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The Nature of Literary Fxpertence According to The Natirsastn

Buwati Mustaphi
Assmistant Prdvssorof Englishy (= TAGE 110), Or Eanajkad BEhattacharea College. Howrah

Abstract

frearw ol Brasadedtoun (ke Jondian, oli amoend fberature and Blsrary dheory st be shafted (o the conie
r.!,I'Hn:' drl.l.lu:_l,ln'i'il'y:!," s u'ul'.l'm-r:nllr'p. o s |:1.'1|'.'r.v;;|1||1|'r|i.;'|:||' ooyl the SFGECT BT 'an:', L) ;ﬂ-h'F T mnond o
b offert sad provs frmfo liy substane, The Mohpshostes® (150 BCP mus onmpsed 7w ts ol
bk gronmn! wherr dlermets of Vedlc comcepts o %, Hinds aeythology. Seelireonc pieal | ard, erclutectio,
Aywireeda, [FRpuislics, S ot sislem Sleoen dociimaiabed e dcliere & symitieals , This anaierl arljue el
our drientiergy does ot orly Haonze aboiif omlperrmng orfs dunk s i iiporfint ol foom s i
TS fo apsEering e dinestion of i purpese of lilsnefioe i siciely. I the Smskrd! bradibion all il i3 emifl.
Thias weliwle Liyvicy tne foouradation stomes of e performing arls, fiw lext ssfablizhes e ity of dferature as
L I RTP L ti]h T L:.F'hnmﬂ'ﬂ[r!. Tixr ket rlrum'hrr'r_,ﬁr Jl'a-"_ﬁrsr Free 1m0 e drofow Ml ﬁl'."l"l:l'.':l.f t'rFFrr'.mrr (H] ey
clitse b experieno: of mhsalute Hiss.

Keywarids: rasa, blwva, Hith veda, rasanubbob sadbaraisikaran:

“The Matyashastra® recognizes 'kavya® or literature as the fifif veda- a source of
kewawledpe, Indin literary theories drg nt‘nptrl':ﬂ.l Tm'pumn:-i ko what still is an oral culbune -
evien the lerm for verbal mmp:a},th:nns,m.gm% I]let'ﬂll_l,r urmeans ' that which has existence
in / which is permeated by spegchl L.ireﬁa.r}l, thiamiﬂ:ﬂu: p:‘eapp]]a:l tor Indian compositions
must take Into account their Imﬁ“l.jr ﬁnﬂ whnll.: thows From this slimension - the anonymity or
serial authorship of the texts, a:r[d hence 1113 pﬂl‘h‘ﬂlﬂ; iof authorlal meaning and the
need b designate thee author as ‘composer’ than wn‘:m and the receiver of the text as
‘auditor’ rather than ‘readed = he Hal ffeative process are foungd to

i ndian ﬂ1D‘-I.IHhI for E-::amp]e

potter's material reality {the clay) is like warer T.n IJ'IE' ocean not masumble ar 5e-3menta.hlﬂ
and the potter therefore does not 'make’s he merely makes manifest a form that inheres in
the material and = present to him in his mind. The potber 5 not the "master’ but a sedhioks, a
devotee, a Yogi who yokes his mind to the object and gives form to the substance. It is
against this background of the potter being the paradigm artist in the Indian tradition, that
all literature and literary theory gob composed. It is in this adition of orality and a
deliberate anonymily maintained by traditions of composers that an attempt has been made
to understand “The Natvashastra’in the cultural background in which it was composed.

The doctrine of Rass emerpges in 3 concrefe shape, fully developed in all its varied
ramifications in “The Matyashastra’ of Bharata, This big work of 27 chapters, purporting to
deal with the art of histrionics, treats of a varlety of kindred arts and sciences ancillary to it
and among them are poetry, literary criticism, dramaturgy etc. The printed text as we have il
in the ‘Kavyamala', comprises_passages in 3 different styless (i) Anubaddha verses in the
Arya and the Anustubh metre (i) Sutra -bhasva (liljKarikas- which show that the work s a
gradual evolution from the original. The nucleus of the Natyasastra appearing after the rise
of the Sanskrit drama , could at the earliest be placed at the latter half of the second century
B,
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Bharata, the mythological composer of "The Natyashastra', subscribed bo a common
world-view and enunciated a well defined discourse drawing upon several established
disciplime=. This is evident from the internal evidence of the text, The sources of “The
Matyashastra’ alsa highlight the state of koowlbedge it reveals, That Bharata had a thorough
knowledge of the Vedas including their status in the hierarchy of knowledge and their
individual form and content, is evident from a reading of the first chapter and several other
chapters of the text. Thus, a theory of aesthetics and a structure of drama could be derived
fFromm the Viedas, From the Rig=Veda, Bharata fook the concept of *pathya” or the transmitted
word, o significant premise of “The Matvashastra', From the Yajur-Veda, the text-book on
rituals, he took body-langusge and gestures, The author went further fo compare a theatrical
performance (natya) with a Vedic ritual (yajna). This alludes to the methodological and
structural pervasiveness of “vajna’s during Bharata's time. The sonrce of the sung note in
The Matyashastra' ¥ the Sama-Veda, The concept of “sabivika’ in "The Matyashastra’
emerges from the Atharva-Veda in its understanding of the human body as a physio-
psychical system. Thus throughout ‘The Natyashastra®, the Vedas emerge as a source of
immediate human expericnoe, It may be surmised that the text was composad in a living
tradition of the Vedas and the Brahmanas.

"The Matyashastra’ emerged in‘a society. whene the Trinity” of Brahma, Vishnu and
Maheswara were not yet known, During this time, the god Brahma was referred to as a
principle of centrality as in Ihet 'hra!rﬂuri'rﬂndalu‘.[ on BEagy), 'birahmasthana'etc and also
Vishru, who was considered as a principle of the tri.u:ng]:a as in 'vaishnavasthana’, While
Shiva s mentioned, there & oo mention of-hataraj, The various dance movements are
mentioned without any n_Fen_nl;e. o |:-|.'I-E! ko dance of Nataraf. Lord Krishna also does
nidt el any mention in th &upmm mpartant F'EG:ILH:IH. as & evident
From other contemporary
‘awafaras’ ol Yishnu are alsoal
receives affer the successful p 1
Brahma s ‘ubllaks’, Varuns & golden  CIEREP bhringire), Shiva success (siddid) and
araswali visibility and awdibility [chapter 1), There are similar passages cocurring in the
Brahmanas where similar gifts are given at the time of ritaals. These suggest that Bharata
was employing a familiar mythology and cosmaology in bis universe of the theatre,

There is an important description regarding the performance of "puja’ on the stage
after the 'natya mandapa’ has been constructed. Bharata makes it obligatory to offer ‘puja’
before the start of the play and calls it equivalent to YVedic ‘yajna’. Though Bharata carries
the amalogy of the "yajna’ right through the text, yet he emphasizes the need for consecrating
and sacralising the space through “puja’. This later practice is “agamic” or Dravidian. There
was a co-existence of the two systems and Bharata plays the role of a synthesizer, There is
however no menton of Image worship. The entie stige was to be consecrated, “The
Matyashastra’ was thus composed aba date prior io emple construction in India

Brahmang really created the drama, and kings protected it. Bearing out this point is
the ritual aspect of their relations. "The Matyashastra’ offors a detailed description of three
rituais — two connected with the foundation and consécration of the templar theatre, anmd
one pertormed immediately preceding the drama. As Chapber I of ‘The Natyashastra’ has it,
the building of the theatre influenced the entire country when it started on an auspicious

ISEM: 978-05-ET088-35-1 200
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day appointed by Brahmans Close attention belonged even to the measuring rope. IF it fore
in twa, it forebode death to the patron of the theatre (the "Svamin’, by which the treatise
mears King): if in theee, the country was on the threshodd of worest; and if in four, the
Prayokiar’, leader of the company, was doamed to die {chapter 1)

The building of the theatre demanded from the start the participation of the king and
the Brahman, closely connected with him — the Matyacharva {chapter 2}, Both the king and
the priest attended the ceremonial laying, of the foundation stone, accompanied by the
puja’, during which Bowers, fruit, fragrances and food were sacrificed fo the cardinal and
midway points, At e end of the "puje’, both received secrificial gifts — the king a potion of
honey and milk, and the priest, treacked rice {chapter 2). Both also took part in the ritual of
pillar erection. The pillars symbolized the four principal Varoas of the Ancient Indian society
— the Brahmanas, the Kshatrivas, the Vaisvas and the Sudras, and their erection demanded
the uimost caubion. They were by no means o be shaken, budged or tumed as whatever
movement portended national calamities — droughts, deaths or enemy invasions (chapter
2}

[t Is possible to re-constiroct the various proups of people and their langeages from a
reading of "The Natyashastra® [t recognizes the various languages and dialects used by
varions groups of people and also the mention ufl]m:ha ras, Kiratas and Chandalas throws
light on their peneral sockal mepﬂnuﬁmﬁm regional differences emenge the concept of
‘pravrittis’. The country was said to'be divided inte cultural zones.

The composer's m‘l.iuajm with a flourishing system of medicine, namely
Ayurveda is seen when he enumerdtes the physical and psychological processes of the
human bedy, In the chapters tehl]hg o & {abhhmﬂ], Bharata shows his familiarity
with the functions of poings, This was. the El.!-:.‘!f contemporary anatomy where the
] e et e The Five elements, namely,
. ' - according | yurveda are responsible for
m&h‘ulﬂin!n,g equilibrium between f n J__“u‘a‘ﬂ‘ . The nature of the aesthetic
experience, ie. Rasa as also the apsthetic obgetU St character types accept the primacy of the
relationship of the psychical and physical, Bharata's decp understanding of the relaticnship
between the intellect, brain and body is revealed in the Bwse Sufre itself. He betrays his
knowledge of the inner states of conschousness, The bhava's are the distinet states of being
emerging in diverse configurations. 1t is the totality of a human being or. the various
'Bhava’s that consttute art,

The theory of Faza 5 as attempt tooexplain the rise and natuee of the “aesthetic
pleasune’ that a responsive audience experiences while witnessing the skilful enactment of
play. Bharata , in an aphoristic statement |, says: “vibhavanubhavavyabhicarisamyogad
rasanispattih’-{chapter_a). Bharaty Further elucidates that just as flavour comes from a
combination of many spices, herbs and other substances, so rasa emerges from many
bhavas, Flavour, being latent in food, remains in a passive state. Only when it is tasted does
it become active. In other waords, it is transmithed in a process. This process of ransmission
of flavour points to the particlpation of a percetver, Hence the ultimate taste of rasa & in its
being tasted or peroeived.

AL the time of the composition of *The Natyashasira® all creative and critical bests
meved within the paramieters of a world-view that subscribed to the poals of [ife as the four

[SEMN: 97TH-93-8T088-15-1 200
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prmslwrtias Though the text clearly identifies the four purshiarthns as darme, arba, ke
and moksha it makes radical departure from the boundarles of ovme hierarchy, Bharata
creates a fifth Yeda and calls it Natya-Veda o make it accessible to all castes and classes
thereby transcending norms of Inclusion and exclusion. The author of ‘The Natvashastra'
was tamiliar with kings and a sophisticated urban culture, and also of a vast varicty of
populace both fribal and cural, is evident from the wse of such technical terms as
‘sabhastava’, ‘svamin’,yuvaraja’, ‘senapati’etc.

It can be summarieed that tor texts like “The Matyashastra® the cultural background
serves to make the reader exprience e esence of the world-view that is projected in the
text, Such a text is open cnded. Nts categories adjust themselves to literature of the present
times, It @5 a text that participates in the living tradition where there is a long practice of
textual exegesis. As a student of English literature, | was overwhelmed by the strectural
analysis of literary texts thal an ancient theory could provide. Rasa theory is perhaps the
world's only complete aesthetic theory with is own grounding in the Indian philosophical
systerns, The methodology of studying The Matyashastra” would be to analyse [t categories
with reference Lo its internal evidences. It does not record historical events. 1t should be read
as a culbural product of a group of learned and empaﬂhl-l:lt scholars.

Bharata stabe that rasa s an |J'|hEr|a:1I: p:qpq’lﬂr u&' the self. S the reader fspectator
does not constantly experlence it, nu:r ﬁnﬂﬂﬁfymu Ex[:w,nence it to the same depree. This
& because only when the Expéf[ﬂhb!ﬁ'ﬂﬂlﬂ\i‘ﬂ- etc. has been truly and completely
understond that Wupg 1s e:puﬁuxﬁas rasd; A@h‘ what & needed s anisdaipite which
makes it possible to grasp the true (peneral) “natune nt; Eltu'r.lr:r experience. On account of
that the quality of relish of :E'Bnerillﬂﬁ-i wilag
Where there s total empath :
immersed in this. This sta
cithr iself & transformed |
from wisapanitrede and Frafirmramdin, ; !
cognising intellect or intellectual cognition, THATES, consciousness modified by the awareness
of the B, or the M qualified by consclousness. Thus, In effect, the theory claims that
the rasa-bhava is within us.
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"Poltical culture is the pattern of individual attitudes and
orientation towards politics among the members of a
political system."

— (Almond and Powell, 1966, Ch 3, pp. 50)

Such individual orientations involve several components: a)
cognitive orientations: knowledge of political objects and beliefs,
b) affective orientations; felling of attachment, involvement of
éjection about political objects and c) evaluative orientalions,
ldgments and opinions about political objects. Hence, an
ndividual may have a high degree of political knowledge atoy
ow the political system works, who are the leading figures, wha
e the different Government structures through which decisions

ar - jgnation or rejection
€ taken but he/she may have feelings i T“raspund in terms of

195 the System and therefore Would o Lin political meetings

Eﬁical participation like voting, involvemen
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49
poiitical Interest and the

Behaviour: A Study of
Domestic Workers

Pﬂ“tm 0

: S'H'Eﬂ vﬂ'ldnr_-.&
In South Kolkata
Anasua Chatterjee

introduction

Polinical parﬁri]?atiﬂn is a complex phenomenon lable 1y be

influencec. by M‘.’“’“‘ vanables. It denotes a series of activiies

which have a bearing on the political process. To be more specific

these activities mainly are (1) voting at the polls, (2) supporting
possible pressure groups by being a member of them (3) personally

communicating directly with legislators, (4) participating in political
party activity (5) engaging in habitual dissemination of political
opinion. It is to be noted that more people discuss politics than vote.
and many more vote than join parties or work in campaigns
(Woodward, J. L., et. al., 1972, pp.133). Some other empincal
studies also show that most people are just not especially politically
oriented and political participation 15 not a “natural” concomitant
of citizenship. As Eakin's (1972,pp. 97)study, based on survey
research, shows that only small percentages, probably fewer than 10
per cent in all democratic countries, belong to a pﬂliﬁml class. It has
been pointed out that to exercise political influence is a special kind
of political involvement in which female citizens, 10 matter where
they live, or what their level of edmatiun_is, ﬁm‘lj 1t very h:d ti.;
engage in. Women's roles are such in wl:ru:h political Pamhe:riiy
perceived as the norm. Women in political systems ”;m pid
dominated by men. (Christy C A, 1984). In this society, W
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subaltern Voices and Gender _
Stereotypes in Mahesh Dattani's
selected Plays : Dance Like a Man and

Bravely Fought the Queen

SRIJEETA ADHIKARY

Abstract: Gender discrimination and subaltern identity .
jnd_i.-;putah!:-,r some important social concerns that Mahesh Datar,
has depicted through his works. Dattani, being a prolific playvwrigh:
screen writer and stage director, takes up theatre as a tool to expres
the inertia of his thoughts and the intricate pictures of contemporan
India. This paper aims to highlight Dattani’s take on postcolona
scenario of Indian society and how the idea of gender has bes
stereotyped over the years. In Dance Like a Man and Bravely Fougs
the Queen, Dattani, on one hand, seems quite domestic in talking
about the apparent ashamed and hidden issues of life, on the other
he is voicing the subaltern people, the marginalized section of soaet
and providing a new direction towards the notion of 'gender’. The
paper also enundates the writer's apprehension with the postcolonia
discourse, associated with queer identity, patriarchal hierarchy ©
society and preordained gender roles.

Introduction

Theatre is a lively representation of the dynamics of socety ant
human lives. We intuit art as indispensable to human culture 2
we perceive this raw pleasure of art by its various representﬂﬁ”“ "
E-E'-":Erﬂl 1mEdiums. Unlike other forms of art, theatre is such a mediu™
which imposes a greater impact on the audience. Therefore. s
Shakespeare to Bernard Shaw, plenty of playwrights have eme

and used theatre as an operating tool to convey their th "

L] Stﬂ 4
oiced College Teacher, Department of English, Dr. Kanailal phattacha”

College Dharmatala, Ramrajatala, Santragachi, Howrah
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eelings Jesires, perveptions anid o radse issies concerning the soiial
and Fﬂll‘im’; conflicts

tu..hl'u'ﬁh Dattani is an Indian playwright, screenwriter, filmmaker
and stage director who came with the revolutionary tdea to change th::

tire scenario o Indian drama and theatre. [t would be misleading
w SOV that Dattani caters only the niche audience, rather he narrates
s plays tor & prodigious group of people, dealing with the problems
and difficulties that seem very common to them, While rendering
with lofty philosophical matters, Dattani prefers to dredge up the
dark secrets ot humanity and society. On one hand, he seems quite
Jomestic in talking about the apparent ashamed and hidden issues of
life, on the other, he is voicing the subaltern people, the marginalized
section of society and providing a new direction towards the notion
of ‘Gender’.

Dattani's plays show his concern as a writer and dramatist.
Basically, they demonstrate innovative subject matters and thematic
concerns as well as his experiment with stage craft, Here | have chosen
two popular Dattani’s plays— Dance Like a Man and Bravely Fought the
Queen which vividly express the writer's apprehension with the post
colonial discourse, associated with homaosexuality, male chauvinism,

and gender discrimination.

Dance Like a Man
Dattani’s second play Dance Like a Man is one of the finest and most
popular play in Indian theatre. As the title suggests, the play redefines
the idea of ‘gender’, a new perspective of male identity, with the help
of 'dance’ as a method or tool. These two acts play first enacted at
Chowdiah Memorial Hall, Bangalore, on 22 September 1989. Later,
under Dattani's direction and he himself as an actor within the play,
it was subsequently performed at the NCPA Experimental Theatre,
Mumbai, on 14" February 1990.
Dance Like a Man is a beautiful fusion of art of dance and
philosophy. In this play, Dattani does not uplift the darkness of life,
but he shows the little nuances and suppressed desires that we all
possess with a subtle but decent admixture of art of dance. The play
primarily tells the story of three generations and mostly revolves
around the lives of the dancing couple Jairaj and Ratna. However,
Jairaj here stands out as the subaltern voice, the subjugated persona
who endlessly fights with his life, his family, especially with his father
and then struggles to cope with the age-old norms of the society. It is
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ite evident for Dattani's readers atnd audiences that gender -
is a kind of ‘pet’ subject matter for him but surprisingly in thir
he almost challenges all the gender stereotypes prevalent i, 5
culture and propels his audience to such an extent that they cap 4
beyond the conventions. Jairaj is a passive figure who always 5 tnj,
be a classical dancer from his childhood. Here, Dattani quite ghlﬁ
delineates that Jairaj does not perceive dancing as the sole item lmll];
fame and satisfactory position in society, bu”t::

achieved to acquire
of dancing, that is Bharatnatyam. For Jaig

admires the classical genre
dancing is a subjective medium with which he can identify himgejs

and moreover, as a suppressed character, he can express his desir,
thoughts, pain, and agony only through dancing. '
This play heightens its intensity with the contrastive nature of the
characters. The fatherson relationship is one of the interesting points
of view that Dattani tries to depict. Amritlal loves his son, Jairaj and so
let him pursue dancing just asa hobby while he was a boy. But he never
imagines that Jairaj can ever take ‘dancing’ as the chief occupation
to run his family and to establish his social recognition. Amiritlal
Parikh is unable to understand and appreciate his son's devotion
to Bharatnatyam as he is totally ensconced in his own traditional
values and beliefs that he considers Bharatnatyam is associated with
prostitutes and brothels, What Dattani tries to exhibit here is the
narrow social boundaries seeming essential for people to follow and
and the one who is fortunate enough to decline the traditional
path, is considered notas a rebel whom we should celebrate but asan
outcast, the ‘other’ amongst the mainstream. However, Dattani dogs
not ponder over the argument that whether Amritlal’s concern fof
Jairaj was right or wrong because, perhaps he worries about his s0%°
condition and doubts Jairaf's sexuality, but Amritlal is an utter failur®
to realize Jairaj's sufferings and personal cravings. Tl'mugh ,.ﬁ,mﬂ .
allows his daughter-in-law, Ratna for dancing but he warm® Jairaj P
saying: “A woman in the man's world may be considered a5 beiré
progressive. But man in woman’s world is pathetic.” [Cuﬂtcfﬂf Pl
427) Amritlal somehow knows that social patriarchy will easily accef'
Ratna's endeavors, but it will be a hindrance A
Mahesh Dattani : e for Jaira). der
role of a person. A Tmpﬂmt < i regarding e Eﬂnﬁ‘
rle of o prson. Amiial i part of the same patriarchal ¥
Bt s s et be traits on Jairaj depending on Fs 575, i
e s ke o bk ok G
who thinks that practice of dancing "

diag
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Jairaj's personality negatively that he might become an effeminate
rson. Amritlal used to be a freedom fighter, a spokesperson for for
liberty in society, But one can ask what does liberty stand for? This
is quite vivid that surprisingly Amritlal does not really understand
Jairaj's situation and though he claims himself to be an open-minded,
liberated person, he ties up his son with the shackles of social taboos.
Mahesh Dattani further goes on with Jairaj and Ratna’s discordant
relationship where he shows how a man can be a suppressed entity in
a marital relationship. “Dance Like a Man questions the propriety ofa
man overstepping his jurisdiction by taking to dancing, Bharatnatyam.
He is ostracized for he chooses to dance like a woman though his
dancing is a way of expressing his identify”. (Ignatius 108)
Jairaj is overpowered with social prejudices that do not allow men
to associate themselves with the art of dancing. Even his wife, Ratna s
aware of Jairaj’s social status. -
However, if it is not Dattani’s intention to portray Ratna as a
shrewd wife but it is evident that Ratna’s overreaching ambitions are
responsible for Jairaj's passivity. Following Judith Butler's concept of
Gender Performatives, Dattani embellishes the idea that social taboo
demands from people a certain role to play and when something
unexpected happens, it marginalizes the ‘other’. In case of Jairaj and
Ratna, everyone including Amritlal, can accept Ratna's devotion to
dance, though earlier he did not support both his son and daughter-
in-law as he thinks Bharatnatyam is the craft to prostitutes but Jairaj's
fidelity to dance is unacceptable. For Ratna, however, dance is not
only the way for achieving her goal, but it is also her passion that
drives her throughout the actions of the play. Ratna seems a complex

character who marries Jairaj to get the support for her career but lately,

both carry a hollow conjugal relationship. Ratma tries to shape her
h but for Jairaj, Lata’s

daughter Lata’s career according to her own wis
involvement with dancing, seems the fulfillment of his own dream.

Moreover, Jairaj's non-resistant attitude makes him silent even when
he lost his son, Shankar. Being a father, he is unable to to utter a word
against Ratna whose insincerity is responsible for Shankar’s demise.
Dance Like a Man is knitted in multiple dimensions. Dattani’s
treatment of gender stereotypes is indeed commendable because
gender for him is something not to someone’s sex or body but to
their psyche. This play portrays the grey sides of every character,
especially Jairaj seems unique, rather, presumably considered as the
dodile, subaltern figure. The play proposes fundamental issues and
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¢ in the words of Asha K,

. 2] ethics. Yet Dattani, 28 11 °0 :
doubts our Eﬂ;:[:hiq own dramafic artistry in I:IhE fine blending o fl
Choudhuri; € l:h #the merits of mulﬂphfll}’, 'cransu:endmg Mer,
tion and empathy” (36)

Bravely Fought the Queen

Unlike his other plays, Dattani
iefly revolves

'y Erﬂl.ifty' Fﬂughf the Q‘l«'.EEJ'] 15 Exhﬂme]_}.
d the lives of the Triyeq:

 The play chi aroun of the Triveg;
:::;ﬂm Jitei:1 :Fnd Nitin, their mother, Baa, and their wives, Dolj,
and A]k;, yet at the same time, the play is full of symbolic figures ang
catalytic characters. Though very dark, Bravely Fought the Queen, s ,
the subalterm emptiness of the middje.

domestic play that captures . : .
clgss Iamﬂp}ri:: the swirl of capitalism. It was first written in 1991 anqg
performed at the Sophia Bhaba Hall, Mumbai on 2" August, 1991,

The play mainly oscillates betweer two spaces—firstly, the superficial
lives of the characters where their hypocrisy is hidden by a mask
occurred at the center stage and secondly, a simultaneous projection
of rear backdrop where the inner conflicts of the characters and their
intricate psychological upheavals are exhibited.

In the essay Can Subaltern Speak?, Gayatri Chakravorty Spivak
assumes “that within the world of subaltern, women are ‘doubly
effacted™. (521) Dattani very finely incorporates this view in this play
by the portrayal of his female characters. As the title suggests, it is the
battle of women in domestic as well as social levels, to get rid of all the
shackles and to get out of their cocoons. Although at the end the play,
we wonder, how well the female figures fought against patriarchy
or whether Dattani ironically mocks the entire situation of women
who have been silenced by their family and society as well. Dattani’s
one of the pet concerns, the social expectations regarding the gender
e s RN i the ply Ho makes i Y
cmpiet e g b e of shemate sty T2
e i ﬂf gﬂ; ?ﬁ is not only a domestic tragedy but also ::nd
A :.a ensions and phases that all the nppreﬂser‘:d g
A Toodias ffn; I:r.gnﬂ through and endure. The plot is cente i
Bl ot y. Jiten and Nitin are two brothers and thell © .,

y Alka happen to be sisters. B f Trived!

brothers, i ; . Baa, the mother O

rs, is entrenched in her memori - ually moves

back and forth within a specific ti A0 and contint g

A A _Fﬂﬂhchmehnemgethernwnﬂﬂ -
pparently, the entire Trivedi fami famil)

but the under amily pretends to be a hapP¥ = s

currents of their normal family life are EIPM &
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e see the ugly truths and the hypocrisy of each individuals who
paﬂileﬂtE in a clash between the patriarchy and subaltern. _
Lalitha and Sridhar are the outsiders who often get caught up in
ihe action of Trivedi family. Both the brothers work in an advertising
agency. Jiten and Nitin seem shockingly different in nature and
stand in two opposite poles. Jiten is the patriarchal emblem, a perfect
resemblance of his father and masculinity, whereas Nitin is more a
submissive, docile being, certainly alike his mother, Baa. The marital
relationships of none of the brothers are successful. Dolly, like Baa, is
dissatisfied with this marriage as she gradually becomes the victim
of patriarchal oppression. But in case of Nitin and Alka, both become
the sufferer where Nitin's own struggles against the age-old norms of
social patriarchy and consequently, his excessive selfish and passive
nature are responsible for Alka's misery and helplessness. In the entire
play, we get to see that Alka is the most fragile entity who is bearing a
meaningless, hollow conjugal life. Moreover, she has nothing to fight
for or fight against. Dattani presents Alka in her extreme vulnerability.

Homosexuality is one of the major thematic concerns in Bravely
Fought the Queen. Like On a Muggy Night in Mumbai, this play also
illustrates the plight of marginalized group of people irrespective of
class, gender, sexuality. Not only Dolly, Alka or Baa, here Nitin also
go through several problems and obstacles in his life for not being a
‘normal’ fellow as per the social code of conduct. He is quite conscious
of his sexual orientation for which he is humiliated everywhere
at every level. This is very easy for the mainstream to alienate the
‘other’ at the periphery of social structure as soon it declares those
marginalized people as ‘sick’, ‘abnormal’ or “different’. Being a victim
Nitin must be silenced and as a result he is afraid of revealing his own
identity. Alka is betrayed both by her brother Praful and husband
Nitin, but we need to understand that Nitin is almost forced to marry
Alka, as he is completely manipulated and tricked by his love interest,
Praful who convinced Nitin that after this fake marriage, they can
continue this illegitimate relationship without any doubt. However,
Praful naturally betrays him and surprisingly, both Nitin and Alka
become the sufferer, trapped in a dismantled relationship.

Nitin and Jiten contrast each other in every respect. Jiten
epitomizes the male chauvinism. His thoughts towards women are
extremely derogatory. Once he comments: “Men would want to buy
it for their women! That's our market. Men. Men would want their
women dressed up like that. And they have the buying power. Yes!
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qt in asking @ group of screwed up womer, =

offended and say, ‘gh, ok,

Soj there.s I8 P2 d to feel

g & Theyll retend to

they think of it tﬂ ]i]nr.i.']I gex objects™. (Collected Plays 276), E"""EnE Em-.,
his father, just like him" (¢ nﬂmaﬂ
ed

ing trea
:;}?Z;Er ]?ten: “Titen is just _1l|s:E ¢
Plays 284) that he inherits all vlulence,_ temper alr; tm ger of his R
and develops a disparaging pers tive 85 wel. a3 attitude towapy
women, But Nitin solely represents his mother, belongs to a differen;
ether.

“"D":i ;I::fﬂfy Fought the Queen, the portrayal of H.IE women figures .
very vivid and Dattani consciously uphqlds a?1191r vulnerability ang
steadfast determination to get OVET all dire circumstances. The twy
sisters share a kind of toxic relationship and remain indifferent in each,
other's misery. In his invigorating projection of c‘henlracterﬂ. Dattanj
is capturing the post-modern emptiness of human lives, trapped in
the middle-class moralities and ethics. Dolly is a proper instance of

nce. She exposes Jiten's

patriarchal oppression and domestic viole _
when she says: “And you hit me! Jitu, you hit me up! I was

brutali

:an'],-ingﬂuksha and you beat me up!” (Collected Plays 311). But, at the

end of the play, Dolly proves herself to be a rebel, stands up against

patriarchy, and becomes an apt representation of the great historical

figure, Rani Lakshmi Bai. She becomes capable of confronting
d with her and fighting for her liberty and

the misdeeds happene
womanhood. On the other hand, Alka is totally subjugated, leading

her life towards a dead end. To escape from the reality, she often
indulges herself into alcohol. Alka also knows that for Nitin's inability,
she has no hope for having her own children. Besides all these actions,
Dattani introduces Lalitha, an outsider, who symbolizes the world of
%ﬁhz LL:]HE also feels incomplete as she has no child. Such
. 58 itha's life is substituted by her excessive obsession
with ‘bonsai’. She cares for the ‘bonsai’ as Eﬁr own ;]d.
% ﬂiﬂ i:ghf the Qﬂﬂ'fﬂ narrates both the dark and bright sides
6 t??; H:& We witness Dattani’s attempt to debunk the gender
ot dl_:llheratel}lr infused the symbolic figures to raise
g ‘?I'-W;h_?hﬂz ;ﬂr Instance, Kanhaiya is all about forbidder
of Dolly and Alka Em=rg:§ef:-}; Kanhaiya is perceived at the psych®
: s m their dissatisfied and uﬂflﬂﬁlled.
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-ociety but she is ultimately acknowledged to be a queen by virtue
of her own will power. The thumn has been continuously played
i the background and everyone including Baa, Dolly, Alka, Lalitha
mmadnﬂmmemg.hhheshﬂaﬂanihemhiesmmjfmﬂm
marginalized position of women in the social framework. He further
incorporates the issues rega rding insecurity, low self-esteem and
identity crisis which have been finely crafted by Nitin's character.
Bravely Fought the Queen is not only the tale of women suffering but it
1lso narrates the distress and anxiety of the subjugated entities.

Conclusion

\ahesh Dattani has tried to question the predicament of a modemn
man. He chose theatre as an effective medium to convey his thoughts
and opinions. Gender stereotypes and gender discriminations are
something which always influenced him. His plays are the mirror of
his mind where we find the echoes of subaltern voices. Whether it
is Dance Like @ Man or Bravely Fought the Queen, the character have
their own stories to tell. None of his characters are perfect but they
are unique in their own way. Through his plays, he tries to unveil
the crude realities of society and the bare face of humanity. He goes
beyond the convention and makes his plays significant works of
art that evoke in our minds an intellectual response even though it
engages our private emotional involvement.
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Abstract:

Clonal propagation aims at the production of disease free, frue-to-type plant production in
larger numbers, in quicker time. In € axiesica, many rehable approaches have been developed
for in vitre regeneration at commercial level. Effective regeneration of O axigfica using pre-
existing meristems is affected by many internal and external factors and in vitre conditions and
has been comprehensively covered here, Specific requirements during clonal propagation, like
the culture establishment, shoot bud multiplication, root induction and acclimatization are
discussed here. There are some cost effective methods also, In C axdarica, there are several
reports which indicate rapid regeneration and multiplication through organogenesis or by the
process of somatic embryogenesis. There are also reports which suggest inerease in amount of
active compound m Gssue cullure,

Keywords: Centella asiatica, In vitre, Organogenesis, Rooting, Shoot multiplication, Somatic
Embrvogenssis

Abbreviations: IAA- indole-3-acetic acid: 1BA- indole-3-butyric acid; Kn- kinetin; MAA-a-
naphthalencacetic acid, PGR- plant growth regulator; TDZ-  thidazuron; 24-D- 2.4-
Dichlorophenox yacetic acid

Introduction:

Clonal propagstion is a type of asexual reproduction where genetically similar copies of a
plant are produced and the plant population denived from this process is known as clone. frr vitre
clonal propagation is known as micropropaganon. Tofipotency 15 the charactenstic feature of a
plant cells by which plant cell can produce a whole plant (Reinert and Backs, 1968; Verdeil et
al., 2007). There are five stages of micropropagation (George and Debergh, 2008): First stage is
called Stage 0— i.e. pre-treatments stage. Second stage 15 Stage 1— also known as establishment
of culture; this stage is followed by Stape 2, where shoot bud multaplication occurs. The next

stage after the shoot bud multiplication is Stage 3 — i.e. root induction; and the final stage is
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Stage 4 or acclimatization stage. In Stage 0, selection and pre-treatments of mother plants dre
carried out successfully {George and Debergh, 2008). For clonal propagation, stock plants need
to be pre-ireated. Some pre-treatments can be necessary enther for reducing the contamination of
the stock plant in order 1o be able to have successful surface sterilization of explants or for
enahling or improving the growth of explants in subsequent in vitre conditions, In Stage |
explants are surface sierilized so thar they can survive and grow under controlled conditions.
After successful initiation of culture (ie. culture without any contamination) shoot bad
multiplication is achieved during Stage 2. Shoot bud multiplicanon depends on vanous factors,
such as plant species, cultivar or genotype; organic and inorganic compounds, plant growth
regulator {PGR) content and some culture conditions such as Light, temperature, vessel humidity
ote. This stage invoelves the development of i vigre shoot bud. During Stage 3 shoots onginated
from Stage 2 are then transferred for root mduction either under in vitre or under ex witre
conditions. Successful rooting also depends on several factors. Transfer of tssue culture grown
plantlets to the natural environment oceurs during Stage 4. This process 1s o crucial step for
commercial use of micropropagation. Micropropagated plants are not totally dependent on
photosynthesis. In culture mabe or any culture vessels humidity is very high thart results in some
marphological and physiological modifications of plants which results rapid water loss of plants
when transferred to external conditions, During acclimatization process humidity is decreased
step-by-step and concomitant increase in light intensity.

Centella asiatica 1., a member of Apiaceae, commonly known in India a8 “Indian
Pennywort’ of *‘Mandookapami’. It is a perennial herb, prostrate in nature, shightly aromatic
stoloniferous, stem glabrous, petiole long with fleshy leaves, roots present at node. O asiatica
grows in India up to an altitude of 600 m above sea level (Pata ef al., 1998), In Indian medicine,
Centella is used as reputed nerve tonic and also vsed for curing of asthma, bronchitis, dropsy,
elephantiasis, gastric catarrh, kidney troubles, leprosy, leucorrhoes, skin disease and wrethritis
(Kakkar, 1988) with ontibacterial, antifeedant, snnfilaral, antileprotic, antistress,
antituberculosis activities und wound-healing properties ( Chakraborty ef af, 1996; Srivastava et
al., 1997). Leaves of Centella are rich in carotenoids, vitamins B and C. The plant also shows
good therapeutic effects on peptic ulecers. It is reported that O asietice inhibits the growth of
huitian wterine carcinoma, human gastic carcinoma and murine melanoma cells fn vtk C
asiatica  contains  differem  glycosides  like  indocentelloside, theankuniside, bmhmoside,
asiaticoside, brahminoside, and isothankuniside. Asiaticoside is used for the treatment of
tuberculosis and leprosy as well.

Having high therapeutic potential, it is very important in pharmaceutical indusiries which
escort o its overexploitation resulting in the loss of the population of O asiafica from their
natural habitat (Navar and Sastry, 1987). C. asiatica, thus recognized as threatened medicinal
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herb (Sharma and Kumar, 199%: Singh, 1989) is ¢ndemic o Westem Ghats of South India
(Nayar, 996}, So, this is why we need some alternative methods for conservation of this plan,
Tissue culture technigque 15 helpful for the mass propagation of plant and conservation of rare.
threatened and endangered germplasim (Rao, 2004}, Seasonal dependence and slow growth are
the demerits of conventional propagation. Important features of (o vitre propagation procedure
arc its enormous multiplicative capacity within a short time span; production of healthy and
disease free plants; and its ability to generate propagules throughout the year,

Process of in vitre clonal propagation:

The success of micropropagation 15 influenced by different parameters, The critical points
for the effective in vifro culture establishment are the efficient sterilization technique of explants.
It is dependem on explants (ype, genolype, process of sterifization, different conditions like
physical, chemical e,

Chaoice of explants:

Explants choice is very important for production of truesto-type progenies. In Cenvella
nodes or apical buds have been used as explants due to their genetic stability (Das et af,, 2008;
Kacnsaksird, 201 1; Kamhikevan ef ol , 2008},

Sterilization:

Explants can be collected from those stock plants grown o a controlled environment,
such as o greenhouse to pet the better result. This process 15 better than the use of feld-grown
plants because it reduces microbial contamination {Webster and Jones, 1989, Yepes and
Aldwinckle, 1994 Presce. 2001: Precce and Read, 20031, There are several methods for surface
sterilization. Explants were thoroughly washed under ranning tap water and the leaves and roots
were mmmed off from the plant. Shoot pieces were excised from the stolons and kept in tap
water for 30 minutes. Then nodal explants were washed in mild detergent like 1% {viw] Teepal,
for 5 min with constant agitation. The explants were surface sterilized with aqueous mercuric
chloride (0.1% HeCl;) for 3 min. After this treatment the solution was dramed off
{Thangapandian et al, 2012} followed by rinsing with double distilled water for 4-5 tmes.
Kaensaksin {2011 in his experiment, treated the 1.5 cm long shoot tips with o mixtre of 2 g L™
Funguran and 2 g L' Orthocite for 30 minutes and then soaked with 70 % EtOH for 60 seconds.
Mext, the shoot tips were sierilized with 3 % sodium bypochlonte solution containing .1 %
Tween &0 for 10 minutes and ninsed thrice using sutochved water, Cetrimide, bavistin and others
could be use as sterilizing agent { Moghaddam, 2001}

Culture medium and culture conditions:

The most commonly used medium for micropropagation of O asfatica was MS basal

medivm [Murashige and Skoog. 1962). Though application of other medium had also been
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reported but MS medium was also efficient for én vitro culture. In general 3% (w/v) sucrose had
been used as carbohydrate source. Carbohydrate in the medium serves as energy and carbon
source. The pH was adjusted to 5.6-5.8 with [N NaOH or [N HCL 0.8% (w/v) agar was used for
solidification of medium and awtoclaved at 1217 C for 15-20 min, The cultures were incubated a
24:£2° C under | fi-hr photopenod.
Shoot multiplication:

The success of in visro propagation depends on the mode and rate of shoot multplication.
The of shool bud multiplication is controlled by different factors, like genotype, composition of
medium, different factors, PGR etc, Shoot multiplication is hormonally controlled mainly by
eviokinin but sometimes in combination with suxin. Shoot multiplication of Cenrella 15 based on
medium supplemented with cytokinin as the major PGR. The effects of different PGRs are
genotvpe dependent. [t is found that o mixture of cytokinin with suxin in 3:1 proportion resulted
in better tor shoot clongation. BAP in combination with [AA (4:1) showed good response in
shools elongation. In another report, within 30 duays higher shoot multsplication was [ound in a
media containing 1.5 mg "' BAP and 0.5 mg I [AA (Thangapandian ef g/, 2012). The highest
percentage of multiple shoot bud induction was 76.67% on the medium avgmented with 4.0 mg
I BAP+D.L 3] I NAA followed by 70.00% on the medium consisting of 3.0 m;_.-,l'I BAP and
0.1 mel’' NAA. Lowest percentage of multiple shoot bud induction (10.00%) was found on the
medium containing BAP (7.0 mg ') along with NAA (0.0 meg ') The highest shoot
development { 10,2 & 038 per explants) was obtained on the medium having 4.0 mgl” BAP and
1 mgl”"' NAA followed by 8.040.38 shoots per explant in the medium fortified with 3.0 mgl™
BAP + 0.1 mgl' NAA. On the other hand, the minimum number of shoots was |.140.20 per
explants, obtained when cultured on the medium supplemented with BAP (1.0 mgl™ ) and NAA
(0.0 mg I'"). For shoots elongation, same medium was used. M5 medium containing 4.0 mg 1
BAP+0.1 mgl™ NAA was found to be the best treatment for the highest multiple shoot induction
as well as maximum number of shoots per-explants (Das ef o, 2008), Similar results were also
reported in other medicinal plants, such as Celastras panicalams (Martin et al,, 2008},
Heroctewm candicans (Wakhlu and Sharma, 1998}, Spifanrhey mauriniang (Bais e af, 2002
Coldens blumed (Rami et al,, 2006). Kaensaksin (201 1) found thut when explants (shoot tip) wer
cultured im Liguid M5 medium with thidiazuron {TDZ) (454 uM) o 15 davs: 8.9 shoots
developed per explant. Moghaddam (201 1) proposed that the synergistic combination of use of
BAFP along with NAA in 2 mg/L and 0.1 mg/L concentrations respectively, resulted in sprouted
shoots at optimum level 93 = (L667, shoot bud number 5.2 + 0.079 per explants, length of shom
4.1 £ 06T om when culured in Duchefa medium in comparison 10 MS medium. According to
Tivar er af, (2000) exogenous supply of BAP was required for bud breaking but the synergistic
combination of BAP and MAA (22.2 oM and 268 uM concentrations respectively) was found 1o
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be optimum for shoot formation {91%) as well as number of shoot developed (4 o 5 shoots/
node). S0 BAP was most potenl PGR m shoot multiplication of this plant. Subculturing enabled
healthy shoot production, MS medium containing 6.7 oM BAP and 2838 uM [AA was found
most suitable for shoor elongation.

Rooting:

Successful roo induction process before estublishment in sol 15 8 prerequisite for any
propagation method, Auxin hormone was added exogenously to in vitko penerated shoots
promotes rool formation, Tiwan & @l (2000) found that rooting was highest (%) on MS
medium {full strength) containing 246 pM IBA. According o Mophaddam (2011} rooting
frequency. number of oo per shoot and mean rool length occummed at optimum level (95.2 +
0.81%, 7.5 £ 0,107 and 4.5 £ 0,133 ¢m respectively) when shoots that were cultured on MS
medivm  {full strength) containing  indole-3-butyric acid (IBA) 0.5 mg/L. According 1o
Karthikeyan or al. (2009) 0-3meg/'L NAA, IBA, TAA was also helpful for root induction, After
isolation from culture tube, when well developed shoots were cultured on MS media having
different concentrations of 1BA for root induction. According to Das ef ol (2008) the highest
parentage of root induction was 90.00% on the M5 medium with 1.0 mg I [BA, After 40 days
well rooted plantlets were obtained (73.33%) on the medium with 1.5 mgl”’ IBA. On the other
hand, the lowest percentage of rooting was 10.00% on the medium augmented with 3.0 mg I
[BA. Highest number of moots per shoots was 10.6=0.93 from the medium augmented with [0
mgl" IBA followed by 824096 roots per shoot on the medium with 1.5 me 1" IBA. On the
contrary, the lowest number of roots per shoot was 0.8+0.06 in the medium fortified with 3.0 mg
I IBA. Use of IBA was the ideal treatment for root induction. Low concentration of [BA was
more potent than that of higher concentration. Similar results were also reported in differemt
medicinal plants, such as Heraclewm candicans, Plumbaga zevlanica, Cassio alate and Solaniem
trilobatune (Wakhlu and Sharma 1998; Jawahar e ol 2004, Chaplot et af, 2006, Hasan ef al.,
2008 ).

Acclimatization:

The transfer of plantlets from in virre to ex vieee conditions is a very important step in the
structural and physiological adaptation of planis; this is the beginning of the autotrophic life of
planiz. Micropropagated plants require their successful acclimatization and subsequent transfer
o the field. Difficulties during acclimatization include rapid desiceation of plantlets and their
susceptibility 1o bacterinl and fungal disesses, There are several methods for acclimatization,
Tiwan et al. (2000, i their expeniment, removed plantlets from culture medium followed by
washing the roots in lap waler so that no ngar is present in roots, plantlets were then trunsferred

to a plastic cup that contain 4 maxture of sterilized parden soil or soilrite and were covered with
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polythene bag The potted plants were maintained inside a culture room at 24£2°C tor 16 hiday
illumination with cool-white fluorescent light (20 gmol m-"s"). Afier 7 days, polythene bag was
removed, then for enother 2 woeks those plants were nursed in the culture room, followed by
field transfer. According to Tiwari et af. (2000) the in witro plants of C. astatica were transferred
into plastic cup containing only soilrite had 90% survival rate, afier acclimatization, the plantlets
were established in field successfully. Sivakumar er ol (2006) demonstrated that for
acclimatization, well-developed rooted plants were transplanted to the tray filled with soil
mixture, containing Canadian Sphagntm peat moss, perlite and vermiculite and were maintained
in the growth chamber for two weeks. Then plantlets were transferred 1o the glasshouse and
potted in red soil for another 2 weeks. Then plants were kept outside, and the survival rate was
03%. Kaensaksiri (2011) successfully acclimatized in vipo rooted plantlets ot room temperature
(30 + 2 °C) for | week, and roots were washed with tap water, followed by transterred to plastic
tray thal contained 4 mixture of sand and rice shell ash (1:1), and grown in a tent where proper
moisture content was maintained and the plantlets were kept for 21 days. Then, the plantlets
were transferred into the greenhouse conditions for 7 days. The plants were then transferred W a
plustic pot {6-inch) containing soil for 2 months and the survival mie was 86%. In another
experiment, after removal from the culture vessels, the plantlets were washed with top witer and
transferned to plastic pot containing a mixture of soil, sand, fermyard manure (1:1:1) (Das ef al,
2008). The plantlets were covered by polythene to maimtain humid conditions. After proper
acclimatization, the plantlets were then transplanted to the ficld, where B0% plants were
survived. From all the soadies it is clear that during acclimatization soil mixture played an
nmportant role.
Dircet organogencsis:

Shoot regeneration was found when cultured on MS medium with NAA (L] mg dm
and BAP (1.0 - 50 mg dm™) (Banerjee ef al, 1999}, Direct shoot regeneration was highly

variable, depending on the genotype and explant. For petiole explants, the mean maximum

-ﬂ]

regeneration frequency (42 %) on medium supplemented with 2.0 mg dm “ BAP and for petiole
explants of another genotype, cultured on 0.1 mg dm™ [BA, found maximum regeneration
frequency (44 %) (Banerjee er al, 1999). However. in other hand, for leal explants, in one
experiment, maximum regeneration frequency (30%) occurred with 3.0 g dm™ BAP and 0.1
mg dm™ NAA, 25 % regeneration for leaf explants of occurred on medium containing 5.0 mg
dm’ BAP and 0.1 mg dm™ NAA (Aziz ef al, 2007).
Indirect organogenesis:

In €. astarica there are many reports which indicate rapid regeneration and multiplication
throngh organogenesis. Callusing was observed at optimum level m MS 4 BAP (0.5 mg/l) +
NAA (0.3 mg/1) using stem and leaf explants and the frequency of callus mduetion was 75% and
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83.33% respectively. For shoot induction from leaf callus, MS medium supplemented with BAP
(0.5 mg/l) end M5 medium supplemented with BAP (0.75 mg/l) when applied in the callus
derived from stem explant were regirded as the most potent. Indole-3-butyric scid ([BA, (13
2.0 mg/1) showed the best response for root induction when used on M5 media (full stren pth).
Regeneration of multiple shoots was observed from callus derived from nodal explunt when
cultured on MS medium supplemented with Kn and TBA. Further when callus was subeultured
on M5 medium with [BA and different concentrations of Kn, optimum shoot growth was
observed, Maximum callus prodection was observed on MS basal medium supplemented with
IBA (3 mgl) and Kn (3 mg/1) and maximum number of shoots were formed on MS medium with
1BA (1 mg/l) and Kn (3 mgd).

Somatic embryogenesis-

In O asiatica there are many reports on somatic cmbryogenesis. By the process of
somalic embryogenesis, ample numbers of plantlets 1o be produced within a short time, Somatic
embryogencsis has  been reported for many medicinal plants of Aplaceae. namely
Trachyvepermum ammi (Schgal and Abbas, 1994), Heracleum condicans (Wakhlu and Sharma,
1998, Ervngivm foetidem (lpnacimuthu of al, 1999), Daucus spp. (Imani et ol . 2001), and
Creminein cyminum (Tawfik and Nega, 2002), Different stages of somatic embryogenesis are-
slobular, beart-shaped, torpedo, bipolar stuge and from bipolar to plantlet formation. High-
frequency of somatic embryo development and subsequently plantlet formanon were achieved
on eallus derived from leaf, internode and stolon tip explants. PGRs significantly mfluenced
process of somatic embryogenesis and subsequent plant regeneration. In one experiment by
Martin (2004) callus developement was achieved on M3 medium fortified with 452 mM 2.4-D
or 537 mM n-naphthaleneacetic acid (NAA), both with 2.32 mM kinetin (Kn), were supenior for
somatic embryogenesis. Induction of embryo followed by maturation was much earlier when
subculivred on medium fortified with NAA and Kn in comparison to that subcultured on Kn and
24-D. In another experiment, within 3 to 4 weeks of culture induction of somatic embryos
oceurred in the dark on medium supplemented with 2,4-dichlorophenoxy acetic acid (2.4-D}.
Leaves produced embryogenic calli at 2.26 and 4.52 mM 2.4-D, whereas stolon tips were
responsive only in the 9.04 mM 2,4-D treatment. Embryegenic callus cultured on medium with
NAA and Kn were transferred to liquid cultures of M5 medium {hall strength) supplemented
with 269 mM NAA and 1.16 mM Kn, 204.3 somatic embryos developed/ L0 mg callus. While
embryogenic callus cultured on 2,4-D and Kn and subsequently transfemed to liquid cultures of
MS medium (half sirength) fortified with 045 mM 2,4-1 and 1,16 mM Kn, 305.1 embryos
developed/per 100 mg callus. £8% of the embryos underwent maturation and conversion o
plantlets upon transfer to halCstrength MS semisohid medium having 0.054 mM NAA with either
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0.044 mM BAP or 0.046 mM Kn, Plantlets derved from embrvoids established in field showed
morphological similarity. The effectiveness of 2,4-D and Kn for somatic embryogenesis
induction has also been well established among the other Apiscean members, for e.g.. Apien
griveotens {Williams and Collin, 1976), and Crumingm cyminum { Tawfik and Noga, 2002}, The
success of somatic embryogenesis depends on induction and maturation of embryos. In the swdy
of Martin (2004) embryos from the callus developed on medwm contaming Kn and NAA
exhibited early maturation and conversion as compared to the callus developed on Kn and 2. 4-D».
According to Joshee er al, (2007) withdrawal of 2,4-D resuliad in maturation of somatic embryos
mnd further development of plantlet from embryos. Peeters ef al., (1991) suggested that uptake as
well as utilization of NAA is faster, so ecarly maturation followed by conversion of embryouds
miy be due 1o the faster uptake as well as utilization of NAA. The delay in maturation and
conversion of somatic embryos from 2.4-D induced callus may be due to s persistence in
subsequent  cultures. Ziminermann (1993 and Martin (2003) have also emphasized the
persistence and inhibitory effect of 2,4-D in the maturation of embryos during consecutive
cultures, Several factors conmrol somatic embryogenesis such as Thidiazuron (TDZ) has
cytokinin-like activity in different plants (Mok er af., 1987, Visser ef @/, 1992; Huetteman and
Preece, 1993) and thus it 15 used in tissue culture, It is found that application of TDZ indwce
different responses such as callus induction, somatic embryo formation in many planis (Mok e/
al, 1987; Visser e af, 1992 Huetteman and Preece 1993; Zhang o af, 2001; lpekei and
Ciozukimmizi 2003). Somatic embryogenesis induced in presence of TDZ on the lower surfaces of
cotton cotvledons was less penotype-dependent than when BA was used (Zhang et al, 2001).
Subsequent removal of TDZ from the callus induction media, showed embryo maturation and
subsequent growth of the embryo that led o formation of plantlets on MS basal mediom (Ipekci
und Giozukinmizi, 2003). Friable callus developed on NAA, 1AA, or 24-D alone and a
combination of NAA or 2,4-D with BAP was inferior to NAA or 2.4-D with Kn-supplemented
medium-derived caltus in the efficacy of somatic embryogenesis. The callus developed on NAA
or 2.4-D alone and in combination with BAP started to induce embryos 160 dayvs after explant
establishment and there was o reduction in frequency of somatic embrye development. Cream-
colored friable callus developed on MS media supplemented with 4.52 mM 2.4-D and 2.32 mM
kon, wpon transfoer to suspension and solid culres of MS medium (full strengthh with reduced
levels of 2,4-I3 (113 mM) and 2.32 mM Kn, exhibited proliferation of embryogenic callus only.
Transfer of the embryogenic callus (90 d old) 10 hiquid culiure of M3 medium (hall’ strength)
with reduced concentrations of 2.4-I3 (045 mM ) along with Kn (1.16 mM) facilitated
proliferation of embryogenic callus and development of embryos at 3031 embryos/ 100 mg of
eallus, Embryonic callus cultured on MS agar medium (half strength} with Z4-D and Kn at the

same concentration under light was less competent for somatic embryo induction. Solid medium
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cultures incubated in the dark, formed fewer embryos than light-incubated calluses, White or
ash-colored friable callus developed on MS medium with 5.37 mM NAA and 2.32 or 4.65 mM
Kn was transferred to liquid culture with reduced level of growth regulators (268 Mm NAA
and1. 16 mM Kn) for somatic embrve induction. Somatic embryo induction was observed on
subculture between 80 and H days afier inoculution of explants snd subsequent transter mduced
development of somatic embryos in large number. During the period of subculture, nearly 204.3
embryos’ 100 mg callus were obiained in hquid of M5 medium (half strength) with Z.6% mM
NAA and 1.16 mM Kn, However, few embryos progressed to cotyledonary stage, Agar gelled
medium with the same PGRs was less efficient in somatic embryos induction. Proliferation of
the embryogenic callus was also observed and was more frequent on solid medium.

Low cost methods of micropropagation:

Low cost options were potent in lowering cost without changing the quality of planilets
{Raghu e al, 2007). For establishing commercially feasible microprogation method, two
combinations such as half strength M3 and quaner strength M5 medium were applicd, For
reduction of cost of agar, liquid medium, house hold cane sugar as carbon source, jam bottles

ard. tap water were used as it is less expensive (Raghu ef al, 2007).

Applications;
Synthetic seed:

Synthetic seed (= synseed) technalogy, based on the use of different micropropagules like
somatic embryos, axillary shoot buds, apical shoot tips, embryogenic masses and protocorms,
provides methods for production of seed analogues. It can be an altemative to traditional
micropropagation for production of cloned plantlets in the future although it still has limitations
for wider commercial uses, Artificially encapsulated micropropagules are able o convert into
plantlets under conwrolled conditions and can be used as a seed after proper storage. For embryo
encapsulation, 1%, 2%, and 3%, sodium alginate (w/v) were dissolved in basal M5 medinm with
sucrose (3%). Embryoids of 1.0 to 2.0 mm long hean shoaped stage and bipolar stage were
subcultured on MS hasal medium without any PGRs, were used for encapsulation of embryo.
Embryoids were transferred 1o algmate mixture {015 w0 020 mL). After encapsulation with
aleinate, calcium chloride solution (50 mM and B0 mM) was added drop wise. Every drop with
one embryo was nursed in calelum chioride solution for different times like 10 min, 30 min or 60
min. After imcubation peniod, calcium chloride solution was decanted and followed by recovery
of beads, Beads were washed thrice with M3 basal solution. Somatic embryos encapsulated with
sodium alginate (2%) prepured in MS salt solution and submerped 30 to 60 min in 80 mbl
caleium chioride for hardening, produced seeds with a coat firm enough for handling and
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allowing synseeds to develop into plantlets, [t was observed that 30 minules exposure in caleium
chioride solution (80 mM) was good enough for production of firm synthetic seeds. The
germination was influenced by sodium alginate concentration, same 1ype of ohgervation was
found in many other plants also (Rao and Singh, 1991; Castille ef al,, 1998; Malabadi and van
Staden, 2005). Synseeds with sodium alginate coating (2%) showed the best results (60%
survival) for germination than the other wrearments, Storage at low lemperiature was imporlin for
conservation purpose. Further study using cryoprotectants and different types of’ soluble and
insoluble sugars in the encapsulation matrix may be helpful for longer storage and beiter
germination and survival, In another report, encapsulation with sodium alginate (3%) in
Paulownia elongata, showed 73.7% survival rate and 533% genmination frequency. These
results are promising and suggest that synseed technology offers great potential both in
micropropagation and in germplasm conservation, although firther research is needed to increase
the rate of conversion and to develop steps towards automatizalion.

Production of bivactive compounds:

In the liquid-culture the production of asiaticoside wis higher amount [494.62 mg |::'I
{d.m.]] than that of callus and leaf [ 190.48 and 1250 mg g (dm. )] tissues. So, using suspension
culture, large amount of callus was obtamed within a shori time and the alkaloid content
increased too. Thus, by suspension culture it is possible to schieve higher growih and production
of compound (Nath and Buragohain, 2005

Biomass {30 g) was collected from shake cullure and then was transferred into a
bioreactor (5 L). Proper agitation was maintained at the rate of 124} rolations per min for 30 days,
Aeration (2 Limin) was achieved that helps better production, The culture was maintuned at
25*C tempeesture, At agitation speeds of 170« 200 1/ min reached asiaticoside content was low,
while asiaticoside content reached highest value of 59 43 myg/'g dry weight at 150 ¢/ min.

Genetie transformation through hairy root cultures:

For overcoming conventional, sexual bybridization systems, the use of genetic
transformation is cssential in the genetic improvement. Genetic engineering plays crucial role i
the efficient transfer of horticulturally important features like resistance o bacteria, insects, fungi
and herbicides, rooting ability, or dwarfism of rootstocks, environmental stress resistance or
modified metabolism, from various penera, Successful application of genetic transformation 15
based on the development and existence of tissue culure technigues. Hairy root culture 15 very
good approach for secondary metabolites production. [t is reported that by hairy root cultures
using Agrobacterivm rhizogenes steain R1000 asiaticoside and madecassoside production were
increased, It is also seen that hairy roots were formed from a tissue junction hetween the leal and
petiole {14.1%). Co-cultivation for 7 days with A, rhizogenes resulted 36.1% production of hairy
roots. When elicited with M treatment asiaticoside production was enhanced (Kim ef af,, 2007),
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Asiaticoside biosynthests shown to be tissue specific, prod uced mainly in the leaf of &, astarica
(Kim et al., 2004). In addition o these, the CabAS transcripts { putative b-amyrin synthase) gene,
associated with asiaticoside biosynthesis, was detected in leaf tissues only (Kim ef af, 2005),
Nath and Buragohin (2005) reported the interesting fact that sizeable quantities of asiaticosides
are biosynthesized i suspension-cultured cells and undifferentiated calli of O asaitica.
Application of elicitor to hairy root cultures of € asiatica resulted into better asiaticoside
production, An ebservation simifar io this result has shown that in in vitro-cultured roots of
whole plants treated with MU, asiaticoside contents were shout five times than that of the
cantrols, On the basis of these results, it s found thas there is a positive conrelation berween high

levels of CahAS mRNA and asiaticoside production.

Conclusion:

[#i vitre tepeneration of Centella asiatica indicates that it 15 feasible for rapid propagation,
Fastet introduction of new cultivars with desirable wraits and for rapid multiplication of disease-
free, healthy propagation material. The studics carried out during the last several years on
different stages involved in micropropagation of ' gsiatica has led to considerable improyement
of protocols and methods. Use of liquid mediom shows cost efficiency in micropropagation
using bioreactors. Results reviewed on propagation of € asiatica in bioreactors indicate that it
can be the most promising way for production at large-scale in the future. However, some new
chullenges are faced day by day by the tissue culture industry that includes cost efficiency,
autemation. control and optimization of the microenvironment et [n vitrs regeneration of C
axiafica via somatic embryogenesis, direct regeneration and indirect regeneration offers a great

potential for rapid propagation and unprovement.
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A Review on Organic Farming

ent of Botany, Dr. Kanailal Bhattacharyya College,
Howrah, West Bengal (Corresponding author)

M.Sc (Botany), B.Ed, Ghurni (Krishnanagar), Nadia, West Bengal

Organic farming is a kind of agricultural process in which using of synthetic
fertilizers and pesticides are not used at all. This process depends on organic
materials and microbial fertilizers. Products from organic farming are better
in quality, and quantity, and also eco-friendly.Organic foods are healthy
andsafe for human health, and rich in nutrients. It is the way of sustainable
development. Organic farming follows four principles. These are health, care,
ecology, and fairness. It reduces the harmful chemical effect of pesticides on
the environment. Organic farming is practiced all over the world. India is
one of the leading nations of organic farming and obtains the first rank in
the number of organic farming farmers. No genetically modified crops are
EU[ﬁ‘u’ﬂtEd b}r this process,

Keywords: Agriculture, Environment,, Ecosystem, Organic farming, Organic
Products, Pesticides, Sustainable development, Soil fertility.

INTRODUCTION

?I:gamc farming is an agricultural approach in which FEﬁHcides
o synthetic fertilizers are not used. In ancient times this type of
mET::;:UltllrEll system was used h}r humans. After Green RE"’-’H].UHG['I.,
p‘:;ﬁ“fg agricultural systems began to use synthetic fertilizers,
ut cdes, excessive synthetic plant hormones for high yields.

$evera| negative impacts on the environment raised such as
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: ction of soil fertility and nutriey,

destruction of soil sdtrnf.;c::f;ffiii soil, reduction in prudur:tivit}rr :i_:
damage of ﬂﬂ;:: f:;bstﬂ“fﬁ in soil, and also in products {E}ehem et
Bt D"fn:?s leads to spread detrimentall effects on mevenwmnmem
al., ZEE‘l ]ﬁealfh of living organisms including human beings. So there
i ed to follow a new way in agricultural farming systems for
wai:c;:f‘ nature. Organic farming is the best alternative Process
E:Gme cngmmﬂﬂ farming system (Sharma, 2006). The Internationg]
federation of Organic Agriculture Movements (France, 192} lead to
promote organic agriculture all over the nations because the procesg
was eco-friendly and the way of su sta}mable fieveln]:rment (Hammas ey
al,, 2017). About 120 countries including Indj_a are members of [FOAM.
The fundamental purpose of organic farming is to decrease the use
of chemicals and to increase organic products without damaging the
environment. It plays a significant role in protecting the environment
and concentrates on the use of organic fertilizers, improvement of soil
fertility in a natural way, promoting various cultural techniques such
as crop rotation, biological pests and weeds control, green manure,
and compost, cover cropping, and livestock management.

PRINCIPLES, ADVANTAGES AND DISADVANTAGES
OFORGANIC FARMING

Principles of Organic Farming

Organic farming follows four principles. These are health, care,
ecology, and fairness.
O Principle of health: This principle highli
ecosystem and its living individuals, The
and its living individuals are interconne
producer of healthy crops which ou :Eﬂ
individuals of that ecosystem. e
Princilple of care:MPrecaution and re
objectives of the development, mana
of this system to protect the
individuals in the future,
O Principle of ecology:
Processes for healthy and
O Principle d

of fa irmess

ghts the health of the
galth of an ecosystem
. Healthy soil is the
1 the health of living
sibilities are the main

b and technologies
Etyvironment and

Re-:ycling
high product
“‘Ef Eiimeﬂﬂ: This‘ L] i |-|.|.-

or thDEE who are iny 4 :

: nid ensure F;.'T.' i
quality of life of fam::f“;ttf y d
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Woon Urganic Farmine

,1dm'ﬂntages of Organic Farming

ic farming increases emp] _
@ Organic Ployment opportunities and
farmer’s income. (Zeynab et al,, 2017). It can I‘Edl:lge the pnveﬂ}fnﬂf
small scales farmers (Jouzi et al., 2017),

o It gives food and ecosystem security in the future (Wachter &
Rega nold, 2014).

o This type of farming improves soil fertility and soil nitro el
(Cidon et al., 2021). v Lo il

o Improved farm management and technologies can enhance the
use of natural resources and increase the number of yields (Lin
et al., 2016).

0 Crop rotation such as legume rotations with cereal rotation
increase soil fertility (Feiziene et al., 2015). Use of green manure
and Legume based catch crop increase the amount of production
(Canali et al., 2017, Silva et al.,, 2017).

O Itenhances soil health and biodiversity by avoiding agrochemicals
(Gomiero, 2018).

O Healthy and tasty foods are produced by this system. These
products are safe and secure for all living beings.

Disadvantages of Organic Farming

O Organic farming is time-consuming and products are sometimes
expensive for poor people.

O No preservatives and waxes are used in organic foods. Asa result,
organic fruits and vegetables spoil faster than conventional ones.

O Skilled farmers are required for organic farming. They should
know every step of farming, correct choice, and uses of organic

manure, ability to catch the symptoms of diseases of plants.
O In many cases organic farming is not suitable for high yield.

DISCUSSION

Organic fa rming leads to sustainable development in the future. It has
* positive impact on the environment and living individuals. Ifu:ha
Produces 30% of total organic products in the world (Elayaraja &
Vijai, 2020, Government launches some projects or yojana to promote
“rganic farming suchas Rashtriya Krishi Vikash Yojana, Paramparagat

Krishi Vikash Yoi d so on. Organic farming action program 2017-
2020 ; i B : . nroducts for investment,
provides Biobonus, a bonus for organic p yaraja & Vijai, 2020)

mathﬂi“ﬁ« education, sales, and l"f':"':"E"E""‘u-lg = Sikkim, a small state

India hag the hi i ers
e highest number of organic farmers. ,
of India jg the E%rstslﬂrl!]% organic sﬁate in the world according to UN

“od and Agriculture (FAQ). But in many cases, organic farming is
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Plant and Soil Microbal Interacey, !

Fundami itals on

. son. One of the most important reagong . 3
m:tsuntahlﬂ;:tﬂi"jfnéijgcientist Nina Eedﬂruff said, “ [f
huge Pitp::} oreanic farming, we couldn’t support the earth's ;8
switche ga half”. We need to support organic fa

; & I:E : I
Egpﬂ;hﬂirﬁﬁdu:ts. Improvement of mfrastrucl:ure‘ for f
arr}:ngement of training programs for farmers, d—..;,.uﬁmg "

methods for organic farming, and gﬂf-'emm?nl: support are the _;:_::-
requirements for high-yielding organic farming,

Conclusion
Organic farming system is essential fora sustainablefuture, ¢
us a healthy lifestyle and a pollution-free habitat.More resear
needed to solve problems associated with this system.
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The world most diversified Sundarbans mangrove forest is changing !
in terms of species compesition, density under various natural and |
anthropogenic stress factofs which threatening ecological services. i
Phylum mollusc is one the most dominant faunal group, occupying !
several ecological niches in the mangrove ecosystem with wide range of |
!-:dern_uce. In Sundarbans and other mangrove zones of India, mangrove
associate mollusc species are being overexploited for commer .
ornamental, aesthetic, food and medical values for centuries. As this |
8roup of fauna distributed over wide geographical limit, the conservatio”
ﬂ?:‘;h ﬁ'l' molluscan :fﬂt_lﬂﬂ s hfgh[y overlooked. Studies ,ﬁmwd
them are oot 4arbans is Rarbour of large number of molluscs; f° of
mnm,;‘l 1 Ftrfmrhefﬁm.m;s pristine ecosystem. This group ¥ T
Their dj s Vs gaired importance as hio-monitoring tool EI”E":;&
Mysmim;ﬁ'm and dyMamic activities helps to assess P’
affect thei th and decline in mangrove mollusc species V5™

----- rﬁvlnchuml nw.es to the mangrove ecosystem. Ny
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A Manifestation on the Phytoplankton Dynamics of
Sundarbans Ecoregion

Renia Mullick ®, Suchita Sinha ", Debleena Roy ® and Dipu Samanta ™

Q01 1007 34 bpiinvh e BV 3426 E

ABSTRACT

Sundarbans is recognized as highly productive ecosystems providing arge quantilies ol organic
maltter 1o adjacent coastal walers in the form of detritus and live animais, With each pasaing year,
sundarbians is facing sericus threats and hence need to be conserved. Phylaplanktons are the major
contributors o primary productivity In this region, However, for broader economic banefit, employment
and restoration of balance in the ecosyslem, phyvopéankion estimalion is essentizl. This requines.
proper knowledge of phytoplankton diversity and primary productivity which will halp in future
management and planndng issues of the Sundarbans. This review conglomerstes information from
different phyloplanklon-basad studles that have been camied out from the Sundarbans mangrove
ecovegion emphasizing on seasonal variation, hydrobiological parameters and modecudar approach. it
can be seen thal among the diverse group of phytoplankions, Dialoms are the most dominant entities
in this region. Although the timespan is oo short for predicting the impact of aguatic climate change,
§lill varialion in the phytoplanklon community in the past few years indicales them 1o be potential
afualic boindicators of climate chandgs,

Keywords: Dialoms,: phdtogdankion; rhel ; Sundarhans,
1. INTRODUCTION

Sundarbans, the world's largest contiguous deltale mangrove ecosystem iocated at the apex of Bay of
EBengal is the largest halophytic mangrove block in the world (covering an area of about 10,000 k)
formed by the geological precipitation of the sedimont load brought by the Ganges, Brahmaputra and
the Maghna River systerns across india and Bangladesh being tidally influenced by cosstal water
from the Bay of Bengal [1], N spans from West Bengal's Hooghly River (extending over 4,260 km®
dlong MNorth and South 24 Parganas) lo the Baleswar River of Bangladesh's Khulna division
(extending over 6,017 km®) thus conslituting about 5% of the worsd total mangrove vegetation [3. Due
to the unigue fioral and faunal assemblage of Sundarbans Mangrove region, it has been recognized
as a workd hertage sile by both International Undon for Consenvation of Mature (1989) and United
Mations Educationad, Scientific and Cullural Qrganization (1974) [2].

Cyclones are rouline in the Sundarbans. The mangrove vegetation of this region serves as a natural
barrier against these prevalent cyolonic storms, which in lum causes immense damage to this
ecosystem aliogsether resulting in consistent climate changes. Recentl iwo super Cyclonic stoma,
Amphan (2030 [efowed by Yaes (2021) made their andfal in the Sundarbans which csused
breaching of the river embankmenis resulling in an Increase in the water ievel. Such phenomena may
not only resull in increasing Webidity, pH, nutient content etc. on adjacent aguatic systems but can
alse damage local economies. This would cause dissolution.of land masses which may eveniually
lead toan increase in suspanded particulate maltar bad i the water further delimiting the pholic 2one
ratio and atfecting he structure and productivity of phylenlankion populations [3]. This review focusses
en piytoplankions because af their indispensable role as autotrophs in (he mangrovs eeosysiam

* Pos! Gradoale Oogadied of Sty Lidy Seatoame Colege, Motata FIG017, v
* Dopartm of Bodiny, O, Kkl Bhatacharyya Collego, Howrah 711104, bubia
*Coresponding mahor Bl disanarunnt a0 1080 gl com;
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Site & Passur river, Sela river, Harmal river, Betmara river, Conjoint of Hansharaj and Mardal river,
Near conoint of Bal and Arpangasia river. Bisindrl Khal, Shipsa svar, Kalahogh river |8).

2.2 Phytoplankton Collection

For phytoplankton eollection, speciafized scientific equipment called a phytoplankton net & required.
This nel s made of line mesh thal has holes aliowing only water 1o pass through and not the
planktons. Readymade phyloplankion nels (with & finer mesh size} can be usad lor collection or cne
can canglruct their own phytoplankton nat, AL the time of plankton eolleclion, scienbsts usually tow a
plankton nel behind a boat. This generates a wader current which collects plankisng fram fhe water
and concenttatas it in the collecling bollle attached 1o fha phytopfankion net [9]. The collecting botile
containing phyloplankton now needs to be preserved in the lab wilh Lugal's solution [4] and bulared
foemaldehyde (6] for further exparmenial pirposes, The presarved samples can be kept in the
refrigeratar until analysis [5].

Megaplankions [above 20 ¢m], Macroplanktons (diatoms and dineflagaiiates. within 2 to 20 om),
Mesoplanklons (between 0.2 10 20mm) and Microplanktons (20 fo 200 pm) can be colleebed using
phyloplankion nel whareas Nanogplankioes (2 1o 20 pm} and Ficoplanklons {usualy baclena, 0.2 to 2
Hm) cannct ba caplured using these nets becauss of their extremely small size. Thus they are
obtained by centrifuging the seawater or by uging cther modern mathods |(Odyssey-Sundarbans-
Mangrove Biodiversity-Phytoplankion, Koriyetic.com),

2.3 ldentification and Counting

For phytoptankion enumeration, Sedgewick-Raftar counting chamber can be used which is 50 mm
long, 20mm wide and 1 mm deep. Prior to courting, they can be enurmerated (Table 1) wilth Fw help
ol & compaound misroscope (4], Also, Zeiss bnocular micToscope equipped with phase contrast oplies
can be used as it reveals the lghtly sificified cells of disloms. Shannan-Wainar diversity imdeo (H1),
spacies richness (d) and species evenness [J) wers alse caleulabed by Manna et al. [6].

Geographic Information System (GIS) software can be used for whewing the statistical results and map
of Sundarbians mangrove forest [4].

2.4 Blochemical Analysis

For biochemical analysis, water sample from the plankion nel nesds o be sleved, filered, and
refillerad on a glass microfiber fiter GFAF. The samples are next transfarred o tha Iabaratony in e
tarks for delormination of several biochemical porameters such as Protein using Biuret mathod [24] or
Foln-CioCalleu reagent [12]; Carbohydrate using Phenoksulphuric acid hydrolysis method: Lipid
using Sulphophosphovanillin (SPV] procedure [13] and Chdorophyll & by extracting It evernight in $0%
acelone and calculating applying trichrematic equation [14),

2.5 Hydrological Parameters

Conductivity. Turbidty (5], Transparency, Salinity, Surlace water temperatins (SWT). pH, Secchi
aepth, Dissolved oxygen and orthophosphate concentration along with saveral nuirent comcaniradion
like inorganic nitrogen, soluble phosphete and reaclive silicata {Table 2} ware measured by
Bhallacharjee et al, [1],

2.6 Molecular Analysis
261 Genomic DMA extraction

Bhatlacharjes et al. [1] collected surface waler samples from mouth of Chemaguri creek in early
SUmMmed, winter and spring for studying the phytoplankion assemblage pattem based on meksoutar
approach. They filtered the watar sampde lhrough a 0.22m sierivex filler (Millipore) using a perstaltic
pump. Genomic DNA was extracled from the stervex filtars following slandard profocals [1],
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2.6.2 rbel. Gene Fragment Amplification, Glone Library, DNA Sequencing and Molecular
Phylogeny =

The rbcl gene (Ribuiose bisphosphale carboxyiase large chain) is a par of ON& which is localed in
the chloroplast OMA and can ba used az a OMNA barcode because of its ease n amplifying and
analyzing [15]. Bhallachares el al. [1] amplified ol gene fragments from environmental DA
igplated from slervex filters for the monthg of March, Aprl and December, They uwsed previously
published PCR pomears o amplily el ragments. Polvmemses Chain Reaction (PCR) reactions Tar
gach DhA sample wera performied in triplicates Toowed by poaling and subseguently purified using
Riagen Gel Purification Kil, Purified PCR products were cloned by Bhattacharjes et al. [1] using the
PGEM-T Easy wedol sysiem (Promegal, Plasmid DMA conlaining the inserls was sequenced with
EPE primer i an ABIZ130 Genello Analyzer. Chromalograms wera checked by Bhatlacharjes &t al.,
[1] in BioEdil ¥7.0 for any ambsguily of emar belfore downsbream analyses, The genesated DA
sequences wara Iransialed inbe amino acid sequances using Transeq and subseguently companad
with pablished el sequences frem GenBank, EMEBL, PDB, DD8J and Blastp tools. Akgnment using
Clustal¥, phylogeneic free and boolstrap lests werg further performed, The sequences generated
were then submitted o GanBank [1).

2.T Statistical Analysis

In oidar to compare microscopas data with rbel clons Bbrary dala, the sequences generated should ba
grouped info cperalional laxonomic unis {OTUs, phyotypes) based on a 3% o off 8l the aming acid
vel ugEng Ihe program DOTUR, Also STATISTICA software can be used for differerd stalistical
analysis and corraiation regression analyeis. Tolal expected umber of OTUs in each clone library
was calculated by Bhaltachares et al. [1] using nonparametic richness esfirmator Chaol, Phylolype
jor OTUs) freguency curyas ware then prepared o determine the OTUs frequency across the clone
libaries followed by rarelaction analysis to compare the diversity of rbel clone Bbrades [1].

3. DISCUSSION
3.1 Molecular and Stalistical Analysis

I Sl 2, 52 rhol clones weg segquenced by Bhattacharjes et al, [1]. Blastp results indicated that all
e clones showeed 52-100% ideniity with published cultured and uncutiured eukaryofic rhel aming
acid sequences of chromophstic algal groups, When the GC content that rangsd from 37%-44% was
amlyzed, it was found thal ron-dgialom rbel clomes had highar GG eantenl lhan distom rbel clones,
Majorty of the gensraled seguences wens cluslered with pubfshed rbol sequances belonging to
distoms of orders Thalassicsirales, Bacillarlales, Lihodesmiales, Surireflales and of classes
Haptophyla, Cryplophyla and Pelagophyta, Thess Haplophyte and Pelagophyte-ike rbel sequences
were fiest Tound rom Surdarbans and they indicated the importance of small sized algal cels In
primary production. Hence alike microscopy, rbel gene clusters also indicated the dominanca of
dintoms, Bmall sized dialoms like Thalazsiosie rmmkma and Campylodiseus elypeus which arse usually
difficult 1o idenlily under a microscope ware detected in the rbel clone librares indicating the
irvportance of thes rmalhodoiogy lar studying phytoplankion assemblages [1].

20 0TUs (12 of which represenied diatome) based on g 3% culelf walue at he amimd ack] Sequencs
bepved ware deloctod from the pooled rbel dione libraries of Mooriganga estuary, Expected namber of
OTUs richness was calculaled using a nonparametric Chaol estimatar. The highest Chaal value was
recorded fram April whareas the lewest fraom BMarch, # also showed the presence of smalfler diatoms
that were untraceable in microscopy. Thus, [ cleary indicates thal an integrated apgroach based on
microscogy  and  mokecular lachnigues  can  signiflcantly  improve  our Erowiedge  regarding
phytoplankton community stractune [1).
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Sampling Hydrological and blechemical parameters Comments
siles
* Inwinter, Shannon-Wianer dwversity indices wera highes! Tor Moerganga
estuary and lowest during summer which may have been due b lirmited
saguencing efforts,

Sile 3 |&] Lowest Surface Water Temperaiurs in winter The higher presence of Dinoflageiales post- monsoon indicaled high pollution
while highest in summar, levels In the water which may be due 18 high nutrient input in coastal esluary
pH- weakly alkaling, witler, Chiorophyceas ard Cyanophycese have higher abundance of salinity
Salinity gradually increased from pest 1o pre- tolerance.
Monecon. - Biomass production incressed with increasing salinity indicating that the salinity
Dissolved cxygen moderste to high with its regime was within the tolerance leved of planktonie Biomass,
maxirmum in winter, +  During winter, chiorophyll 8 concenirations were vary high which indicated that
Turbidity increased from post monsocn to pre- the esiuary was in eulrophic condition. Chiorophyil a levels dropped rapidly at
MOonsoodn, the oneel of summer and became even lower in May resulting in mesatrophic-
Witrke, ammena, phosphate snd silicale sutrophic estuary which correlated with the presence of Dinoftageliates at that
shawed higher concentration in winder. lime.
Concentration of Silicate and Mirte ware - Species richness and species diversity showed more or less higher values
alweys greater than Phosphate and Ammania. ....“__nmEm a heakhy phytoplankion community in the estuary. It was observed —
Chiorophyll-a concentration averags in ihdd during post mangsoon when specles diversity increased simultanecushy (ha
summer, winter and maxinum in February. ehytoplankton biomess also increased and the estuary was in 8 eutrophic stat.
Similar result was observed In case of Simitarly, durisg premonscons when species diversity declined, pfytoplanktan
phylopkankton cell ecunt whereas in contrast bomass also declined.
flucrescence count was maximum in summear

- than winber B - = — - T

Site 5 [10] raial- weakky alkaine wih a mesohaling b hiifr= =1 &l. coledied phviopianklon fram Sunderbars and divided them as

hypersaing ransition from morsoon bo post
mondoon penods,

represantations from cenlral and western regions. It was reporied gl cell
wolumne In the western sector & highar than the central counterparnt. Some of
ine Species recorded showed positive ar negative cormelation with salinity
seggesting that some of the phytoplankion taxa can be Indicativa of =T lIE: | B
salinity. This further lestifies that call bievolume is not & conatant feature, bul &
might wary on the basis of ablobic factors. Thus, regular observations of the
lemporal and spatial shifts of the cellutar biovolume of individual phytoplaniton
laxa can aciually act as a suitable descriptar of the impact of akislic siress on
phyioplanklon populations [11]
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Seasenal vivdation b phytoplankion growi
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B e
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Fig. 1. Growth of phytoplankton showing seasonal varlation

Dominant plivtoplankton class

A1 e

ff]m.m

s D imeni i e Colenafncaghy caai T Lot o b = Iy neaphy com n

Fig. 3. Comparative analysis of difforent class belonging te phvioplanktons
3.2 Environmental Impact of Phytoplanktons

Phytoplankions play some of the mos! important roles in axygen supply, climata control, and food
production. They contribute to hall of the photosynihesis on the planet, making hemsahes one of e
world's most Importanl producers of oxygen [16], They wse up corbon dioxide, which helps In
regulating atmogpheris CO; levels and produces oxygen for other organisms o ive. Phyloptankions
are generally consumed by rooplankions and other smal marine organisms ke kil folowing
eonsumption by larger manine organisms like fish, This chain continues up lo Bpax predalors such as
polar bears, sharks, and humans, Adong with providing food and oxygen for naarly all ife forms on
Earth, phytoptankion helps 1o ragulate inorganic carbon in the almosphers, COy laken by
phytopiankions from the water is replaced by CO. from the atmosphars. Phytopiankion as a biclogical
carbon pump removes approximately 10 irillion kilograms of carbon from the atmosphere every year
Iransferring it 10 ocean depths, Without this, atmaospheric GO, would have risen o approxim atedy 400
ppm. This consumplion helps to keep GO levels in check thus reducing is risk as a greenhouse gas.
Even small changes in phyloplankion populations could have an efect on the abrmmsphere and world
climate. An imbalance in the leveds of phytoplankion can cause major prabéams. If oo many nutrients
become avallable, & can trigger an algal Bloom, If & phytogfanklen concantration femains sleady even
afler the initlal blocm, il may become a red tide, Red tides and the loxins they releass can have a
airect of Indirect affect an human hegth and other organisrns, This can sufforste fish during a Boom
by chogging or iritating their gills thus preventing them fram intaking cxygen [17]. Nearly all marine
prédators feed on phyioplanktons as thedr primary food source, so f Bver the phytoplanktons
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disappeared then the small predators wouldn't be far behind. Wilh all the small predalors gone, there
would ba nething ladt dor the large creatunes of the ocean o eat. s¢ andmals like dolphing, sharks, and

phedosynthesis, and in tum sbsoch 05 from the atmospheare, laking it wilh them 1o the botiom al the
ocean when they die. Thus, in the shsence of Phyloplanklons the levels of carbon in the atmospheng
would increase, which would not anly accolerate cimate thange but will alio make i diffielt far
humans to breathe (18], Hence, i erder o faintain a balanced ecosystem, phytopiankion fevals n
M anvironment should be Kept on & count.

4. CONCLUSION

The woody hadophyles-damingted acosyslem siluated at the confluence of land and Sea |5 The
mangroves which occupy a harsh environment, being daily subjected to fidal changes in lemperaturs,
water, salinity and vanding degrees of anoxia [6]. Phytoplankion poputations and their pholosymihetic

nutrienl leveds affect phytoplankton growth and populations. This review clearly highlights the
! abundance of centric diatoms iwinter} and pennate diatoms {summer} in the Sundarbans nali:h B
L In terma of abundance, Coscinodiscophyceaa axhibited prominence and n terms of diversity,
Bacillariophycese was predeminant [19]. Low nutrient eondiions cause the: abundance of small sized

| phyloplanktons, The hiomass of phytoplankhons including algae are found o be maximum during

tools can help in batter undarstanding aof phyloglanktan assemblagos in mangrove emdronments
which will help researchars’ in conserving this world herdage site,
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Environmental Degradation: Causes,
its impact on Living Organisms and

Mitigation

D, Dvipa Samanta & Samadrita Deb

Ahspract:

Tha rapid deterioration of pohunnd envivomitent & etiely coused by o
st dfve nthropegenic soliodics. Materal diaasicrs are ofzo degroded
eviidremmisnd Il mal b0 sefious e, Noture hesls HEeIE Bl human achisdbes
such as deforestation, wrbanization, industrialtzation, polludion,
operpopiation grodiatly making the earth asuritable for Yivieg or. Glob!
warsmmg, dimate dutnge; edrersty loss, soercity of drimting wer, poverhy,
deck af funds, faetlify prroflems — Prese prodlems are iecreesing day by dioy, So,
it & Mae high Mie to focus on He protechion of our ergurpamend from the
destrcion and lsvvig 4 Hoable place for fielure genemlions,

Keywords: Envivonment, Globel worning, Human ectivilies,
.___..“.r_.mp.."._._.F_:. Matwrn disusters, Fnlation

Imirodbwciinm:

Enviconmental degradation is the rapid detersoration of e of
the natural environment, Several nalural phenomena such as storms
(typhoon, cyclone, tornado, hurricane), deoughts, valcanic achivity,
Linidslides, Fosest (ke cawse snvironmental digradation. ..____”_"_.._..u..:m.?
directof indirect human activities ane the ﬂ_.n.___..__.. caiiss of environmental
degradation and its effect is dangerous for all living belngs.
Creforestation, modern urbanization, industelalization, over
popubation, us of wrsustainable resources, Including obc and abiatic
elements, arbitrary use of fossil fuels and plastics, use of chemicals
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such os pesticides, insecticides are responsible for degradation of the
environment. Bipdiversity, ecosystems, elimate, natural resources,
habitat and economical balance amony peoplo can be completely
destroved due to the long-term effects of envirenmental degradation,
In order to reduce envirenmental degradation, it i= needad for
ervvironmenital awarensss among the people. Moréover, it i required
to establish national and international laws znd set to protect the
environmeanl from degradation. Sustainable development is
mandatory for conservation angd habitat regeneration.

Causes of ervironmental degradation: Environmen al degrodation
I & enriceph wikose biarg- serm effects inchode defrrestation. depletton
ot modiversity, desertification, giobal warming, extincison of animals,
pellution, change of climate, global warming, and more. The
environment is degraded more by activilies of human than matural
phenomena (Shrinkhal, 2019). Natural disasters cause environmenial
degradation, These are of Brree bypes- land based, air based and water
bosed. Land based disssters such as sarthquake, landzlides, volcanic
eruption, forest fire cavse disturbances on surface of earth (Kamboj st
al, JAT), Violcanic eruplion {8 one of the masons of climate changs.
Forest fire destrovs organdc matters of the forest and s well as its
eco-gvatem, Air based disasters include storms, tornado, hurricans,
thunderstorms and cyclones. In 2020, super cvclone Amphan uprooted
severd] thousand trees and killed at least 72 people in India during
covid-19 pandomic situation. Mangrove forest Sundarbans acted as a
wall of defense against Amphan cyclone and protected coastal
ecosystem of West Bengal, In the United States, every vear, tomadioss
took the lives of about 100 people (Edward ot al, 2013} Water based
disasbers are [loods, Bunami, and drought. These natural basards lesd
10 degraded environment which in turn can cause damage in society
socially and economically. Water scarcity or overflow affects badly in
the agriculltural system and makes people’s life upside down, So, nature
il is one of the reasons for environmental degradation. Although
human activities which received less attention, is the main aspect of
affecting earth’s environment which in tum degrade the environment
(Katka ot al,, 2009), Hurman mediated degradations are carbon dicxide
[C0) emissbons, nitrogen oxide (WO emissions, deforestation for
urbanization and industrialization, waber pollution, and degradation
of land (Li & Reuveny, 206} Human made imequality is another cause
of anvirenmental degradation {James K. Boyoe, 1994}, Overpopuletion,
environmental pollution, industrialization, economical imbalance all
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thisse made by anthropogenic activities which are nat good enough
for the futine.

Conseguences of environmental degradation: Effects ol
environmental degradation are a global and sericus issoe Carbon
dioxide and other greenhouse gas emlssions from human activities
are the primary reason of global warming and as well as climate
change {Ritchie & Hoser, 2020). Dieforestation is ancther reason for
global warming (Wenkataramanan & Smiitha, A1), Barning of fossil
fuels such as petrolaum, il natural gas inoreases the amaunt of carbon
dinxide Tevel, which isthe main contributor of (he greenfionse ehtect
and global warming (Venkataramanan & Smitha, 2011). Giobal
warming {5 the main reason for climate change which in turn
accelerates disasters such asstomms, heabwaves, fioads, and droughts
(Venkataramanan de Smitha, 20L1). In the lest 100 years, the average
temperahure on the surface of earth has increased by about 10. Celsius
(Venkatoramanan & Smitha, 2001). Another worst consequence of
environmental degradaton bs glacier malting and rise of sea level.
wildlife in arctic regions such as polar bear, walrus is [esang thedr
home. Actd rain makes acidic soil, which affects sall fertility and sl
ciructure and as a result production rate of crops decreases and Food
secutity faces a big question. Acid rain influences the haar disease
ard lung problems euich as asthma, bronchits of huntan beings
(Bhargava & Bhargava, 2013}, Acidification effects on bird population
through making an eTror in ralcium rich eggshells (Gra weland, 1998).
Freeh water acidifscation due to acid rain effects an fish repracluction,
destroy aquatic ecosystem. It has toxic effects on fish, vegetation
and other animals of the habitl {Bums et al., 2006, Biodiversity is
the wealth and health of nature that supports to build a healthy
environment (Roe, 2019). But losa of bindiversity effects on hoalth
and hunger of all living beings because if includes dectine of diversity
of fish species, loss of erap genetic diversity, unable to maintain
diversity in cropping systems, crop yielding, and pnimal breading
system [Roe, 2019). Human health directly depends on food quality
and quantity. A large number of human populations depends on berhal
medicines for health purpose bul due to bindiversity loss wvailability
oF source of herbal medicines is zapidly declining. As a resall, hoalth
problems ameng the poor people is imcreased for not beéing able &
afford expensive drugs (Roe, 2019). Another big problem of
environmental degradation is pollution. Due to air pollution,
suspended particies in the ait crossed their safety level in Delhd, India
{Chapra, 2018). A number of children under age 3 in Dethi and
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bfumbai show the sign of expasure of harmful bead on thelr bodies
{Chopra, 2016). Tuberculodis, a serious respicatory probiem and
blindness caused by using biomass fued for cooking, ans the effects of
air palluton (Mishra et al., 1999). Heavy mietals From polluted water
and soil are consumed by fiving beinga through eating and drinking
foods and water respectively. Heavy metals such as Cu, b, Zn, Se
and Hz in the blood cause neurodegenerative diseases [iacoppo &
al., 2014). Arsenic induced vascular, skin and kidney diseases are the
magir wortdwide health problems. Seven districts of West Bengal,
Inddin are badiy affected by arsenk: Woxloity and miore than twn lakh
people are suffering from arsenic related diseases inandal ot al,
199£). Tha shortage of safe drinking water in coaslal areas is indreasing
day by day due to the effect of salinity, drought and mixing of heavy
metals in the water, Overpopulation is the reasons of unempleyment,
povirty, starvation, illiteracy, socio-cconomical imbalance, diseases
and pollutions.

Mitigotion of Environmental Degradatinn:

The biggest way to mitigate the environmental degradation is the
plantation. Trees absorb dust and radicoctive elements and clean tha
gir. Plant modifies the soil stracture throwgh their roob syslem (Angers
& aron, 1998), Leguminous plants increase soil ferbility through
thizobium bactéria in their roots, Using bio lertilizers instead of using
pesticides, artificial fertilizer is the way of the agricultural sustainability.
Promuting organic farming, saving water and energy, conservation of
wildlife and Biodiversity, habitat regencration; wastke management,
energy and resource management, approaching reuse, reduce, recycle
method, birth control campaign, people awareness, human
development, following environmental laws and acts are the primary
steps of sustainable development which s the pillar of mitigating
environmental degradabion. Wie must need to focus on and take action
against thase human activities which lead to degraded environment,

Conclusion:

Environmental degradation is the serious issues for all living
baings. This type of depletion of natural environment cannot be
allowed to continue. People awareness is not enodgh to prevent the
degradation. For mitlgating environmental degradation, il is
neceasary bo establish strict laows and acts. In 2002, Indian partiament
proposed Biolégical Diversity Act; which included wildlife
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conservation, sustainable development, and preservalion of
biodiversity, In 1992, the Convention on Biological Thversity also
known a5 *Bio Earth Summit” was beld to Fooes on envirsamental
Peoblems and development of socio econamy ot global lovel, Another
acl enacted by the Indian *._.ul.H mend 28 The Wildlife (Prolecton) Act
A971 o protect wildlife from poaching and bo conserise thr. Indinn
“Air (Prevention and Control of Pellutlon} Act 19817 is the act to
control and prevention of air pollution. In 1974, "The Water
[Prevention and Control of Pollution) Act’ was enacted also for water
mainkermatice and feshoration TS Pollubtion Contrsl Board ot
India publish statistical and technkeal data of all types of pollution
and ‘prganize several maining programs to engase peopls for coatrol,
pravention, and reduction of Pollution. In 2079, [ndian Government
in Rajva Sabha propesed. The Population Contrel Bill to stop
n_._....”..._.“.._...__._._“_...._..:...u_._ which iz the main mason for poverty, starvation,
unemaloyemaent, and pollution, Mow if we can stop envirosmental
degradation, the future 5 going to be face a terrible situation. This is
why it is s0 important to discuss and aware about the envirenmentil
degradation
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