainfall in this region. The North-Western wind starts blowing from the month of May with high velocity,
carries very little moisture. The rainy season continue from July to September,

Vegetation Type: According to Champion and Seth (1968) the Coppice Sal Forest of a wide range in this region
(South West Bengal) fall in belween the “Dry Deciduous Sal™ and “Moist Peninsular Sal" vegetation types. Puri et.
al. (1989) has been classified the vegetation of this region under series 16 entitled as ** Shorea - Cleistanthus -
Croton™ series.
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t _.qpr:l:iES other than .‘.:.-'lrjrm.

AIMS AND OBJECTIVES
e of extraction un(e,

To find out the impacts community management on biomass extraction of di
robusta (Sal) in a forest under management of FPC. Tt will also focus throug
unmanaged condition,

(ferent plan
b upon such tyP

METHODOLOGY fenced plot which are manageq

The study was conducted to compare three type of plots such as fenced plot and une ent practice is followed T,

by FPC and the third one was the adjacent degraded forest plot where no managem

methodology has been designed following Hall andBawa (1993), as below- fenced, unfenced and degradey

a) The method involved sctting up nine randomly sclected sample plots. such as ,L ndition and the rest three i,
plots. These nine plots include three in fenced condition, three in unfenced €0 d by “species areacurye™

: - : stermine
adjacent degraded forest under unfenced condition. Size ol the plots werede of the quadral was (30m

: SR 5126 :
(Oosting-1958). The area of each plot was (30m x 30m), within cach plult ﬂ}f;;_d plot fencing was done for
herbs. In gin to avoid any edge

30m) for tree species, (5Sm x Sm) forshrubs and (Im x Im) for | the mar
temporary pralection at a stretch of land measuring 1m was maintained = unfenced and degraded ploi
effect.Fencing was done to assure no biomass extraction by the villagers. The
were delined with outline only. ; .t Sal) in all the study plos,

b) - Quarterly biomasswas taken by destructive sampling of the diﬁbrcnlnFlnnlb (cxi_:;'r’r: ?u[l; to September and 4™
1* quarter from January to March, 2* guarter from April to Junc, 3™ quarter |
quarter from October to December. ratory from the samples |

¢) Calculation of the productivily in terms of above grou
collected after oven drying.

d) Degree of human expgitagliun (except green or dry sal leaf) was calculated by'ﬁ-]eqtg
village with the help of FPC members by weighing the collected dry materia 5. ;
taken to the head loads, cycle loads which were collected from this forest. The extrac
was converled to per unit area. '

nd biomasswas done in the labo
nthouse hold survey in this
esides this the weight was
ted biomass thus assessed

RESULT AND DISCUSSION - GPECIES
Table 1. MEAN ANNUAL PRODUCTIVITY OF FUELWOOD PRODUCING'S
Name of the Species Biomass {kg.’ha}
Fenced plot Unfenced plot chrlajd{;; plot
Antidesma acidum Retz. 82.00 197.60 43—-3- y
Combretuni roxburgiiii Spreng. 5346.37 2933.77 X,
Ehretia lacvis Roxb. 94.08 23.76 ; X
Heliesterds isora Linn. 19.99 335.04 =
Holarrhena antidvsenterica Wall. 182.50 431.72 13-9
Lantana camara L. 98.00 102.54 27.91
TOTAL 5822.94 4024.43 496.97

Table 2. MEAN ANNUAL PRODUCTIVITY OF SOME MEDICINAL PLANTS

Biomass (kg/ha)

[ Name of the Species
Fenced plot Unfenced plot Degraded plot

Andrographis paniculata Nees. §.28 3.70 1.27
Curculico orchioides Gaertn. 15.39 - 44.23 X
Divscoria alara L. 0.97 4.99 - X
Hemidesmus indicus R.Br. 8.96 y 8.20 X
Holarrhena antidysenterica Wall. 182.50 431,72 18.23
Ichnocarpus frutescens R.Br. 15.66 . 14.50 X
Madhuca longifolia (Koenig) MacBride. 226.30 140.40 7.29
Smilax ovalifolia Roxb. 9.36 11.61 0.84

TOTAL 46742 659.34 37.63
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Table 3. MEAN ANNUAL PRODUCTIVITY OF DIFFERENT NTFPy

M Name of the Specics GRS {g/8) il
W Unlenced plot Degraded plot

—_— 36.17 1.28
Catunaregam spinosa (Thunb.) Timw. 25.01 1.26 X
Cuceinia indica Naud, “:f).? 4.99 X
Divxeoria alata L. ) 3 51.07 X
Diospyros exculpta Bueh-11am. L 6.88 2.46
Flaconrtia indica (Bum LY Merr. 98.3¢ ldb 40 7.29
Madheca longifolia (Koenig) Mae Bride. 226.30 3, ;.5 2.23
Zizvphus ocnoplit Mill. 4.63 243.92 13.26

TOTAL 3608 | 0 &80.7s

Direct measurement of productivity has a st of (Iirﬂcultics such as it is ﬂ‘Id“’ﬂ}’i ;'E:El”f]':::: cbr:]‘_c'cr::)c: :;E;jdn l‘;ti];::ll;;
tree layer (canopyvcover: cic) and eflect of extzalion. el {1993) pemie 'm[l de of extraction while allowing for
ire conducting controlled experiments that simulate the manner and magnitu ) g NTFDs
“ﬂum‘,‘f -;-*cul‘ﬂl' extracted material, The sustainable extraction of IIUn-II.I'Hh!'-'T _ﬁ"rCS_l prf‘v ucts '(J 5) may
becoming popular [Pluﬂ-fil_'x and Famolare - 1992, Salick et.:}l. -1995). 'lhj stu "}t -rf:lfﬁw i 'I"II::: i
regarding the impacts of forest management by local community on the productivity ' P
management decisions of the FPC are as below -
a) Allowing only the six shrubs species to be ¢ b
Retz.Combretum roxhurehii Spreng Ehretia laevis Roxb,Heliesteris 1sora
Wall andLantana camara 1. i . ) i
b) FIC allowed dry leaves to he collecied only during the dry scason for fucl without any lnlen.'ur!l:c'}l[htxﬂusc
decomposition of dry leaves more or less does not takes place during l!flr' scason. Besides this if it is totally
restricted then the problem will be create about the crises of fucl material. '
¢) Restriction of dry leaves collection during post-monsoon period as decomposition takes place on that time.
d) The commitice also has set up some rules for equitable distribution of fire wood during pruning.

ollected as fuelwood, such asdntidesmaacidum
Linn,Holarrhena antidysenterica

Table 4. ANNUAL & MONTHLY ENTRACTION OF FUELWOOD AND DIFFERENT NTFPs (Kg/ha)

MONTIIL FUELWOOD | COCCINIA KENDU THORNY MUSIHROOM
FRUIT LEAF BUSHES | (Lycoperdon sp.)
Jan 110.65
FFeh 608.60
Mar 714.28
April 314.28 2.89
May 680,94 6.74
June 226.18 2.12
July 214.28 2.38
Aup 192,85 1.31 8.92
Sept 218.09 6.55
Oct 190.47
Nov 491.07 71.42
Dec 206.18 58.76
Total {(Annual) 4167.87 5.81 9.63 130.18 15.47

From the above resull it is seen that the total annual productivity of fuelwood in fenced area is 5822.94 kg/ha
and 4024.43 ke/ha (Table -1) in unfenced area, where extraction of biomass occurred within the guidelines of
FPC. From the survey it is seen that the annual extraction of fuelwood is4167.87 kg/ha (Table- 4). So the
annual productivity of fuelwood in unienced condition is (4024.43 +4167.87) = 8192.30 kg/ha, which is higher
than the productivity of fenced area. The total annual productivily of fuclwood in degraded forest is
496.97kg/ha (Table-1), which is too much less than the FPC managed forest cither fenced or unfenced
condition. In degraded forest no management practices are there, so such type of [orest are gradually degraded
or denuded. There is no restriction about the colleclion of some NTFPs like, Coccinia sp. [ruil, mushroom,
thomy bushes, because the production of such NTFPs are negligible ( Table- 4) and these arc available only in
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The total annual productivity of some medicinal plants in fenced condition is 467.42 kg/ha (Table-2) and in
unfenced condition it is 659.34 kg/ha (Table-2), which is higher than the fenced condition, because here no ojha or
traditional practilioner that collect the medicinal plants. In degraded forest this is 37.63 kg/ha (Table-2), hecausein
this plot among the eight medicinal plant species only four species are available in very poor condition.
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The (otal annual NTFE'S Fm‘l‘_"‘:li““ (except i"'iﬂ!ﬂﬂl')iu terms of above ground hinlmn.-{.*: wusl‘:ﬁﬁ.:’)ﬂ kf,ﬂ'Tl:llt‘Tﬂl‘-*hb?n] in
fenced arcaand 243.92 kge_‘hfl in unﬁ_:ncr:ﬂ arca(Table-3), The total annual extraction was 161.09 ky,-hul (Tablc-4). So
e actual annual pmdufl!"_-'l'-}' oF NTEPs in unfenced condition was (243,92 +161,09) = 405.01 kg/ha jr'-'h_lﬂh wis
H!Um than the fenced condition. Whereas, this resull was only13.26 kg/ha (Table-3) in degraded forests. ‘This result
::s-:l indicales léllc!l the effect of leh.-'[ on productivity of plants is positive. In this study it was HIICUI'dEF!l l|_'“'l| ‘l_hc
annual productivity of some species were higher in unfenced plot than the [enced ones, because those bpu.lll‘?'.‘li
which are never c..'dﬂl':lﬂfl by the peaple e.g. ~Curenligo orchioides Gaenn, Dioscoria alata :--f‘mllfl "h!?"-“’.“_‘- "—:
collected afler drying of the above ground parts) , are added 1o the total biomass u[‘unl’cncud: pluts. Blllhld_l:b ||I'I.b l:;-..
prC mainly follow the concept of “Kath and Kukath™, The village people never extract the Kath specics i.c. ey
iree specics Tike- Antidesma acidum Retz., Heliesteris isora Linn., folarrhena antidysenterica we ls uf”’fp TOY
exculpta Buch-Ham. cte. In the unfenced condition the Kath species are not extracted by ll1c_\.'|H'aL;clr:]. ]!‘.h.?m
specics which are never grazed by the herbivorous, like Catumarcgam spinosa (Thunb.) Tlr'-l_'--h1:' “L-Iil.“-‘r
pmductivily in unlenced plots. In fenced condition the productivity becomes low due to cu.mph?t‘m-n m. a.,::fm:n ; e
specics where the dominant ones negatively influence the productivity of other species. This can Ir; el cr
understood by observing species wise biomass productivity in feneed, unfenced and degraded oncs. | mmfu:-.s]-
studies are interested 1o the forest managers 1o judge the performance of species in terms of thn_: total hmlqglcad
production and o assess the nutrient drain by the way of harvesting the species. Over I:ﬂn'csl!ng or continue
extraction may alter population size, growih rates and reproductive capacity of harvested species, lcading lo a
reduction in the quantities of NTFPs (Ifall and Bawa 1993).Toledo ctal. (1992) calculated the guantum and
number of uselul products used by indigenous people and comimented that the uses dcm'mll from tl'u? rﬁon-wnqdy
parts of plants counters the notion that tropical forests are primarily important as source ol timber. It is interesting
to note that the annual productivity of different plant species is higher in fenced plot than the unfenced or degraded
plot. But a close walching reveals that, if we consider the extraction of fuel wood and difTerent NTFPs then the
actual productivity in unfenced plot becomes higher ( i.e. calculated biomass + extracted I:-_mmass] than the
productivity in fenced plot. In depraded forest no management, no protection, no rules and regulation are there.

CONCLUSION '

In thisstudy it has been interestingly noted that Joint Forest Management (JFM) system managed by FP.C.S pr_nvu:_ic
a better option for biomass productivity. The biomass yield of plant species was more in ¢xposed condition i.c. in
unfenced plot than in a physically fenced condition. This shows that physical fencing can never be a better option
in comparison o social fencing where villagers take carc of the hiomass resources under controlled level off
extraction.
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AL BIODIVERSITY IN GROWTH OF Twq

WEST BE "
BENGAL AND MYCORRINIZAL EFFECT ON THE
VEGETABLE CROPS

Dr. Sudhansu Snmanin
Department of Botany (Post Graduate)
Sabang Sajanikanta Mahavidyalaya, Lutunia, Paschim Medinipur, 721 | 66.

Myeorrhiza has wide range of oce ) a\!lS I Ill,'\.(,l. e
identified and selected ;'nr!": (‘-. oceurrence in l.ll.‘l.l.l lateritic soil "_I '-‘ A
Capsicum. anmuon wad :'x'lurlmtnls m-.:lmlcll‘(r_;rrr.wu.'urr.-'.'|.-m, (:.nj_r{.m .=. '(tdi ot
incettumn b 1 :'I.I'l Solarum, llr('hul:l,'l'll'ﬂ (family: Solanaceac). Ihrul: lf--%[ahlc'l
variati u their efficacy in enhancing the growth of Solanaceous frult '-j-l:'- iy
atons in their ¢ffeets on vegetables, but overall growth enhancement was always mo
plants. VAM inoculated seedlings positively afTected the productivity. The effect of SIE
growth and biomass were not consistent but the plants treated with Mixed inoculum induce
resulting into sigaificant rise in the growth parameters recorded.
Key words: Capsicum, Brinjol with VAM inocida, yield thragh inoculd

The isolated VAM species,
Jiteata used for growth of
VAM fungi and mixed
The VAM fungi showed
re than non mycorthizal
le VAM inoculations on
d synergislic response

INTRODUCTION

The red lateritic soil of South West Bengal, India has low pH and low water holding capacity .(Ghosh and Vema,
2004). It is deficient in available phosphate and other nutrienis and to a certain extent In nitrogen and organjc
carbon as well (Ghosh and Verma, 2004, 2004). This soil is developed from granite silt and formed due to oxidation
and free water flow. The acidity factor, low moisture level tends to immobilize the phosphorus as bound iron ang
aluminium phosphates and thus reduces its availability. For sustainable agriculture, h]'gh productivity with
minimum damage to ccological and socioeconomic condition and to reduce the quantity of agrochemicals,
biofertilizer scems to be a viable altemative (Sharma et al. 1986) with the biofertilizers, not only the input of
fertilizer can be lowered but also the loss of fertilizer can be reduced. Mycorrhizae reaches its extensive hyphal
system beyond the depletion zone of plant roots and as an obligate symbionl help in absorption and translocation of

phosphate and other nutrients (Jakobsen et al., 1992; 1994 Smith and Read, 1997). Besides nutr_icnts they alsp
through hyphal system n rhizospherie

provide cross protection from disease and enhance the moisture content ‘
soils. Vesicular arbuscular mycorrhizae (VAM) act as a bridge bctween the host and the soil (Read, 1991) and
depletion zone. VAM are ol special

benefit the plant by procuring P and other nutrients from beyond nulrient
significance in low fertility soil (latch, 1937), where it increases nutrient absorption. Plant grown under

phosphorus deficient soil such as acid laterilic soil, have grealer depen
2006, 2011 and Ghosh et al. 2016, Ghosh and Verma, 2015). There is an adequate possibility of utilization of VAM

fungi in commercial agriculture. Present study was undertaken to ascertain the best strain of VAM for quantity and
quality fruit yield and better plant growlh in acid lateritic soil condition of West Bengal, India.

dence on mycorrhizac (Ghosh and Verma,

MATERIALS AND METHODS
A general survey was made on Vesicular Arbuscular Mycorrhizal (VAM) status in common vegetations, crop fields

of Midnapore, lateritic zone of South Wes Bengal state, India. Field experiments were conducted at the
experimental cum botanical garden of Botany Department, Sabang Sajnaikanta Mahavidyalaya, since 2015 to 2017.
Two vegetable crops, Capsicim annuum L. and Solamm melongena L. were grown during December to March to
study the VAM activity. Rhizospheric soil samples were collected from three depths after scraping Icm top soil i.c
| -10cm. 11-20em and 21-30cm. Composite samples were collected in four replicates for each depth. Soil for pot
experiment was collected from 0 to 25cm depth from arca without vegetation.VAM fungal spores were extracted
from the soil by the method of Gerdemann and Nicolson, 1963. Pure culture of A. difatata, G. fasciculatum and
G mosseae were identified following the manual of Schenck and Perez (1990), Tmp;:;2 (1982) and INVAM

(www.invam.com) voucher specimens and descriptions.

RESULT AND DISCUSSIONS
Result showed effect of VAM inocula on the growth, yield of fruit of C. anmuum in field condition. Plant gmwth

improved with all VAM inoculation compared to control. Mixed inoculum induced significantly higher plant height
among all the treatments, where increase in plant height was about 38% and 40% more tha y 113], }Erjr:};lg e
2016-17 respectively. Single inoculation with A. dilatate, G. fasciculatum and G. mosseae N cc‘:m!-u n - i height
25, 11, 21 and 19, 20, 15% respectively in consecutive two years, A. d”“m“; ard ﬂ_" ‘:s::‘d 1::1crez_a:sclhc da. %:d
more number of leaves compared to G. mosseae, G. fasciculatum and con::‘-:ﬁn ‘;3 ?; ullz:il I%III::J?JE;LHU

significantly
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jl variation al leal number was observed among A. dilatata, mixed inoculation and G. fasciculanm

ifica
- aific e aforat ; _ : —
slﬂalm ats but they were significantly higher compared 10 G, mosyeae and control in 2016-17. Significantly higher
{re e index (LAD was recorded with mixed inoculum among (he treatments in 2015-16. llowever, no

IL::niﬁCﬂ“' variation in LAI was observed among VAM [reatmenls excepl G, fuseicidanm where LAT was observed

:';l:"iﬁcrlﬂ“y lower 1!1?11 (: mosseac only. Overall, mixed VAM inoculation produced more LAL as well as plant
iﬂ:ighl F,“ an ."I.\.LI'TL:I.I.I'I:!.M.‘-. l.nla.fnlgllmlh the years of growth, VAM im'umlullmjs pmdu-::(l:d m‘gnll-]u:l‘nlly h1g}llcr pl;],]:j[
dry “.,;lgl'.l nol anly rom contro '!t.ll also itmong |!|u Irealments, Maximum alfeel was scen in casc of A. dilatata in
S016-17 although every treatment increased the biomass signilicantly over control hu} the trend was not nhscrwc.d
- petween the treatments, In |_.',il.'tlt11':ll. NPK content of plants significantly impruyud in u]l_lhc ‘W\M Ircatmenls in
ol the years ul‘cxpcrununl. Nurugcn uptake was observed significantly higher in mixed mc_:cu!mmn Fnl'lowcd by
1 Jilarata :151:1 (. mosscde and G. fasciculatum  in 2015-16. In 2016-17, Nitrogen cumcml mgmll':t’:fmlly improved
i all VAM inoculations except G. favciculatum. VAM inoculations boosted up shnclnl ﬂlv_mlublc I cunl(:‘nl 2510
1,75 times over control in 2015-16, G. mosseae proved most efficient as it produced slgml’:cnntly‘lughcr ‘P’ content
;.mmlg all the treatments followed by A. difatata, mixed inoculation and G. fasciculatum. The P cnhancements by
VAM treatments were also clfective in 2016-17, but slightly lower than 2015-16. All VAM trcatments produced
gignificantly higher total K content in plant tissues over control. Total K content of the Plf}m b fcmfﬂ‘fd
maximum with G. mosseae followed by inoculations with G. fascieulatum, A. dilatata and Mixed inoculum in
gencral. _ :
Fruit yield per plant improved significantly with all VAM inoculations compared to control one. I\«“hxzd inoculums
roduced significantly higher yield among all the treatments. In between other treatments, A. dilatata produced
sianificantly higher yield compared to G. mosseae and G. fasciculatim. Fruit fresh weight and dry weight per plant
followed similar trend in both the years. Mixed inoculum again appearcd most efficient in producing the highest
mean [ruit weight among the treatments followed by G. mosseae, A ditatata and G. fusciculatum.
Acid phosphatasc aclivity was always recorded 4 to 5 limes morc than alkaline phosphatase throughuut‘ the
experiments. A. dilatata induced both types of phosphatase activity in both the year. G.mosseac and mixed
inoculum appeared to be the second and third in enhancing the phosphatase activities. However, in general all the
inoculums treatments significantly enhanced the phosphatase aclivilies over control. VAM infection percentage
was higher in both the years and it ranged between 65 to 87%. Effect of VAM on the growth, yield of fruit of
brinjal (. melongena) in field condition was tested. Plant growth improved with all VAM inoculations compared to
control. Mixed inoculum induced higher plant height among all the treatments on an average basis of the two years,
where increase in plant height was about 33% and 20.5% morc than centrol in 2015-15 and 2016-17 respectively.
Result in all cases except G. fasciculatum condition produced significantly higher plants and single inoculation
with A, dilatata and G. mosseae could significantly increase the height 18.6%, 20.5% and 23%, 19.5% in two
years respectively. A. dilatata inoculation induced significantly more number of leaves among the treatments in
both the years. Although no significant variation of leal number was observed among G. fasciculatum , G.mosseae
and Mixed inoculation but they were significantly higher compared to control in 2016-17. A. dilatata and Mixed
inoculation produced significantly higher leaf arca index (LAI) compared to G. fasciculatum, G.mosseae and
control in 2015-16. In 2016-17, A. dilatata induced significant higher LAl compared to all VAM treatments.
Overall, A. dilatata inoculation produced more LAI as well as leaf number on an average basis taking both the
years of growth.

CONCLUSION

Two vegetable crops were more dependent on A. dilatata followed by mixed inoculum. The variation in
dependency level of different crops on different VAM fungi has also been observed by Plenchette et al. {1983)
which is similar in my rescarch trend. The variation and dependency of plants clearly indicated that some degree of
preference do exist in host VAM interaction (Van der Heijden et al., 1998). Here the result shows similar pattern.
llowever, high colonization could not be correlated to high mycorrhizal efficacy in this experimental result.
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ABSTRACT

Geospatial Technology of vegetation can be an altractive and altermative to the scientific methods of field scouting
due to the capability of covering large arcas rapidly and repeatedly, providing spatial and temporal information
necessary for cco-sustainable management. The potential of RS and GIS application in vegelation is very
intensive method, as it is able to infer about vegelation growth and ils nature in a non-destructive mean. Numerous
Spectral Perpendicular Vegetation Index has been developed to characterize vegelation canopy. Plant canopy
reflectance factors and derived muliispectral Vepetation Index arc receiving increased attention in floristic
research as robust surrogates in traditional biophysical parameters. Spectral reflectance and thermal emittence
propertics of soil and vegetation have been used extensively to predict ecological vaniables such as percentage of
vegelation cover, plant biomass, green leaf area index and other important biophysical characteristics. Vegetation
Index is strongly modulated by interaction of solar radiation with photo synthetically active plant tissues and thus
is indicative of dynamic biophysical propertics related to preductivity and surface energy balance. The basic
objective of this study is to convey the potentiality of vegetation indices in the quantification of bio physical
principles of foristic habitat of deltaic environment and to review the application of geospatial technology in
botanical research

Key Words: Temporal changing aspect on Biodiversity, Complexity Index, Different Canopy, Correlation and
Regression analysis,

INTRODUCTION

Imagery from satellite and airborne remote sensing systems has the ability to provide spatially comprehensive
information of remote and inaccessible locations, making this a valuable tool for scientilic research on biodiversity
and ecosystems. 1t is noted that the majority of work has focused on classifying and mapping canopy communities
and that only recently attention has been drawn to the quantification of biophysical propertics of canopy using
spectral vegetation indices of several types of spectral vegetation indices available; ratio indices have been most
frequently applied to satellite data for canopy. For example, Green et al. (1997, 1998b) used imagery [rom the
SPOTIHIRY (System Pour 1" Observation de la Terre—Haute Resolution Visible) satellite sensor and the CASI,
(Compact Airbormne Spectrographic Imagery) airhorne instrument, to derive the widely used Normalized Difference
Vegelation Index (NDVI) and correlated this with in situ measurements of canopy leafl arca index (LAI).They
argned that the LAT of mangroves with relalively open canopies might be underestimated if they were growing over
white sand, or overestimated if dark organic detritus covered the sediment (Green et al. 1997).The region like the
deltaic parts of Sundarban having a huge biodiversity is being hunted by number of environmentalists as well as
ccologists. Its inaccessibility because of creck dynamics and ever changing sand coverage because of the very
dynamical behavior of tide, limits the study of biodiversity. So, in the perspective of remote sensing or the space
application and statistical formulation using band algebra will help the scientific study to a great extent.

OBJECTIVES OF THE STUDY AREA

Land use & Land cover Classification to delineate the study area of Lothian & Prentice Island, Leaf Arca Index
(LAI) measurement to find out canopy area zonation, Perpendicular Vegetation Index (PVI) to assess vegetation
cover, To assess correlation between Perpendicular Vegetation Index (PVI) and Greenness index (GI), Damages of
Canopy Cover density and its impacl, Temporal change on Biodiversity in Lothian & Prentice Island and to find
out the major aspect of eco-sustainability on the study area.

STUDY AREA

The present study is undertaken at Lothian and Prentice Island of western Sundarbans, India from 88°18°10"e to
88°21°30 e longitude and 21*32°50 n to 21°42°30 n latitude. The image data are acquired over the arca covered by
three different types of mangroves or canopy in Lothian and Prentice Island. The island is regularly inundated by
diumal tide up to a certain distance from the northern coast.
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For the betterment of accuracy, iteration has been incremented. That 1s I"nlln\'_.r
algorithm the three vegetation zones have been scgmented but proper specili
reaching to actual conelusion the following band algebra are used.

ing all the rules of [uzzy k-means
cation cannot be drawn, So, for

RESULT AND DISCUSSION '
It has been said a prior that no clear succession pattern is seen in the Sunderban regl g Bacian Ete bl
dynamics, mangrove and salt marsh interactions, the dilerential colonization of the ImIn]lh_}'llc species ete hinders
o identify the zonation of the Horistic environment. So a micro level zonation would be a wise approach.

ons. The tidal behavior, creck

LAI (Leaf Area Index) . )

The spectral characteristics of canopy are influenced by Leal Area Index and percenlage 0.1 vegclalive cover,
growth stage, stress condition etc. Besides background soil, moisture content of the soil has sngn‘iﬁ‘cunl Ini_hlcncc on
the vegetation re(lection or absorption during the early stages of the growth. Since every [loristic specics has its
own unique leaf arrangements and unique leaf structure, it is an important biological parameter that delines the
pattern of solar radiations and its seasonal variation in the arca. Remote sensing may provide much information
about this.

PVI (Perpendicular Yegetation Index)

This is an index that uses the soil base line co-cfficient (slope and intercept) which provides a relation between the
reflectance in the red and infrared regions for the range of the soil types without vegetation cover. PVI for TM band
is—

[(0.355 * Band 4 - 0.149 * Band 3)’ + (0.355 * Band 3 - 0.852*Bandd)?]

PVI Vegetal Coverage Remarks
lio 14 No cover / Wet soil No vegetation
15 to 29 Low_ cover Algal mat / salt marsh sp. (mainly grass)
3010 44 Partial cover Salt marsh / Mangrove associates
451060 . | Full cover Mangroves (mainly tree group)
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Table-py| (Perpendicular vegetation Index)

ysually the !’Vl values range between | and 60, This IR 265
wholc range 1 classificd here as (he presence ufw;:l su'!;
and low, paru:l_l or full vegetation canopy cover. In |hils
case. if thearetically a straight line is drawn at the an e 204
of 48" from the origin of the axis and is :nmitlercdb'ls
the soil line. the DNs having the index range I 15 ;ie
over the line and the range 45 10 60 are g the distant 153
osition (nearer to the Y axis) from that line. On the High canopy cover
O‘hm_. hﬂ.l'll.l, i the Cl_usllr:rs having  positive index 1024 Intermediate canopy closur
relationship with PVI js increasing with the GI and if a .
domain function is drawn for GI (like 1>GI>-1: for GI .- 4— Dry bare soil
; for
[ownrd_s I denotes the presence of medium to tall trees 8] :
and vice versa. Now, if an interscction operation Novagatation present
(Boolcan AND operator) is followed over the LAI, PVI Wet bare soil
and G1, we can clearly identify the succession patiern as % 51 102 193 204
well as the nature of the canopy coverage, The outcome RED
of this operation is tabulated Jater.
Red DNs IR DNs Canopy Closure Remarks
30-36 15-22 No Tidal mud Mat (wet soil), Algal mat is
= dominant -
42-45 32-36 No No vegetation / Tidal mud Mat
76-79 69-172 No Dry soil / Sand dunes
25-29 4] -6l Intermediate canopy Medium trees / mangrove associates
19-24 70-176 High canopy Tall trees/ mangrove proper

Table: Correlation between Infrared Band(Y) and Red Band(X)

It is seen that within this estuarine area basically three vegetalion zones are prominent, where after comparing with
PVI and LAL the zone 2 will show the dense nature of vegetation, having the tree groups of mangroves. On the
other hand, zone 1 and 3 according to the PVI and LAl denotes the presence ol moderately dense cover having
basically mangrove aconite and salt marsh, to low dense cover having marsh grasses. It is distinctly revealed from
GI that at the river and creck bank margin the growth of vegetation is high — the habil of mangrove proper and the
trees are of medium height. Apart from these digital indices vegetation zones can clearly be clustered from the
scatter plots of pixel of Red and NIR feature space. The pixel value wise vegetation zonation is tabulated below:

)
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Fig: Result of Canopy Closure change and Temporal Changing Aspect on Biodiversity
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o
Red "'_“——T—  —————ics Name |
IR DNs Canopy Closure Remarks Probable Spect

[DNs

30-36 [ 55—
15-22 TNo Mudflat{wet soil), N.A.
(42 a5 Algalmat is dominant T

Galicornia bra

235 33
N N
: Crimim difixum,

No vegetation / Tidal

(76-70 /o mud flat - -
76 -79 69 - 72 No ”l‘}f soil / Sand dunes ||'H)II‘IUU3| hllnbﬁ.lpumma
. escaprac t
2 - | e 1 o l:l n.
235-29  [41=61 [Inter mediate | Medium trees / Iinmmm,::?;:ﬁatc
canopy mangrove weeds / Cryptocry

nssociales xﬂocarpus grﬂ]lﬂlum,

19-24 . : " _
il [{::-]fjllnl:rrm:mr e W@L
——

pect on Biodiversity

Table: Result of Mangrove Species and Canopy Closure Changing As

CONCLUSION

'l]ht: relationship }JCLW&QH several spectral vegetation indices and plant canopy LAlanc background types, typica
through Perpendicular Vegetation Index have been assessed. The effects of variations 1n ‘lncd The results

of those found beneath mangrove canopies, on these spectral indices have als0 been examined.

indi i » difference-based and
presented here indi + estimati : - canopy cover using the _
cate that the estimation of LAI and percentage ol canopy e verall brightness but also

derivative-based indices. The influence of the background is not only depc?dent 0 Chi el o o
the shape of background reflectance spectra, which can vary substantially for the range © [ b
‘ n the GI and LAT but from this

floristic environ ary substantialy ©
ments. In the present study a strong relationship is seen betwee : k
p “ ; y o differential leal geometry and

ion may break and in that situation a

Al and nature of canopy cover

rtl:!anonship the segmentation of the canopy nature may be erroncous due !
alignments, [t is seen that at some optimum poi sxtent this linear relat f

- Z 5 point or extent the \ . . : having higher G
polynomial regression line should be filted between the variable indices. RBesides, 1n some C?S'zhsgzccsﬁinng il
according to PVI it should be indicated as having intermediate to high canopy cover. an:—l " the scatter plots of
interpretation can not be done. So, it is better to identify the vegetation pattern and nature from P
Red and NIR feature space.
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THE THYMIC RESEARCH OF CHANA PUNCTATUS (BLOCH, 1793) IN
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A Note

Chana punctatus (Bloch, 1793) is a freshwater snakehcad fsh. This fish belongs to the order Chaniformes and
Family-fhanidnc. C punctatus found in freshwater pﬂl‘ldi and pﬂdd)‘ fields. Their natural .]JOPLII:]I‘IUTL‘S are
distributed among the Southeast Asia. The IUCN siatus of the species is “Leasl Concem”. Thymic research of C.
puncteius is hardly characterised on anatomical point of view. This gland may create :u.:vcrla.l functional activities
to protect against pathogen from the different aquatic ecosystems. We will address thymic organ as a valuable
rescarch malerial in modern scientific approach. The present study addresses towards the diversity of various .;.;,ll
types which may have efTicient role in association with thymus gland showing wide range of telerance in relation
to thier specific aquatic ecological lnbitats.

Key Words: Chana punctams, Thymus, Cell diversity.
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QUEEN oF JUNGLE', JIARGRAM BIO-DIVERSITY CANVAS: IDEAL PLACE URIgy,
IN WEST BENGAL
De. Pranab Sahoo
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Seva Bharati Mahavidyalaya, Kapgarh
|'|r:|nuhshmg@gmniI.uum
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ABSTRACT

y 0 new appronch in tourism and also preen aking care not Lo disturb 1h
. A nent, aKIng c
areas to appreciate the folk-cultural and natural-history of the environmen

: ; Y rolectionol n

ntegrity of the ecosystem, while creating cconomic opportunitics thal make Fﬂmc,n '1.[":1511:;&,]) community ;[uus:::

resources advantageous to the people, The 'Eco-tourism’ means sust.mnubh.: L:mmul"lilic-'; in a biodiversity

management lor improving living of standard of indigenous host and ancient past Ic”I S diativbod il aigry

ha.“d aren, WTO defines *Eco-tourism’ as “tourism that invelves travelling o r:h".“ }.':d lants and animals, a.

With the specified objectives of studying, admiring and enjoying the sceneries "ﬁ'd ii:@lmfm an tourism. the &

:H.Ij:alt:ri E;:::;“L';‘(%::J‘huml _DSFE.“S Ihun%! in this nnfns. Th:- cmmtl:nll?;:nci:na nfajmr consti{ueuf and where Ipcal ,
' gically sustainable, where education and interpre .+ he danger of being doomed. The

people are benefited.” Today, the entire world is facing a deep crisis and is 1 the dang 1al development. Th

rich forest areas and biological diversity have been degraded due Lo antl c1|\-1-rcn1nc]{‘10numwly p:hi< h:zusl-f!

continuous denuding of forest reserves has led 1o global warming and greenhouse elfects. " “mibi.m ‘m“,. :_JS

to some realization, and now the world has awakened for new beginnings about human rJLI pl,mm hiﬁdi\-cd-r'

nature, The *quecn of Jungle in Jhargram’ arca is an abundant source of flora and [auna. _mrﬁ e rUrslly

canvas has numerous rare and endangered species in its surroundings. The forest ared h:'f: .c.m::r? . ya d ol iy

lateritic red soil, many undulated hillocks, and hills, sacred groves, rapid and cascad river h}rh,h.'m E]t S Cﬂm.nc.

peace-hospitable environment and folk cultural activities of ancient past and host people have (;real}' o 1:“}

tourism campus in South Bengal. So, it is a natural and biodiversity canvas u_l’ “’.t:ﬁt Bengal. S.,trel;];{:%. r';rrlI l:i]L]

of Dulung River to Subamarckha basin, nayagram, rameswar, topaban, hatibari, kanak aranya, qu 1par \ aljal,

belpahari, amlachati, kechanda are of the popular eco-tourism destinations in the Jhargram area of South Bengal.

Key Words: Ecotourism, sustainable development, economic opportunitics.

(ourism is 2 prc::r:m'ng travel o

Ecotourism is entirel development. Eco

nalural

ITRODUCTION .

The term “Biodiversity” was coined by Rosen in 1986. The variability among living organisms from 3||.RUurcts
including inter-alia, terrestrial, marine and other aquatic ecosystems, and the ecological C[‘f"'Pl‘-'-‘cs of "'*'h"':l" they
are part; this includes diversity within species, belween species and of ccosystem™. The ‘queen of Jungle
Jhargramty' arca is an abundant source of flora & fauna. Forest and river systcm and pleasure-peace-hospitable
environment and folk cultural activitics of communitics make the area and created to eco-tourism campus in South
Bengal. So, it is a natural and biodiversity canvas of Bengal.

LOCATION OF THE AREA

The Jhargram District lics between 20°32° and 22°48' North latitudes and 86°34" and 87°20° East longitude
approximately. On the North it is bordered with the civil districts of Purulia and Bankura and on the East it is
bordered by the river Kangsabati (from the western border of Paschim Midnapore District) and partly by the river
Subarnarekha from the western border of Kharagpur Division. Presently the Jhargram  District  consist of
community development blocks like Binpur-I, Binpur-11, JThargram, Jamboni, Gopiballavpur-1, Gopiballavpur-I],
Sankrail, and Nayagram. It is having common borders with the State of Odisha on the South and on the West with
the Jharkhand State.

OBJECTIVES OF STUDY

To discuss about Eco-tourism, to identify and observe Bio-diversity heritage and eco-tourism spots, to find out the
significance and value of Bio-diversity, to analysis the relationship of people and environment, to point out for the
management of local biodiversity and evironmental conservation.

MATERIALS AND METHODS

The research methodology of this work have been categorized into three parts, these are pre-field, field work and
post field work. Pror to visiting the field area, total Jhargram district geographical area cxis‘!ing literalures,
published and unpublished report of the government and non-government organization _Varinus : cgraphi
materials, satellite data etc. have been collected and recorded. Several bio-diversity hcrilaggl and tourist spots have
been observed in the forest area of Jhargram, sacred groves in connection with nature and local communities.
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HESULTS AND DISCUSSION .

Forest and wildlife are essentinl for ccological balance of an area. Foresis are hppnrimﬂ components of our
environment and ceonomy. Besides economy lorests cheek air |‘Ill|illlllﬂll illl'-l| soil U!’f'ﬂl"ll'. they save the IPI"-FJ(‘:p(:s
from landslides and in deserts trees reduee wind erosion by uhcukmg wind Ivclﬂ't.lﬂly. l'u.rfzsls il.l_lmu rainfall too,
Forests are important renewable natural resources, Forests ceosyslem 18 d'""”"”."f I"Y 1’]"-‘-“- fht'l’_SPCCI‘c*i-cnntcnt
varying difTerent part ol the world, Forests conteihute substantinlly 1o the CCIIHI“F'IHL ‘|LW.| t-m"”.'”: ."] ,[-mr. t-'m'mtr;.rl!,y
providing goods and services to the peaple el inclustry, They ulso play an |‘|n|!'n-|;mn’”m ¢ m. L.Irll |.:.m'.||:!J._.1 |I<._q:1.1_ ity
of enviroument by influencing the life suppotting system. Foresis are also linked with nurr cu .tr_n, an F:u' l‘n'utmn.
. Ny ' . l ; 0 ed ww Tuel, raw materinls for various industrics as pulp,
The chiel product that forests supply is wood, ':'b'hldl s used s t. N vfeles fiof . lca e, matohes
paper., news-print, boand, timber, for furniture items, ather uses oy "I..j”.L. ,,’,],;4 rcqiln'i Py 1."“nim iac ﬁl-"_-ﬁ‘
sports goads, ete, Tndian forest also supply minor forest RGeS L'u;u.h'. r ber, rools 'L::,'ul.‘i fruits, meat, from
Nosses. medicines, catha ete. For tribal peaple forests also p"w“.lc J‘ml:t. 'If!: i“- ;:;ust arca u.l'Jlf;r 'raﬁi-fnrc‘sl' This
birds and other animals and medicine. Plants is the mosl '-‘:'I|l|ll|}|c wsnru: of | 1{'_“ ” ' ) -|‘rrn-l'm'lc:i N'ﬂuraf I:’orcr.t.'
forest area classily in o three catogories, i #) natural forest. b) pl"m"m-ﬂ: t.:r-{h- -'--J-lr.cl?l'nund I;c.rc ‘fsll Iress and
Thic forect is under the dry deciduous forest, Sal and other trees along with Brasscs : e e e
T asset of the forest arca for the host people. Plantation forest: about 20% of the forest arca
is under the plantation forest arca. The lallow land of ‘LI'I!.'. district has u\]ul!J:f:‘rol:‘-j"‘::jf:_:mslﬂ:ftz |1l:;c’\;3f’§:
Eucalyptus, Anthocephalus and Tectona are 11_1:nuctl here. The trees Inrc uw.f (A foge chl s cnp l::pcn ';_] 'cfj;m
Foresl: Agro-lorest is the most valuable planting programme c'ff the 10::1 ﬂrLiI‘. E ll~ sl fm[:d i[:cms %-V%[d[ifc
agro-forestry in this arca, Mango, Guava, Cashew, kul , li1lll:lr|]l}|._01c- ar.c p ;mllu ‘ﬂ ure A admined 1 . Indi
is most valuable resorce of this forest arca of JThargram foresl. ih.|s forest t:erfLr :!nrtf o!)cn an ; m::.te‘ ype. nb'lf;;
clephant (Elephas maximus indicus) and recently polden Jackal is n:!mrlu rom orLsF arcar. ome Lﬂll'l']:'I'I:‘I'I ; ir
including Black headed ibis and jungle quail arc found herc. S_'l:‘-"‘ﬁ‘-"""l_f_’lﬂm SPECIEs 0 Com.mcrc:e! el
available here. These are bel, kanthal, bat, sal, mahul, kusum, harjora, kuchi jam and !ccndu. Flowers are important
and make environment beauty during spring. These are scm}lt, palas, gulmohor, i_xcl. nim, bakul, cha!la, mdhachqra,
mahua. gamar, babul and tentul. The commen interaction on forest arca in .lh:llrgram and its sarrounding
cn\'irmm;ﬂnt are occupaied by fresh air, shadow and scasonal rain b}_f the natural sal, simul, palash‘, mohua, kadam
cte. Whereas fresh air means pollution [ree O; from sarrunding environment. Jhargram gcngr_aphlcal forest cover
(40%) belt is the most special place for fresh air cover zone. Anolhc.r way tall an_d large size dcnsc.: l'orfzsi has
created shadow environment. The area are chilkigarh, topobon and hatibari. These sites are the an‘l:a.c[mn siles ['Qr
tourisum developmenl in the district. Among the festival of Santhals in West Bengal, "[_iaha Parab” is observed in
March i.c. in the spring. It is a traditional cultural activity directly connecled to |‘nd|genolu'.s way of. nature
conservation measures. This is a prominent festival of tribal community of Bengal. Thisisa l_rat_huonal.‘md:gcnpus
and religious festival of Santals, usually observed just after ‘Dol Pumima’ nrv‘l-lali'. This is a spring f:cslfval
bringing new hope and new life in nature connecting with human sustenance. It is a whole day and night festival
with numerous religious and cultural rituals followed by trribal dance, music, procession, food and many more.
‘Baha’ means flower, ‘Parab* means festival; so, this is actually a flower festival in spring. This is concerned with
the worship of Sarjam or Sal (Shorea robusta) and Matkom or Mohul (Madhuca indica), the two important tree
species of dry deciduous forests of Southwest Bengal. The main ingredients of this festival are the flower of sal and
mohul. By traditional rule, they do not tear flowers or pluck new leaves of sal before observing this festival.
Chiilkigarh Kanak Aranya' Biodiversity area is located at left bank of Dulung river in Jamboni Block. The
geographical area cover with Toposheet no - 73)/14 & 73J/15, Scale- 1:50,000. This geographical area covers 4 sq.
km areas and stretches in between north- south 2 km and east- west is about 2 km. This site is a popular for its
sacred groves, temple, screnc beauty, primitive tribes and flowing river. Jhargram is a special characleristics
geographical arca of West Bengal. The town is famous for the city of nature and alse healthy place of Bengal also
India from 1922. This town has established for municipality area in 1982, Recent, this town is district head quarter
of Jhargram districl. The raj palace is the famous land mark of this town has brought heritage site of the South
Bengal from 19" century. The city has a zoological park, which is known as Deer park. Amlachati is famous and
popular site for largest Herbal and Medicinal plant garden in south Bengal. The area has created a pleasure land in
Jhargram which is about 7 km from town. Tapoban is known as birth place of *lab kush® by Indian mythology from
ancicnl time. It is situated right bank of sila nala, which is Mowing from high land of lateritic hard head in
Nayagram block. The arca is a sacred grove in the forest area, which characlerized by ecological and rich
biodiversity tourist spol. Rameswar is located on right bank of Subarnarckha River in Nayagram block, which is 75
km away from Jhargram. It is famous for lord Shiva Irom Ancient time. Shivaratri and makar sankranti are main
festival of this arca. Hatibari arca is characterized by dense [orest aside the river Subamarckha. Pakhiralay, Satma
and Jilly canal mouth are another cco-tourism spol of this area that are 60 km from town. Belpahari area has sal
forests. Kechanda pond, sonajhuri piknik spot, boita, jungle Kanya, goyamara rahini and Gopivallabpur are places
for eco-tourism.
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CONCLUSION d )

¢ tribal and host people tradition has always taught that, humankind is a part of nature ;'“" 01:;‘-’ Slf‘!llld look
upon all creation with the eyes of a love and respecl. I is tragic that since last few t!ccad_es. the :nal .qtn,s[ f_br !hr:
Material end and economical progress in Jhargram District and abroad has become |l|'~‘1'1_"‘7f" wil ldl e ":‘Pln"al!ﬂn
of nature in al it appearances. Today, (he entire district is facing @ deep cnists and is '"_ the nljgbcr.nl' being
doomed. The rich forest arcas and biological diversities have been relentlessly dl"'cs"'{d IoteTE cungn!n walls. Dye
to change in environment some abnormalities recorded in the ceosystem. So, il is right time [0 thml‘\ 1o conserve
the nature and environment to proteet the ecosystem of Jhargram districl for ideal place ol ccn-muns;;';_cr:nlru'nf
South Bengal. Therefore proper environmental management and strategies should be developed to establish socio-

cconomic sustainable development of Jhargram.

BIBLIOGRAPILY

Anon. 2001, State Forest Report, West Bengal, Directorate of Forests, Govt. of W.B.

Bhakat, R. K. and P.K. Pand?t. 2006. PeoplEs initiative prolects a sacred grove, Indian Forester, 132 (3): 635'64.02 1i

Pandit, P. K.and R.K. Bhakat. 2007. Conservation of biodiversity and ethnic culture through sacred groves in Midnapore
District, West Bengl, Indian Forester, 133 (3): 323-344,

Paria, N, 2005. Medicinal Plant Resourcees of Sondh West Bengal. Directorate of Forests, Govt. of W.B. .

Konar, A.K 2007, Gender instability: A threat to human sustainability. In: § Sarkar, N Narayana (Eds):Gender Development:
Dimension and Policies. NewDelhi: Sevials Publication, FP. 248-241. ) ’ i ) %

Konar, A.K 2009. A paradox of corporale perception and perpetuation of corruption. Journal of Social Sciences, 13(2): §1-93.

Anonymous, 2012, Banabithi, Forest Dept., Gow. of West Bengal. ]
Braun, E.L. 1947, Development of the deciduous forests of eastern North Ameriea, Ecological Monographs.

Barrow, C. J. 1999. Environmental Management: Principle and Practice, Routledge, London. _
Daniel, T.W., Helms J.A., Baker F.S. 1979. Principles of Silviculture, New York, USA:Mc Graw-Hill,
De Philippis, A. 1951. Forest ecology and phytoclimatology. Unasylva.

Ghosh, A, 2017. Biadiversity conservation Vol 1.

Singh, S. 1991, Environmental Geography, Prayag Pustak Bhaban, Allhabad, India.

UNEP-WCMC, 2000. Forests and Dy lands Programme. hip://www.unep-weme.org

UIRD/December-2017 (Additional/Special) 74

Scanned with CamScanner



wexe HfErer Gatalvar ¢ epfe ot

wfirels #iiz|Gl
SfGfe] mpaven | e Tas)a, 4] wlad) sigil44em
st Bl, Alwalnn, Ao

Hare=
SR Y M0 9 @ SRy Rertora R v um oy wfever sfapafaanie ssafa afoms g 2m
e HAI0E SGRE HIL W G SILed Wach VI GLA WAL | 0UISIS BA%, ks snfrep Biaw 4 il
g W AL Sfatlaara enp e folsiav woung | adsile faace wlaa sl s ffen angunrse
WETEA WHRFY sifarera Tatalbar & wofe wraa shatg grm wag Rl prafe
- MY wizer, alemm, saasiize, Herg aelzst, Slatafia

e Ste o7fE o | agfow am fmn oy faxay v cota e wfey o @t am A Sarafoars Bfem
e fed Fel WA | RFS A s A weref whEEem ofm wm, v a9 e
wsrafsal WAl GECE SiE | wer offife dure abe ufwE gl At amfa e aw g9fea
StaTa | AT FEATSR TR AACHA A6 Howe! ale @Ry, Fueae q Fuane pire A g faafnt e

Fefgya ZGUA AH| ANGH A |
AT AhEPafs TR |
spmpyerelint s slammaams | " (s g s/o)
a% FBE @rmal WifEd T alw A1Z | 9 JAE EA Sra SR @A AT e men am SEm M @ e
| 99 (A SR 93e #Afa ot agfen @, v T e g wm sren e sfara Tt ewfa | 92 a5am
Sl e A qUR A ANGH T, (FHT T, TENATCH ATACART 7w F ol wFEam o wridm
e | AETNCH T 7A1Z <Faeira (4119 Ttemices e FEica «fa, s 5@, e, =As-=11f3 (8% “gwaa <= G
az) (e oA wa 4t (e |
4% Fore Bom weE Gl e 9 AR WS SEeT Siawa 5a | A At 2y e a1 Feiea
GorfaeTd Ul | YEEA G 7 24, <A1 AT A0, <(dTT T T T Y5 Ql FE5| Sl € WHal SWes
offy @Z AGTHR WA 1T AARCS A6 A SACAGEE 37 71 981 [@fes Scas Wy Amgw Rumg
Trtafbrarm 7o S | Wi oo Temife weemE Iy 62 45 GI0E, SR 94] A eae e T @ fE2
fag g Mm@ wta )
a2 AT A E GHAMD B, AR ERTE, 339 750 g$ieq A5 o1 |  F S0 Toii WE wiwel ¢l
e 73 ta Sita @67 4rea 391 | <A Siel <fifea Twy AP waen CTEhm U eHl ke | e afe
(el (oeld 2oe Z0ifeA SaifE (oits a T0e (FIE AL AU4E SIbrs 9 |
“ g STHmE WA A At T eEmEE
(wfemq g, o1 oz, e Sfe)
97 SIS 5, el @ AT e Ebe wsiteld aae s qATe A | ved uE raaE +feg e e @R
AAITE MFEAILS <] FRT, TRE G Go1EE MOy | GBE IR A T w9 Ffen 218 A= a aohl wyd wl
~ I AT T A JOFA ATSHA T A0S A7 (Tl ST ST ST, SR ST e

favr wufe B12tem-
NS HS B B IETG R EETHE

TGS 7 4UR AGAAIS T gArFACSY W

G femrg e Sl (A T #Ee |

HIA] 94 9 2O 1 Ay A

O 7ifs «gaaT Al Sidaqamen | | (Sfewm «gwm 8/s)
T2 TR AR B PG S QIR OISR GR <Rp AfSs[E W6 Hfed TUIe S @S oifE 197 5rEr
eglen et Afers ffon Slvan Fiic s F=oE (1 Fob1 742 1 2B <= (U W w1 2R S |
QLA FACA (141 4T WP ST ST TGS MR TS 35 G616 9% 5] SIeRaia [0Hc a/921a e | J97e16
AT FE HGARA " TR el Flatalbure wion 12wl 1% 14T TyE elum w0 wwa| Y TR G
FATFAE Gemrerel (AT Rt I o TR ST S 1 9T S Iie (il I SR GReE [T | ey
forfitora sit el Jafae, saitay cafes am cm arsw=wain oram frafes

UIRD/December-2017 {Additional /Special) 75

Scanned with CamScanner



LL]

qu;*j:"mr] g:wrur: e il | .
- oy wefatadinga yeana e | 1 (agare, ya A%, 1S - .
IR mﬂ ﬂ%ﬁ%ﬁﬁm A9 515 "3;1: A :nl%‘];im g1, carntyf 3fre TR abinbs b
SEIRAIN cavent G fomns [l o (avazs], s Aol (41T~ 95) _ _
TR v i vi(‘b“jm—j]mnrnar:rm-ma (:g:r%dr e 191 40 9T m%ﬁ?q ﬁr{:‘ﬁiﬁm
q WO WA PRI ShiEl il wga an AfFrsTa A A IS iy 'ﬁ’:m
SRIGIS SUaTafiTars firad ey v Mo | AT A o i el O ArLe T P S
S e od | wiw Savale 7 g | 4R e gu S TafbErd M R arﬁ:rm TR Sy
TR | 9% Y 2@ o Hoven 70 eifvsTs ware | egpfed e 49 20 w5 fafon B1a, A% AT T oo,
AR 53 wftent um 9% w10 | i e or -
" R ] T, [ A Csenfara sre
vt & T s e, Faesie: s | 1

ﬂ:ﬂgfwoﬁﬂmmmwamammw w2 6 TfEw ‘%?ﬂagr;;w‘ﬂwm?
“u3ra ¢ A S " -wrEE wrE TR e 9 AT AR A SO A A 3T WA Ty oy
G R ED T [TCE A (4 mﬁ-ﬂ’-‘]‘rﬁ TG “0CET 145

“C;r;aﬁ%{‘qﬁr Afiem o2 =@raz it A Firamra o A (A1 STACE |
AT 2t den et *reewmy | 9% W] Afam TR LA A SO ) =
TG ol 2Mbfere iy | @2 ETI'“’T?W g ‘FJ;[T?E"];WH s, AT e | *‘F-“ff*‘f' 2 5 s
T 57w AS e Rl A STa Ao 17 | Ae0s Swofb W & wfB A wIcg | 42 i sy
Ty o 7 R <o T, T, e B | g, <, AP 3 e S el o et e oy
afife Sty % ST 1T et T ke R, WYm, faren i fBfre s, WEEbI 49l 98 ) (54
b (o AR, Bt e TR, T2 ST G % TGS i <€ GevHeN T I oy

T AT ZATK | | N
72 A <[ A6 AR o AR (1 wq 4fofs g o s e T wrae Torafe <wefz | S WS e
AT AT Sfened ©g @ 9 YRS {5

ATGT] 7o forgles S #1a WOTors Yo ey | fag rpe wies i
(A | TE A S A gl e qarain A AwS apef zea wiow AR I Sy
Fofone s firra e | @9y SRR G A Wi sfowaea SfdaE W (oT Bfign st R 419X T
WA TS gPted A g AR @ e Sirad Srace SAHE FATS AT =l | S E f'ET._ﬂlﬂ LG C R i
opTon ST 7, @ SRTAba T S A - afiea (A ouyd WEEa 20 Crreitia Siraa e ffem
AINE WA AT FE4] | |
©12 5% RS 4 L

“ TP TG |

AT 1o, AT ST 5 | 1™ (FAeoRiRal, e 3/5¢)

WfSEIA ¥ G . G FAEAA, T o SIS, G TRI, 3y

U P B EAEAE R A IR RTES B!, +A S AT o e - 9T TR, AR sdrir/d |
ey e ZREEP- G . 73 (g, HTv, 44w RIA9-3808 |
AGART (57 5T) - SRISR! S, B e orarECae, S AvEas gavffel, 383 | B
e M -G 4 AW e, RS 4 fere, AW A G TR - 3003 |
o g - §, 7 VI 55, AFE I fGUe, e wE A, AT, 3585 A
g -0 s = 8 ey AT, TG AT, 494 T, TGS -2038

|JIRD/December-2017 (Additional/Special) 76

Scanned with CamScanner



Dr. Biswajit Maity, representing introductory talk on Bio-diversity and presence scenario

Dr. P. Gupta recelving flower bouquet from the sludents of Seva Bharall Mahavidyalaya, Kapgari
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