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Editorial

Readers of this journal are aware that we usually get this journal
published at the beginning of the year. But this year this journal has
come out a bit late. This is because our Editorial Board has decided to
make our journal a Peer-reviewed one and therefore we approached
the Academicians of different renowned Institutions to complete this
Peer-reviewing process. It is very kind of them that they have sent
their review reports of the articles to the editor so that we have been
able to get the articles published in their revised form. We hope that
our journal will attain a much higher standard than that achieved in
the earlier years. However we would look forward to your critical
comments and suggestions so that we may make further progress in
the days to come.

Readers may note that 2013-2014 was the centenary of the award of
Nobel prize to Rabindranath Tagore for his 'Gitanjali'. To
commemorate this event, we have devoted some space here fortwo
articles on Tagore's 'Gitanjali",
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“Tagore's Gitanjali: A View Across Centenary.”

Dr. Aditi Bhattacharya
Department of Philosophy

|

The original Bengall version of Gitanjall, written by Tagore, with 157 songs
2nd poems was first published in September 1910. Two years later in 1912
Tagore went to London and there he presented W. Rotenstein the
manuscript of the English translation of Gitanjali done by him. Rotenstein
was bemused by reading the manuscript and he sent three replica of the
typed manuscript to W.B, Yeats, Andrew Sisily and Stop Ford Bruke. To
celebrate this great work of Tagore a meeting was organized in Trocadero
Restaurant of England. The meeting was presided by W.B. Yeats who in his
presidential address said: “I know of no man in my time who has done
snything in the English language In equal these lyrics...” In the war-stricken
£urope Tagore's Gitanjali arrived with a new light—-the whole Europe
discovered in it a new inspiration and meaning to live. The English edition
of Gitanjall was published In London in November 1912 and as a
recognition of the beauty and treasure of Gitanjali Tagore was awarded
Nobel prize on literature on November 2013 and that catapulted India in
the literary map of the world.

W.B. Yeats, in his preface of the English version of Gitanjall, wrote *...(the
poems) have stirred my blood as nothing has for years...we moved
because we have met our own image, as though we had, walked in
Bosetti's Willow wood or heard, perhaps for the first time in literature, our
own voice as in world” in such a way that it has been translated and is still
peing translated by the famous poets of all the major languages of the
world. Let us pick up some of the treasures from this treasure-house and
ry to find out whether the poems, which once enchanted the great minds
of the world and acted as a balm to the war-stricken shattered hearts of
the Europeans, are still relevant for the modern man.

Gitanjall means 'song-offerings’. The simplicity and musical quality of this
Sook captivates our mind, The lyrical beauty of the poems is Incomparable
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- they are expressions of the awakening of a soul to the beauty of life. |  astr
the words of Yeats “Rabindranath Tagore, like Chaucher's forerunnenr  doub
writes music for his words, and one understands at every moment that iy “The
is so abundant, so spontaneous, so daring in his passion, so full ¢ what
surprise......". ——*1 know not how thou singest; My master! /l eve  whet
listen in silent amazement./ The light of thy music illumines the world. natui
TheIlfebruthofthymuskmnsﬂumskytuskv./Theholystmamofth laugh
music breaks through all stony obstacles and rushes on."(No. 3) Similarl seag
when he utters these lines: “Have you not heard his silent steps /H light.
comes, comes, ever comes. /Every moment and every age, every da gems
and every night he comes, comes, ever comes.....In sorrow after sorroy in pre
it s his steps that press upon my heart, and it is the golden touch of hi “The
feet that make my joy to shine.”(No. 45) —we are carried away by th e
spontaneity, simplicity and the passionate touch of his lyrics and can fee St
why the lyrics of Gitanjali touched the hearts of the great poets of the diffic
world. and |
Butitis not for the musical quality of its lyrics, itis mainly for its message o that
infinity Gitanjali captivates the European hearts. The Infiniteor Eternal, &  they
described by the poet, is not any transcendental reality having nc  that
connection with the finite mundane world—rather the Infinite finds its swel
expression and meaning in this finite world of ours. Tagore, with the helg (No.
of the musical lyric and magical power of his poems, tries to assure us that aterr
Wwe are nat alone—everything in this world is intertwined with the  of th
Indwelling spirit of eternity. Everything in this world—the beauty ol await
nature, the variety of life, the fleeting joys and sorrows of man, all want te acros
capture this eternity and try to express it. what
|
In his poems of Gitanjali Tagore has painted Nature in its full abundance :l‘o;
Almost all seasons of Bengal are present here in their complete lustre anc one't
beauty. But by no means has Tagore described the beauty of nature simply sway
for nature's sake—nhis description becomes meaningful as he, in his the jc
poems, has related Nature with all the significant moments of his life. In 2 that
stormy night the poet is eagerly walting for his soul's mate. He describes with
the journey of his mate across all sorts of odds- “By what dim shore of the thou
ink-black river, / by what far edge of the frowning forest, / through what love !
mazy depth of gloom art thou/ threading thy course to come to me, my (No.€
friend?” (No. 23) .Sometimes when the poet falls to grasp the meaning of
2
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# strange feeling stirring in his heart and his mind is overshadowed with
doubts, he sees the reflection of the state of his mind in outside warld:
“The sky is overcast with clouds and the rain is ceaseless. / | know not
whiat this is that stirs In me — | know not its meaning." (No. 27) Again
when poet's heart is flooded with light he sees light in every little part of
fature: “..the light strikes,... / the sky opens, the wind runs wild, /
faughter passes over the earth. / The butterflies spread their sails on the
sea of light. / Lilies and Jasmines surge up on the crest of the waves of
light. / The light is shattered into gold on every cloud, / ...and it scatters
g2ms in profusion.” (No. 57) Reading these lines we also gather the gems
in profusion and feel how rich we arel

*The poems of Gitanjall often treat of earthly and divine love in a
marvelous ambiguity as one”, writes poet Joe Winter in his introduction to
@ new translation of Gitanjall, In Tagore's songs and poems it Is really very
difficult to find out a line of demarcation between divine and human love
and Gitanjali is no exception of this. “Early In the day it was whispered
that we should sall in a boat, / only thou and |, / and never any should in
the world would know / of this pilgrimage to no country and no end./ In
that shore less ocean, at thy silently listening smile / my song would
swell in melodies, free as waves, / free from all bondage of the worid.”
{No. 42) To the poet his journey with his beloved is a pilgrimage towards
eternity that would take themin a boundless space outside the bondage
of the world. Again we find that in @ stormy night the poet Is eagerly
awaiting for his soul's mate and he describes the journey of his mate
across all sorts of odds: “By what dim shore of the Ink-black river, / by
whatfaredleofthafmwningfomt,/through what mazy depth of
gloom art thou / threading thy course to come to me, my
friend?"(No.23).It is only by crossing all sorts of obstacles one can find
one's soul's mate—the journey Is tough and painful. But the lover is not
swayed away from his/ her path because he/she knows that at the end of
the journey the smiling face of the beloved is awaiting. In Gitanjall we find
that the lover's intimate craving for his beloved is always intermingled
with a deeper love having a divine touch in jt—* Thou art the sky and
thou art the nest as well,/ O thou beautiful, there in the nest/ It is thy
love that encloses the soul/ with colours and sounds and odours.”
(No.67) And along with the poet we also crave for the beauty of this
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deeper love and we can feel why the magic of Gitanjali touched and that sits st
bemused the Western minds and helped them to overcome their crisis of throws ey,
faith shattered by the horrors of the war, 58), The L
Tagore once said "With my songs | have touched the feet of God,' But this = *maginatic
God of him was not the traditional God of religion."Can you squeeze me ~ When on
behind any one religious boundary?” wrote the poet to 2 friend and  Oh,grantn
follower, Kalidas Nag. Tagore discovered his God In his exploration of the =~ ©neinthe|
pathways of woods, in his delight in the lonely places of hills, in the endless in his very
babbles of the ocean, in the innocent love of the child, in the heart of the endless, st
ordinary men and In the Joy of the union with his beloved, In different again, / ar
fleeting moments of his life he feels the touch of eternity. In one of his , creature. €
Poems (NO.43) Tagore says: “Entering my heart unbidden as one of the spirit denii
common crowd, unknown to me, my king, thou didst press the signetof  shownusa
eternity upon many a fleetingmoment” And this religion of him teaches = love crosse
him that trye emancipation lies not in renunciation but in the acceptance t reminds ug
of the world with all its joy and sOrrow. He says—*“Deliverance is not for Gitanjali tt
me in renunciation. / | fee] the embrace of freedom in a thousand bonds  2eing. The
ofddl(ht...../Nolwlllnmrshutthcdoofsofmyumes./‘rbedoﬂmu and me all
of sight and hearing and touch will bear thy light* (No.73), He feels his  seeking of
God with every drop of his blood, in every joy of his senses and inevery = where hey
aspect of his life's experience because all these are his God's gifts to him. | with his de:
Hisreligionisa life-affirming religion. “He is the first among our saints who = ese eyes
not refused to live, but has spoken out Life itself and that is why we = <adence of
give him our love truly says a distinguished Bengali doctor to Yeats when O Braian W
they were discussing the poems of Gitanjali, "“:’n:f.
Tagore, bornina Brahmo family, was exposed to the thoughts of Upanisad s=alization ¢
from his early childhood. Especially, the saintly influence of his father ™anmeets
made him feel the vibrations of the Upanisadic spirit of '‘Brahma’ both in
the external world and in the internal fabric of man's inner being—*The
same stream of life that runs through my veins night and day/ runs after explor
tlmughmworldanddanm in rhythmic measures. (No69)Itis agreat Brtain icleat
saying of Upanisad that from ‘Ananda’ everything Is born and after death Svery pertin
everything returns to Ananda', In his Gitanjali he wants to capture the [odern man
secret of this quivering joy or ananda that nourishes and intoxicates the o in our hi
soul—"“Let all the strains of joy mingle in my last song- / of the joy that Bove and be

makes the earth flow over in the riotous excess of the grass,/ .....the joy
4
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Iched and | tharsits still with its tears on the open red lotus of pain,/ and the joythat
frcrisisof | throws everything it has upon the dust,/ and knows not a word”-- (No,

L'Butthis | magination of Tagore—that is why in the poem no.63 of Gitanjali he says:
seezeme | When one knows thee, then alien there is none,/then no door is shut./
iend and | Oh,grant me my prayer that | may never lose the bliss of the touch of the
anofthe = Oneinthe play of the many.”

rendless & g pis very first poem of Gitanjali Tagore says:"Thou hast made me
rtofthe & sndless, such is thy pleasure / this frail vessel thou emptiest again and
lifferent #gain, / and fillest it ever with fresh life”. Man is unlimited, boundless
eof his & creature. Our body poses a ‘limit' to us but our soul as a part of the infinite
2 of the spirit denies this limit. In his famous book Religion of man Tagore has
gnetof = shown usagainand again how man in his thought, in his imagination, in his
2aches love crosses the limit posed upon him by his body. The Poet repeatedly
*Ptance & reminds us to be aware of this infinity of our being and all the poems of
‘notfor  Gitanjall throb with the feeling of this infinity, this endlessness of man's
ibonds  Being. The infinite is Intertwined with the finite—“With the tune of thee
lelights ~ and me all the air is vibrant, / and all ages pass with the hiding and
2els his ~ seeking of thee and me."(no 71). The same tone is found in poem no. 72
1eve :
to hi,,?_l with his deep hidden touches./ He itis who puts his enchantment/ Upon
tswho  these eyes and joyfully plays/ on the chords of my heart in varied
thy we l cadence of pleasure and pain”. These lines remind us 3 recent writing of
iwhen | Or. Braian Weiss, an American Psychiatrist of our time, who in his book The
Kingdom of God is within You has written: “There are distinct benefits to
having one's own transcendent experiences, to begin opening up to the
Inisad & sealization of the divine, to the understanding that life is so much more
ather  © shanmeetsthe eye. Our path isan inward one.”
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great After exploring different poems of Gitanjali | hope we have gathered

Jeath certain ideas regarding the treasures scattered throughout its pages. Now

B fle #very pertinent question comes to our mind: Is Gitanjali stil| relevant fora
modermn man? Is there any positive and definite message in its pages for us

Sthe Who in our hustle and bustle of modern life have forgotten the expanse of

::;':; 9 love and beauty? We are becoming selfish, self-centered, too much
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suddenly an all-enveloping darkness encompasses us. In the moder,‘ of th

£ onwe

mate
Do we hope to overcome this sort of degradation and emptiness § world
readlngthepoemsofslhnjall? degra

Itis true that we sometimes become convinced when we heartheassure  of ou
voice of the poet: “The morning will surely come, the darkness wi  possil
vanish, and thy voice pours down in golden streams breaking throu‘ prese
the sky.” But again the sceptic in us raises its voice: Who is this 'thy' s  concl
addressed by the poet? Is he God or some supernatural being? Amoder  Ashrz
man may shrink to accept the existence of such being that will bring ligh

breaking through the darkness. But if he can keep aside his scepticism

some moments and probe into the pages of Gitanjali he will find that Refer
'God' mentioned here should not necessarily be interpreted as 1
supernatural transcendent being, rather 'He' may be viewed as Prose
indwelling divinity within man. Tagore, as we have seen, in his poems h Mant
repeatedly spoken of the divinity within our being—the infinite possiblii asso¢
in us which lies ahead of us, as the great poet and philosopher

Aurabindo in his Life Divine has said “Man is atransitional being”—~man 2. :
stillinthe making. Maire

Here we may refer to the writings of another great philosopher of mod
period who declares him an atheist—this philosopher is Jean Paul Sa
the Existentialist philosopher of 20" century. He in his famous b
Existentialism and Humanism has written: “....an existentiallst will
take man as an end, since man Is still to be determined....Man Is all
outside of himself....it is by pursuing transcendent aims that he him
able to exist. Since man is self-surpassing, he is himself the heart a
centre of his transcendence."(page no; 55) Sartre reminds us man is
transcendent in the sense God is but in the sense of self-surpassing.

human existence and other beings of the world. Sartre has pointed
that man alone has the “apacity to develop as against the other bei




characterized by 'nothingness' and that is why he always craves for that
which is 'yet-to-be achieved'. Tagore in his poems of Gitanjall has spoken
of this seeking—this inward search of our being which helps us to go
onwards. If we take an outward path and get stuck to our cravings for the
material world we will lose the essence of our being because the material
world is a limited world which may pose a limit to our development and
degrade us. On the other hand, if we can concentrate on the Inwardness
of our being and takes an inward Journey to explore the inmost
possibllities In us we may feel convinced that we shall overcome our
present crisis and go ahead with a new hope towards a greater light. |
conclude with the sayings of Mother of Pondicherry Sri Aurobindo
Ashram: “Light is eternal/ Life is eternal/ Love is eternal/ We are That.”

References:

1. Rabindranath Tagore. Gitanjali'—Song Offerings. ( A Collection of
Prose Translations Made By The Author From the Original Bengall
Manuscript), Published by UBS Publishers' Distributers Pvt. Limited in
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LERALLAS

Mother Nature and Her Children in Mahasweta De
The Book of the Hunter

Soma Mandal
Department of English

(Abstract: Mahasweta Devi's novel The Book of the Hunter fictionalize
lives of Shabars, the tribal communities who are originally forest-dwe
Hunters are by profession the killers of animals but while reading the
one is struck by their endearing refationship with nature whom
worship as the 'mother'. This paper intends to explore
interrelationship with a particular focus on Mahaswetza Devi's deline:
of customs, myth and nomadic identity of the Shabars in her book, )

The conceptualisation of nature as mother is an age-old pheno
practiced since time immemorial. In her seminal work The Death of Ne
Carolyn Merchant posits the ancient Identity of nature as 3 nurt:
mother -an image which was central to the organic cosmology - 'Ce
the organic theory was the identification of nature, especially the &
with a nurturing mother: a kindly beneficent female who provided fo
needs of mankind in an ordered, planned universe' (Merchant
According to her this nurturing image of the earth has served as a ‘cut
constraint' restricting the actions of human beings. Vandana Shiva ie
book Staying Alive shows how in India nature is symbolised as
embodiment of feminine principle. ‘All the forms of nature and &
nature are the forms, the children, of the Mother of Nature who Is
itself born of the creative play of her thought'(Shiva,39). While Merc
studies the image of nature from Westarn perspective, Shiva's
centres on the Indian culture and practices.

Worshipping nature as 'mother’ attains a new symbolic implication in
Book of the Hunter- a novel in which Mahasweta Devi (b.1926) expls
the lives of Shabars who describe themselves as the children of the fo
She Is an eminent writer in Bengall literature whose creative o




v

=emyaward in 1979, Padmashreein 1886and Jnanpith award in 1996
work— Chotti Munda Ebang Tar Tir-has been translated as The Chotti
%0 and His Arrow by Gayatri Chakraborty Spivak. In an interview with
recorded as 'Telling History', Mahasweta revealed how she feltan
to document the tribal life since she sensed that this life s gradually
hing because of 'the cultural Invasion' and her fictions intend to
moed the unwritten. She pointsout that 'If we have to know about tribals,

Have to go back in tradition, in oral tradition, re-read something that Is
% written, or written In human beings, generation after
=ration'(Devl, 'Telling History' xiv-v) . Her fiction ‘Byadhkhanda' was
published in Bengali in 1994 and has been translated into English by
Wira and Sagari Sengupta as The Book of the Hunter, In the translators'
Wisconsin Madison points out that in Byadhkhande Mahasweta
ed to 'contribute to the reconstruction of Shabar tribal history and
, and to inform and instruct mainstream Indian soclety'. In the
pr=face Mahasweta candidly expresses her indebtedness to
xundaram's epic poem Abhayamangal in which the life of the hunting
==s Is described. In her own words: ‘What | have written here s utterly a
of fiction, a novel. Mukundaram's POEm was my source, but while
Wing about the life of Shabars, | have combined what | know from his
my own modest familiarity with the subjectand my life's quest’

% In the sixteenth century Bengal the novel documents the practices of
Lodha Shabars whose lives are inextricably linked with forest JTheyare
hunting tribes and therefore kill animals for survival. But the forest is
o2 than a mere source of sustenance to them. They worship her as
achandi', the mother goddess who protects them and provides
ing for their living. The story interweaves the story of Mukundaram
presenting the Brahmin and Kalya who represents the Shabars
unity. In his urge to create a great piece of literature, the Brahmin
Mukundaram leaves Daminya and has settled in the village of Ararha
sere he meets the Akhetiyas—the hunters-who live in the outskirt ofthe
. Kalya explains with pride that they are Shabars who are the '
dren of the jungle' and who “live Inthe lap of the jungle,” (Devi, 52). He
5 Mukunda , “Haven't you seen Chandir Bon from afar?” Mukunda can
answer as "Yes, | have, from a distance... *. Kalya informs him of the
en law of the forest who is worshipped as Mother Abhaya.
=ording to this law no one but the Shabars  are allowed to enter the

“s
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- Jprotecting them has given the Shabars an identity of their own. Living

forest. 'Our mother has coverad herself with the jungle. ... No one but
Shabar is allowed to go there — that's Mother's law. Elephants as big a
mountains and huge pythons keep watch over it.! (52). Mukunda ask
whether they are not afrald of the forest and Kalya roars with laughte
'Don't you know? Mother assures us against fear! Abhaya , the fearles
one, gives you a boon of fearlessness| And to everyone and everything
The forest, the animals, the birds, and the Shabars — she gives them 2
courage and keeps them under her wing. This is 3 mysterious thing
Thakur!' {53).

The conceptualisation of the forest as the mother Goddess securing a

&=

the bosom of the forest they do not consider themselves as poor a
therefore, remain satisfied with whatever they get from the jungle.
women sell meat, feathers, skins, wood, honey, incense, fruits, kul, rog
and bark but they buy nothing except for rice, cloth, salt, pepper and ¢
Mukunda comes to know from Kalachand that they mind their ©
business and are perfectly happy. They do not care for plough
‘whatever comes out of the jungle they'll eat it scalded or roasted.
won't work on any schedule, they won't farm, and they will retort,
plough when there's a forest?'(76) By selling acacia berries, ritha frui
amla and ripe hartuki that they gather in the forest, they buy rice and ¢
with the money. The festivals of the Shabars are also linked with ¢
nature: ‘They marry the sal tree to the mohul tree in the month of Phalg
and dancing then they go singing and dancing around the trees all t»
nightlong. ... Just like the birds of the forest' (76).

Depended as they are on the forest for their sustenance the Shabs
protect her by every means. Tothem forestis their goddess maother so
sanctity must be maintained. When the traders came looking for o=
hundred skins of male deer, each skin of which goes for a rupee coin,
buys a maund and a half of rice, Kalya drove them away. It was the mat
season for the deer and who kills & deer during this period would
Abhaya's curse upon them (95). When Megha Shabar kills pregnant de
knowingly or unknowingly hiswork is deemed as a sin and he loses his
to become chief through his offence. Danko ,the chief,says to him, You
in Abhaya's jungle , and she is the creator , nurturer and protector of
living beings on and water. To disobey her law is the greatest of all sins (38
Protecting the sanctity of Mother Nature thus becomes a part of the
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g=. The elephant that Kalya chose to kill to get the tusks is an old

Tejota's father justifies the hunting as heroic one because the

is looking for a place to die, his time Is drawing near, no fault in
now (135),

mother of Kalya and other two sons is the head of the Shabars ,
knows the secret knowledge of the origin of the Shabar
. The novel traces the mythical origin of the Shabars according
b the Goddess had blessed them with pots of riches and made
25 the rulers. The story of Kalketu and Phullora records the
th the Brahmins who defied their right to worship the Goddess
di who have her holy place in the forest. The Brahmin tried to
goddess was cursed and met his doom. The goddess can only be
d with blue gandharaj ; but when Kalketu brings it the priest
80 offer it to the goddess and thus causes the wrath of the goddess.

ihe devi herself chooses to wear the garland and takes the test of
She takes the form of a golden monitor lizard and gets bound by
tes, Later on she reveals herself and gives Kalketu the boon that he
g the king Megbahan, Mahasweta Devi's fictionalization of the lives
and their worshipping Earth Goddess reminds us of other
25 - In Inca mythologies nature is worshipped as the Mother
=s. Pachamma, who presides over planting and harvesting. The
& author Chinua Achebe in his novel Things Fall Apart (1958) has
2ad the lives of the Igbo communities who worship the earth
ez Ani by holding the Feast of the New Ham. She is the source of all
By and played a greater part in the life of the people than any other

chebe, 26).

are basically nomads - they cannot live without the forest and
to shift their settlement when the city engulfs the forest. Since
e 2 total dependence on the forest mother, they do not have any
sttachment to any place: 'We just live wherever Ma putsusatany
' 173) They are not afraid of the advancement of the town Ararha : If
of Ararha advances further they will take down their houses and
and leave. Yet they are very much aware of the fact that there Is no
8. They know that the more others encroached the more their

e would be threatened: A Shabar home should be a bird's nest. It
s(99) (@own, you build It again (125). Indeed they live like birds: satisfied
f thel things in life, depended on nature for their sustenance, with
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little attachment to place where they belong . Mahasweta Devl's
introduces us to this world where pristine nature and her children suss
relationship which is beyond the limits of the civilized world. As
Chakravorty Spivak has observed : 'Mahasweta's fiction resonates
the possibility of constructing a new type of respansibility for the cu
worker in a world that is already under way'(Devi, Imaginary Map:
The Book of the Hunter offers a new perception in our treatment of n:
and defining our relationship with her,
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Tennessee Williams's The Glass Menagerie:
A Memory Play With Symbolic Overtones

Supriya Dhar
Department of English,

zssee Williams's most explicit dramatic portrayal of his family occurs
The Glass Menagerie. The play Is set in ST, Louis, where the Willlams
lived after 1981. Tom Wingfield begins the Glass Menagerie by
bering the 1930s as a “quaint period” His approach prepares the
sence for his poignant memory. Tom Wingfield serves the histarical
mtext of the drama so much so that he looks back on his family's

nce and realized that they belong to a larger drama whose cast
des millions of Americans.

Joks, 2

rty
the narrator of the play, dreams of being a writer and represents

ams. The play opens in the Wingfield family. Amanda lives here with
= crippled daughter Laura and her son Tom. Laura is physically and
peially crippled. Amanda is a fading personality who lives in the past. The
on of the drama begins Amanda persuading Tom to bring a “gentleman
sientift Saller” who they expect and hope will marry Laura and provide for her
, even though Laura has never had any callers, and expects none.
lives in a world of candlelight and fantasy. Laura, the morbidly shy
2 delicate, is as fragile as the ittle glass ornaments and phonograph
prds that are her escape. Tom brings a man whose name is Jim O'
sanor. As Jim and Laura get talking, Laura loses some of her shyness; She
er charming. Jim, the gentleman caller later informs Laura that heis
ady engaged. Amanda is stunned and upset, And this accidental
Bter caused Laura to retreat more deeply in her fantasy- world of
ards and her glass collection. Laura has no plan for the rest of her life.
as accepted her isolation as hopeless. Each day she repeatsa routine
Fearing for her menagerie and playing music.

“he Bog
irticle/
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play ends with Tom, some years In the future, thinking back en his
pled” and lonely sister Laura whom he can never forget.

ofessed "memory play", The Glass Menagerie seems to develop and
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derive its continued if wavering force from its partly repress
representation of the quasi- incestuous and doomed love between Te
Wing field and his crippled, "exquisitely fragile", ultimately schizophres
sister, Laura. For Williams, life itself, through memory as its agent, shatts
itself and scatters the coloured transparencies of the rainbaw,
oughtto be, butis not, a covenant of hope,

The setting of the drama is interesting in its symbolic and technic
experimentation. Moving from the deep south to St. Louis for his sto
Williams retains the memory of the south, as a haunting presence unds
the superimposed Midwestern setting. Since the setting of the
Menagerie Is that of a “memory play", Williams could feel free In
staging. Tom, the narrator, through whose consciousness we see the en
action, tells us at the start, 'The play is memory ............. Being a memg
play, Itis dimly lighted, it is sentimental, itis not realistic. Once Tom's init

address to the audience establishes the entire playas memory, the act
begins, .

The means which Williams has used to give form to his vision of individus
who fail to communicate with one another are symbolic rather than lite:
There is an ironic commentary-on the essentially static surface of #
“memory play", His development of The Glass Menagerie as a "meme
play", organized around Tom's remembrances of things past, g
Williams the freedom to develop the "new plastic theatre” of which
spoke in the author's production notes to the published versions of t
play.

Memory colours everything in the play with subjective and personal hus
This may explain why he chose a fairly unfamiliar line from a French poe
for two of his projections at the beginning of the play. Will
incorporated cinematic techniques in-The Glass Menagerie as a means
allow the audience to gain access to Tom's memory, Tom's remembranc
image before he re-creates the dialogue. In his memory the dialog
achieves poetic texture, evokinga touching lyricism.

Memory touches the heart in The Glass Menagerie, but it never breaks
Such Is the chief virtue of Williams' sense of distance. In classical trage
the hero also lives in a world of memory, and he often has difficulty copi
with the past. In tragedy that is where the problem always seems to beg
the past. The origin of the suffering of humanity, as portrayed by Oedip
livesin the unremembered past,
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'
“memory play", as the author preferred to classify it, effectively uses
music, screens and other devices to reveal how past events can
#fully affect the present. Set in a bleak period of American history, it
ges insight into the ways different members of a family cope with
sof change,

‘&iaim the memory because much of it belongs to all who have lived in
Swentieth century. Amanda reaches out to us because we recognize in
@ sense of tradition that characterizes many reared in distinctive

5. Although her compulsive repetition of stories from her youth may

between Ton
schizophre
igent, shatten
iinbow, whic

and technic:
 for his sto
2sence

of the Glas foreign to many, by impulse to preserve her single-parent family
&l free in it s as familiar as the morning newspaper. Laura and Tom have
see the entl srienced modern life in typical fashion. And who cannot recognize Jim,
1gT a me‘ 0 “nice, ordinary, young man*?

2Tom's Initi;

v, the actig 1845 The Glass Menagerie has been performed constantly and the

mce and readers of the play with fresh memories of the Great
Fssion and World War I, readily grasped the references to social

ofindividual

arthanli '

irface of arid in which the characters live, move and breathe is unmistakably
is 3 "memon the United States of the 1930s. In drama such verisimilitude lends
5 past, gz ir2 of authenticity, and in this regard Williams is paying his respectsto

' of which h hov and the realists. This drama depicting the Wing field family's
wrsions of ti t of crisis is analogous to a larger drama being played out on the
of American history. While the characters are in the popular culture
merica during the 1930s, they also embody traditions and trends that

ersonal hues =
French poer & the analogy work.
ay. Willi sency of Americans to ignore the meaning of world events is made

the popular, success-oriented Jim O'Connor who glances
nally at the sports section while ignoring the newspaper's
s about Franco's revolution and Hitler's storm troopers. When
2es the play, we realize the cumulative effect of the many
%25 to social conditions and worldwide political unrest. It is that
Isasleeping giant, soon to spring forth from its slumber. Rather its
s have failed their eyes, complacently opting for the security of self-
on. The Glass Menagerie is more than Willlams' private glimpse
lives of the Wing fields. It is also a memory of America during a
period of history, the Great Depression. The play Is firmly rooted in

41

sameanst
membrance
:he dialogu

ver breaks |
sical trag
iculty copiny
'ms to beg
| by Oedipu




p—- e —

the fertile soll of the intellectual and political history of the ty extraordinary slq
century. The playwright deliberately Incorporates popular cultuses= its full symbolit
trends, and historical developments appropriate for the circumstipeetic texture, tran
the period. To read the play merely as Tom's subjective meme ofimmenst
family Is to overiook a falrly obvious effort by Williams to createan, .. cture of the
of atruly contemporary time and place.

= and too great
With a characteristic touch of irony Tom Wing field begins thises or 3“’?"- His d
Menageriebymmember{ng the 1930s as a "quaint period". His aw". organized arc
perhaps prepares the audience for his poignant memory, £ the freedon

opening monologue makes it clear, however, twentieth century s as contrast to W

itself was experiencing a surprising turn of events. He looks badhe swestion of the ¢
family's experience and realizes that they belong to a larger dramaimess organizing |
cast includes millions of Americans. Williams incorporates the chie*=gility of Laura
with their memory other realities of the American nation in % too strident
When he translates that larger memory into the perfect disg ire play upon

Hlusion, he createsa masterpiece of the imagination we know as Tl texture and
Menagerie. Tennessee Williams becomes a voyager through so sriant to The G
crucial decades of the twentieth century. Tennessee becomes the flusion ant
the American Society. dand away fre

John Gassner described Tennessee Williams as the "Dra refigious sym
frustration® because Williams had captured with rare skill the traesc=rization of
lives of his characters, caught in a world of their own illusions and the lastscen
to break out. The means which Williams has used togive formtoth play, it h‘at
are symbolic rather than literal. sg=rie, Laura's

g= world. Inth
Williams has often asserted that he is the poet In the theatre. A

again he has stressed the inadequacy of the literal significance of . "-
convey meaning. In The Glass Menagerie this problem is expresses

poignant interview between Tom and his mother. Like his driies Laura desig
forebear Chekhov, Williams is constantly faced with the st to her, she

between his characters' feelings and their ability to verbalize. In pularity may
work this gap often threatens to become an abyss into which the p e in a worle
collapses, His critics have been quick to point out when the pla of a2nomalisry
substituted strident symbolism for effective dramatic situation, 51" may wellf

at breathing
= for itasitis;
z perfect

The particular excellence of The Glass Menagerie Is that Williams
to sustain both a credible dramatic situation of the anticipa
appearance of the gentleman caller at the same time that he de

a2 '
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y of the Sinary skill the secondary level of allusion which gives to the
wular cultu A symbolic significance. The patterns of allusion, the lightness
18 circumsts =xture, transform the pathetic story of the Wing field family into
ive mema =ty of immense proportions.

joCresiea wcture of the play helped Williams to move away from realistic

#nd too great a dependence upon only the literal significance of
# or action. His development of The Glass Menagerie as a "memory
. Organized around Tom's remembrances of things past, gave
ms the freedom to develop a quality and metaphor which one critic
== a5 contrast to William's art. If we move from the play's poet, Tom, to
® question of the play's poetry, certainly the play's most clear and most
Mous organizing Image Is the glass menagerie itself, which embodies
wagility of Laura's world, and like Ibsen's, Wild Duck, the menagerie is
too strident a symbol. But again like Ibsen, Williams does not hang
#ntire play upon his title symbol; Instead he gives to the play as awhole
etic texture and a wealth of ironic allusion. The pattern ofimagery s as
ant to The Glass Menagerie as it is to lbsen's Wild Duck, conflict
Hlusion and reality is shaped in terms of visual Imagery, of motion
= and away from light of various kinds,

2 "Drama ®Sglous symbolism pervades the play and there is symbolic
kill the trun snzation of Jim, The peculiar glass figurine Erows to prominence
sions and ¢ stscene- the interview scene between Laura and Jim. Thus far
orm to this: Ry it had been only an undistinguished part of the glass
e, Laura’s fragile refuge against the unbearable tension of the
eatre. Ag: iworid. In the course of the interview the small animal comes to be

Bnce of i with both Laura and Jim. This double association points to its

expressed 2 symbolic meaning.

@ his drz L designates the unicorn to Jim's attention as the figurine
e yawn %0 her, she also points to the horn on its forehead and admits that
lize. In ty may make him feel lonesome and certainly makes him unfit
ch the pla "% 3 world tending to reduce living creatures to “One interfused
e playwrig ssemalism”. Her wamning to Jim “Oh, be careful-if you breathe, it
ition, ‘ llconnote thatitis onlyan imaginary creature, a mythiclie
Hiiamet #thing, a basic manifestation of real life, might be too much of
nticipatic W &= it ls, In a different sense, for than the glass collection as a
1the d pessect symbol for Laura since, to the overtones of fragility and
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delicate beauty of all the glass figurines, it adds those of uniqueness a
asaconsequence almost, of freakishness.

But at the same time the breaking of the unicorn marks the capital turn
pointin Laura's life when the flickering, immature world of glass toys los
its attractiveness in her eyes and she feels in her eyes and she fes
resigning in her, the desire to disregard her freakishness, to belong tot!
world of the adults, The event symbolizes a kind of emotional defloratic
the girl's irreversible loss of childlike innocence unavoidably mutilatic
that Willlams sees necessarily accompanying the process of growing up.

What Jim takes with him is the symbol of Laura's short- lived hopes,
souvenir of the normal girl he aroused in her for too brief a moment.
action of the play Is not about a group of misfits who fail to adjusttorea
Jim is "an emissary from a world of reality” not the world of reality. All ¢
characters in the play live in private Illusionary worlds. Williams
presenting an action that is making a universal statement about what
sees as the human condition. Amanda lives "vitally in her hums
condition" of a past age of gentleman callers; Laura givesinaworld of g
animals and old record; Jim lives in an illusory world of hopes of succe
and even Tom lives in the world of art, He escapes to the movies and in
the world of writing.

Sometimes, Willlams tends to overwhelm us with symbols, apparently
their own sake, but in The Menagerie the symbols, are employs
effectively as organic elements in his poetic concepts. The most discuss
isthe glass unicorn from Laura's little menagerie. William's use of it reves
him at his poetic best and Is used dramatically to symbolize a change
relationships between two of the characters- Jim and Laura. The use of
symbol Is not static but dynamic, embodying and underlining a maj
alternation in relationships. And again and again the awfulness of ¢
absurd reality symbolized The Glass Menagerie by the alleys outside ¢
Wing field apartment, the individuals give their lives meaning by us
theirimaginations to create fragile glass menagerie worlds-worlds that
"truth in the pleasant disguise of illusion.”

Ruby, Dial
=se Dictiona
2, John, 1
Entury Am
=1, john, O
s, Tenne
Andre

The attitude of Williams in the Glass Menagerie is 'poetic' rather 'realistic
The details of the script, as scholars often have written, reveal

Williams as a poet uses the symboals of glass and motion pictures, as well
poetic speech patterns. But there are many other patterns and symbols
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rkin the play. As a great work of the imagination, it probably always will
ain forever offering new and Interesting reflections for all who bring to
@ the mind's best light.
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The Child Marriage Restraint Act And Indian Wo
Organized Efforts: Pre-independence Era

Dr. Jayashree Sarkar
Department of History,

from ten to twelve, was passed on March 19, 1891." In the midst of
opposition. It was yet another instance of social legislation of th
century, accompanied by the support of the liberal reformes
softening the coercive aspects of Hindu patriarchy while ensu

stabl!ltyofpatriarchalfamﬂy.

Geraldine Forbes thinks that by this time, many of the best educat
influential men were involved with nationalist politics and *

question” was no longer a subject on which educated Indians and
rulers could agree.’ Many of them doubted the efficacy of legal me:
even as these changes were enacted. Janaki Nair writes “The age:
modernization to which both colonialist and nationalist discou
claim, did not, indeed could not, include the wider transformat
Indian society.”* Moreover the enforcement of the Act was very d
both from the perspective of reporting and verification of crime as
that of proving the girl's age when births were still not registered.
effort to bring about a concrete change in the position of woi
significance wasindeed limited.*

But the concern over child marriage had not completely died down,
women's writings as well as the opinion of medical practitioners whe
witnesses of premature maternal deaths played an important

keeping It as a live issue in social psyche.” Thus women's relative
during the Age of Consent controversy was being broken by a new ve

After the swadeshi period, women's writings reflected inc
awareness of Implications of early maternity affecting women's
The importance of women's professional training was emphs
Particularly mentioned were training in midwifery, handicrafts,
rearing, medicine and nursing so that they could earn their living in
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necessity, such as widowhood. But in order to facilitate this, child
age should be eradicated.” Thus new dimensions were added to the
aticism of child marriage. It was women's participation in the swadeshi
ent that had Intervened between the two stages in the writings,
owed by women's active participation in the suffrage, the Gandhian
s revolutionary movements in the 20s and 30s of the 20™ century.

Hari Singh Gour’s attempts to raise the age of consent for girls in 1924
1927 as well as Sir Alexander Muddiman's introduction of a Bill in
t for marrie gatember 1, 1925 toamend Section 375 of the Indian Penal Code had not
ne midst of gen 2 success."Government appointed a strong Committee on June 25,
ation of t 528 under the chairmanship of Sir Moropant Visvanath Joshi,Home
| reform ster of the Education Council of the Governor General of the Central
vile ensuri ces, to undertake comprehensive survey of the whole question with
=w to take further action. The Committee included only one Indian
man, Mrs Rameshwari Nehru, recommended by the Women's Indian
s and “wo — Oﬂ(WlA).u

idians and E n who were interviewed by the Committee favoured sixteen as
f legal mea ‘age of both marriage and consent.” Some of the prominent Bengall
5 “The ager : witnesses were , Rajkumari Das, Principal of Bethune College,
st discours Protima MitterJyotirmoyi Ganguly, Leela Nag, Secretary of Deepall
ransformati s Association of Dacca, Lotika Basu, Secretary of Chittaranjan Seva

ian Wome
ceEra

est educates

was very di J.C.Chattrjee and Mohini Chatterjee. Deputations from Patna
if crime as 2 by Sushama Sen and Mrs S.K.P. Sinha, from Benaras by Nistarinl
tistered. 4 Sashimukhi Bhaduri and from Shillong by Saradamanjari Datt.”* A
n of woms Sus was growing among men too, about raising the age of

ied down. et Harbllas Sarda introduced Hindu Child Marriage Bill on February
foners whe 7.0 restrain the solemnization of child marriages among the
portant .Sarda was categorical that the Age of Consent Act (1891) could not
i relative real problem —child marriage.A week after the publication of the
¥ anewve the Age of Consent Committee on August 26, 1929 the Sarda Bill
cted the #a by two Select Committees, was debated. Finally the Bill was
romen'sid to read fourteen for females and eighteen for males, and was
s ot * The Sarda Bill was passed as The Child Marriage Restraint
ndicrafts, X) on October 1,1929 and came into force on April 1,1930."

Ar living in
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"ecessity, such as widowhood. But In order to facilitate this, child
e Era

age should be eradicated.’ Thus new dimensions were added to the
ucism of child marriage. It was women's participation in the swadeshi
=ment that had intervened between the two stages in the writings,
ed by women's active participation in the suffrage, the Gandhian
revolutionary movements in the 20s and 30s of the 20" century,

. Hari Singh Gour's attempts to raise the age of consent for girls in 1924
@ 1927 as well as Sir Alexander Muddiman's introduction of a Bill in
it for married =ptember 1, 1925 to amend Section 375 ofthe Indian Penal Code had not
he midst of
lation of the 328 under the chairmanship of Sir'Moropant Visvanath Joshi,Home
Wl reformers, ster of the Education Council of the Governor General of the Central
vile ensuring ovinces, to undertake comprehensive survey of the whole question with
| ¥iew to take further action. The Committee included only one Indian

best educates sman, Mrs Rameshwari Nehru, recommended by the Women's Indian
5 and e 1 A Uon(WlA).“

idians and B %= Women who were interviewed by the Committee favoured sixteen as
i legal meass = age of both marriage and consent.*
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Some of the prominent Bengall
5 "The agene men witnesses were . Rajkumari Das, Principal of Bethune College,
st discourse ady Protima Mitter,Jyotirmoyi Ganguly, Leela Nag, Secretary of Deepali
ransformatic adies Association of Dacca,

Lotika Basu, Secretary of Chittaranjan Seva

Mohini Chatterjee. Deputations from Patna
s led by Sushama Sen and Mrs S.K.P. Sinha, from Benaras by Nistarini

*viand Sashimukhi Bhaduri and from Shillong by Saradamanjari Datt.” A
SENsUs was growing among men too, about raising the age of
u

rriage.

ed down. Inf %ai Saheb Harbilas Sarda introduced Hindu Child Marriage Bill on February
loners who L 1927,to restrain the solemnization of child marriages among the
portant ro ndus.Sarda was categorical that the Age of Consent Act (1891) could not
relative sjl uch the real problem —child marriage.A week after the publication of the
yanewvo 2port of the Age of Consent Committee on August 26,1929, the Sarda il
cted incrad ended by two Select Committees, was debated. Finally the BIll was
TR 'ended to read fourteen for females and eighteen for males, and was
g— pproved.” The Sarda Bill was passed as The Child Marriage Restraint
=(ActXIX) on October 1,1929 and came into force on April 1,1930."
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Women enthusiastically discussed the Sarda Bill and recommendations
the Age of Consent Committee at 3 ladies' meeting convened by 14
Deepall Association on September 4, 1929 at the Rammohun Library

ts rais
arsentim

It recommended the age of fifteen, both as age of marriage Sut g,:::
consent.Ladies meetings were held at different parts of Caleutta  and pre.
support of the Bill."At the Dacca Hindy Conference, women delegat asion and |
along with the male representatives of different districts,voted for ¢ lectures

Sarda Bill.” Speeches on the baneful results of early marriage and ez
motherhood were delivered at a8 meeting attended by three hundi
ladies,held under the auspices of Deepal| Sangha in Dacca's Jaga
Hall.An open support was extended tothe Bill,*

t2nt that I/
2ations ca
wrolein jol
was |

Women's organizations through their united efforts tried to reach med at Ahn
less-privileged women in the remote corners of Bengal. Saroj N 213ed in s
Memorial Women's Welfare Association became a pioneer in this. U m forcefull
the auspices of the presidentship of Sarala Sen,a ladies’ meeting was =pation of
at Barisal by the Saroj Nalini Women's Welfare Association on Septe inthe pz
14, 1929.1t passed resolution suggesting fourteen as the marriage age and effor

Birls. * Higher age for marriage was advocated to enable girls to

=31 w
acquainted with nationalist Ideclogy.This was also expected to facili s

social approval for raising the age of marriage.Mahila Samities o;ntl::
Mymensingh, Bankura, Noakhali and Chittagong passed resolutio was ur
support of the Bj|I.** for freed
The All India Women's Conference (AlwC) adopted several means to social
their views known to the Government. The first ladies’ deputation Jes %or Hari |
the AIWCto the Viceroy Lord Irwin in 1928 was headed by Rani of Ma #Tage Re
included Mrs. S.R. Das, Saraladev| Choudhurani, Rameshwari Nehru, leaders,
e

Ambalal Sarabhal,Begum Hamid Ali, Kamaladevi Chattopadhyay, Mars
Cousins and eleven others.The deputation was considered success
the Viceroy showed sympathetic attitude towards social reforms, affec
women."Recommendatlons were placed that the minimum age
marriage of girls be fixed at sixteen and boys that of twenty one, R:
the age of consent alone would be futile without raising the 3
marriage.The deputation members cited instances of disasts
consequences of early consummation.” Even Sushama Sen along
Kamaladevi Chattopadhyay, Srirangamma and others met the membe
the Age of Consent Committee to press their views and counter

n's orga
=rthep:
m India
sl evils |
Sarda
most pe
imph,
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aendations ¢ ments raised by the opponents of the Bill based on religious and
ened by th sentiment.™

n Library Ha not only mobilized public support for the smooth passage of the

narriage 3 but throughout the year 1929-1930, formed small committees to
if Calcutta % and prevent child marriages. The measures they adopted were
1en delegat wasion and pressure, propaganda through press and platform, magic
voted for th 7 lectures, popular songs and holding protest meetings.” It is

Scant that in their support for the Bill ,the members of the women's
zations cautiously presented women's emancipation as extension

age and eaf
areg hunc

3's Jaganna role in joint families as mothers and housekeepers. The activities of

C was in tune with nationalist politics.™ In a public meeting

to reach th =d at Ahmedabad on September 19; 1929 by the AIWC,a resolution

. Saroj Nalk ssed in support of the Sarda Bill.Here Sarojini Naidu voiced her

nthis. “Und on forcefully that social regeneration was the foundation of political

‘eting was he pcipation of India.”.She was a relentless critic of social evils, affecting
on Septe In the passing of the Child Marriage Restraint Act, Sarojini's active

and effort played animportant role.™
sring women's rights crusader and a leader of the crafts

arriage age fi
sle girls to &

ed to facilits¥888ement in India, Kamaladevi Chattopadhyaya, who later became the
a Samities of the AIWC, demonstrated how inextricably the women's
resolutions: »n was united with social and political question;the national

for freedom was essential for women's emancipation without
g soclal equilibrium. She spent most of early 1928 in Delhi

meanstom T
ng for Hari Singh Gour's Age of Consent Bill and Harbilas Sarda's

jputation led

tani of Mand Marriage Restraint Bill. She, assisted by Dr. Jayakar met all the
rari Nehru, o leaders, including Motilal Nehru, requesting affirmative vote
hyay, Margarn Bills.™

d successful amen's organizations promoted the legislation at every stage and

forms, affectis e passage to make it a meaningful act. The National Council
limum age _ =n In India (NCWI) praised it as the first campaign in the battle
ity one. Rals social evils but not a victory. “TheWIA immediately congratulated

sing the age Sarda and viewed it as a major achievement.®The AIWC

of disast the most positively, calling the Sarda Act a great achievement and
Sen along gzl triumph.” It was a consensus Issue and made it easy for women
the members Wferent regions to work together. A number of Bengali women

ind counter & z Sarojini Naidu, Sarala Ray,Abala Bose, Leela Nag, Saraladevi
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Choudhurani were active members of the AIWC.It was in dealing wit 2oying exp
Sarda Act that Bengall women first made their presence felt as a pres
group to be reckoned with in matters of legislation.” Such an
participation, championing the Act established the fact that women
no longer willing to remain as perennial victims of ideologies and s
customs. They articulated a self-conscious demand for women's sp ges In th
decision-making process- “They (women) alone have the right to of ti
whether they want the Bill or not and men should have no voice In p ive fer
it acquired

The growing public opinion that this Act was beneficial for the gro
women's education as it would allow girls to remain unmarried till a
age.” Rabindra Nath Tagore extended his support to this Act and acce
the importance of legislation.” Mahatma Gandhi expressed his og
against child marriage.” He suggested sixteen as the minimum
marriage, claiming that an older age for marriage would protect girls
premature old age and giving birth to weak children,”

In fact women's wholehearted support was one of the important f;
behind this successful enactment of the Sarda Bill. This voice
ambiguous as it was during the Age of Consent controversy of 1890-
Though the custom was not totally eradicated,” the tone was set

change in social psyche. 2 Collec!
Resistance continued In some quarters. There was a great rush to ¢ Councili
children of tender age married before the Act came into force. Ma Beraldin

were performed in French-controlled Chandernagore or in Pondic
escape the onslaught of British law.* Barbara Ramusack thinks th
Indian nationalists supported the Sarda Act, but once the Act was g
by the Central Legislature and was halled as a great victory
women's movement, most nationalist politicians expressed no inte
enforcing it.The Indian nationalists generally argued for political re
first,increasingly the winning of Independence and then for
reforms.Since the age of marriage was a sensitive matter, there was
reluctance to devote major resources to it.This emphasis on politic
first set an unfortunate precedent which assigned a lower prio
women's rights and status.”

The leaders of the women's movement gained valuable organizatic
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Understanding The Basic Structure Of Society As The
Primary Subject Of Justice

Kasturi Saha
Department of Philasophy

Abstract : The words just and unjust can be applied to different kinds
things- laws, institutions, social systems, particular actions, Judgme
imputations, attitudes and dispositions of persons, persons themsel onwa
That is why, while constructing a theory of justice, it becomes our ma
task to mention the primary subject of justice. John Rawls has taken ¢
basic structure of soclety as the primary and first subject of justice of

theory of justice, namely ‘Justice as Fairness'. Here In this paper | addrs
these issues—why the basic structure is regarded as the primary subject.
Justice, why itis reasonable to seek special principles to regulate it and t
importance of preserving background justice in the whole issue.

To Rawls, the primary subject of justice is the basic structure of socie
7.5ub Chapter :The Subject of Justice, Chapter I:Justice as Fairness, e
a design of the way in which major social institutions perform, that is -
Distribute fundamental rights and duties and 2. Determine the division
advantages that emerge from social cooperation.

Here lies a pertinent question, What does Rawls mean by 'major soc¢
institutions'? An answer has been given by Rawls by citing examples.
him, major social institulons are the political constitution, the princig
economic and social arrangements, the legal protection of freedom
thought, the legal protection of liberty of conscience, competit
markets, private property in the means of production, the monogame
family and so on, They function asa scheme and determine people's rig
and duties.

Justice as fairness is a political conception of justice because its focus
political (in the form of basic structure).The principles of justice reg
this structure. They do not apply directly to institutions and associatio
which exist within society. Firms, labor unions, churches, universitie
family- all of these are bound by constraints. These constraints eme
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the principles of justice but they arise indirectly from just background
Btutions within which associations and groups exist. The conduct of
rmembers Is restricted by just background institutions.

w5 explains the above very clearly by giving examples, Churches can
wrch heretics ( a heretic is a person who holds religious beliefs in
with the dogma of the Roman Cathalic church) but they can't burn
m — this constraint Is to secure liberty of conscience. Universities can't
niminate in certain ways —this constraint is to establish fair equality of

ent kinds ¢ lunity. Family law should be formed in such a way that all the duties
judgments 2d to children such as bearing, conjuring, educating those does not
themselves snly on women or more heavily on women as it will neglect their right
25 our maje fairequality of opportunity.

f:s:“‘"f b #s himself draws a line of his inquiry. There is no reason to assume that
ce of h

, dples that are reasonable and just for the basic structure are also
iper | addres pnable and Just for institutions, associations and social practices.
iary subject & nt institutions, associations have different aims and purposes. That
lateitandt each of them is governed by distinct principles. The principles of

ue, 2e as faimess impose limits on them within the basic structure.
e of society. # mentions three levels of justice, moving from inside outward —
iirness, T/).It gal justice (principles that apply directly to institutions and
rm, that !5" sations), 2.domestic justice (principles that apply directly to the basic
the division S re of society), 3.global justice (principles that apply directly to the
mational law).The starting point of justice as fairness is domestic
Jy ‘major soci 2 — the justice of the basic structure. Rawls hits this point repeatedly
g examples. iprinciples applying to the basic structure limit the principles of local
1, the principd 2 but they do not determine them.
of freedom mentions some characteristics of the basic structure and those are
e, °° s ough to provide a sharp definition of it and that is why we can't tell
& morn

zally what social arrangements belong to it. This initial rough idea of
Sasic structure will become more exact as we pursue our enquiry
wing variety of particular questionsrelated to it

& himself admits that though the basic structure is regarded as the

2 people's rigl :

-ause its focus

f justice reg subject in TJ but the reasons for choosing so are not sufficiently
and associatic =d there. his lack has been made up in JFand PL.
hes, universitie

nstraints eme ilind of Reason' (Page 52,Section 15,Part Il Principles of Justice, JF)




Rawls has stated this point by mentioning Locke's ideal historical p
view. According to Locke in the state of nature one has complete libe
lead his life free from the interference of others. It does not mean
a state where one can do anything one pleases. There is no civil auth
in the state of nature. But it is not a state without morality. Peop
bound by the law of nature which is the basis of all morality and g
God. But in the state of nature there Is no civil power to which me
appeal and as the law of nature allows them to save their own live
may kil those who would hurt them by stealing or by trying to make
slave. As there is no civil authority, once war begins it is likely to cont
This is one of the reasons that men have to reject the state of nat
contracting together to form civil government. So, there are o
principles that specify rights and duties of persons, their rights to ac
property and their rights to transfer it too. So, Locke is starting with
initial state where everyone's possessions are justly held, Mo
everyone respects everyone's rights, duties, the principles for acq
and transferring property. This is why, in Lockean view, the succe
statesarealso just.

Locke's view applies to the transactions between individuale
associations in the state of nature but it is not rigorous enough to e
that falr background conditions are maintained, His view is unabllt e=and Kin
prevent accumulation of considerable amount of wealth and prope
few hands. Such accumulations undermine fair equality of opport S we ha
Free and falr agreements take place within individuals and associa b= the ¢t
These agreements are governed by varlous principles such as the acterize |
contract. But these principles do not alane suffice to preserve bac g ective fac
Justice. Unless the basic structure Is regulated over time, earile e can'tig
distributions do not guarantee the justice of later distributions. It g
duty of the institutions within the basic structure to secure S are b
background conditions. Unless the basic structure s approps S Soclety
regulated and adjusted over time, a social process that was initially ¢ *e2d thel)
no longer be regarded so, no matter however free and fair its par ociety. Th

differe

are ty
n First

transactions are, such as, distribution resulting from voluntary = life-pr
transactions Is not fair unless the antecedent distribution of inco Sthree ki
wealth and the structure of the system of markets are fair, Sesr social

=op before
Beir native

Rawls is of the opinion that there are similarities as well as dis-sim|
between Locke's ideal historical process view and justice as fairness
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historical proc %an example of idea) social process view, Both theories use the concept
complete libe Pure procedural justice byt the way In which they use this concept mar
0es not mean that

ire is no civil authe
t morality. People

imorality and giver : transactions and agreeme
ver to which men : -

2 their own lives, t are two kinds of principles and there is a division of labor betwee
y trying to make t - First kind of principle regulates the basic structyre over time an
"t is likely to contir sveserves background justice, Second kind of principle applies to th
he state of nature =2nsactions between individuals and associations, Such an institution
0, lth:;t::: '“ of labor is not found in the priority list of the ideal historica
their =
Is starting with a}
istly held. Morec Countable transactions are happening in daily life, Positions o
rinciples for acqu ' lar individuals are also changing day by day. It is too tough to keeg
view, the succeed sr2ck of both these factors. Taking the basic stry

: srinciples of Justice specify the form of background justice apart from al,
een individuals 3
Jus enough to ens

5t view s unabl —2econd Kind o Reason’ (Page 55, Section 16, Part II: Principles of Justice,

‘ealth and propen
uality of opportus 50 far we have seen that certain background conditions are necessary to
sals and associatie #ntitle the transactions between individuals as fair. These conditions
les such as the Iz Cterize the objective situation of Individuals. pyt what about the
preserve backgre e factors? One's interests, characters are not fixed. A theory of
'er time, earlier stice can‘tlgnorehowthealmsandwantsofpeopleareformed.
listributions. It is _

ensareborninto a society, They lead their whole life there. They enter
ture to secure @ society only by birth and leaye it only by death. More cally,
dre s approp ¥ lead their whole Jife under social institutions of the basic structure of
:ﬂ";a;::_“::':,ya] ' society. These institutions have profound and Pervasive influence on

»m voluntary
aution of income
fair.

well as dis-simila
itice as fairmess

L their social class of origin : the ¢

ass Into which they are born and
20 beforetheageofreason

heir native endowments (as Opposed to their realized endowments);
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and thelr opportunities to develop these endowments as affected byt
social class of origin;

upthet
merzob
c. their good or ill fortune, or good or bad luck, over the course of life(he sugh to
they are affected by iliness and accident; and, say, by periods 2nt de
involuntary unemployment and regional economicdecline).’ (P.55JF) ~entsan

Everyone admits that society plays a very important in determining iy, It is ¢
factors - what we are and what we want to be. We shape our ambitic 3ut gradt
hopes according to our social position, Not only that, what opportunit particulz

we can realistically expect that is also dependent on our social positio
Thus the social structure limits our aspirations in different ways. It not o

pctions th

s that -
shapes our existing desires and passions but that of the future also, ™ the agl
Rawls is of the opinion that the talents and abilities of individuals are #E, are |
fixed natural gifts. Genetic components are there. But talents, abilit mat law,

can't flourish apart from social conditions. Undoubtedly natural capacitis Butba
are there. But development of natural capacities are always a selection st indivi
a small selection ........ from the possibliities that might have bes @ctions is
attained.' (Page 270,PL, Section 5)Thus an ability, no matter ha wtions to

potential it is, is affected by various elements, such as social attitudes 2 is needi
encouragement and support, training of the Institutions concerned.

leads us to admit that our goals, aspirations for ourselves, moreover th s-ecading
our realized abilities and talents reflect our personal history, opportunt —bleto tl
and social position. XgrouUNC

Now, from the preceding discussion we can say that the basic struc ual tran:
permits certain social and economic inequalities in the life-prospects ¢ instruct:
citizens. These inequalities are ineyvitable. But if we ignore the: saresomet

inequalities that means we are not taking the idea of society (thatitisa iy, the b
system of co-operation between free and equal citizens) seriously. It is 5~ the law
major task of the theory of justice to recognize these inequalities first 3 < regulate |

then to regulate them because ‘even if these inequalities are not in so Eciations. T
cases very great, their effect may be great enough so that over time the act freely
have significant cumulative consequences.' (Page 271, PL, Sectic aints.

5).These inequalities in the basic structure are entitled as the mos
fundamental ones in the contract doctrine formulated by Kant. We haves snclude, w
find out suitable principles to govern them and the requisite institutic haslc struc
need to be established. Once we are successful in doing so, we can muc Sations. If
more easily solve the problem of how to regulate other Inequalities. " for indivi
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fected by thet upthe discussion, we have to keep in mind four points briefly—

mere observation of the conduct of Individuals and associations are
*ough to assess that the agreements reached are just or fair. This
iment depends on the features of the basic structure —whether the
ntsare able to maintain background Justice,

=adly, it Is possible that at one time fair background conditions may
£ But gradually it has become weak though nobody is acting unfairly
particular conducts are judged by the rules that apply to the
=tions that take place within local situation), Now, suppose everyone
wes that — 1.they act fairly and 2.they honour those norms which
™ the agreements. These two bellefs, no matter however Justified
= are not sufficient enough to preserve background justice. We
tlaw, government etc. are necessary as we have tendency to act
But background jusucemaybeoomeweakgraduallyinspitaofthe

rse of life(how

by periods ¢
(P.55F)

ermining
our ambitions
Loppo! .
social positios
ays. ltnota
realso.

viduals are
alents, abllith
itural capacit

ysa selectio individuals act fairly as total result of independent and separate
ght have b ons is away from background Justice. That is why we need special
S 15 to preserve background justice and special conception of
«cial attitudes: 'S needed to determine how these special institutions are to be set
concerned. T

, moreover i #ng point leads us to the third factor. There is nosuch rule thatis
ory, opport

o the individuals and at the same time can prevent the erosion
sund justice because the rules that govern agreements and
fransactions are not too complex. These rules are practical and
wructions. So they can't be too complex to grasp rather those

» basic struct ;
life-prospect

/e ignore t Ing that individuals can follow with ease.
ity (thac.:sllm f‘ basic structure through the legal system executes a set of
) seriously. It

% law of contract, rules related to fraud and duress etc. These
jualities first #ate the transactions and agreements between individuals and
sare notin These rules are formed so that individuals and associations

at over tl and pursue their ends effectively without excessive
71, P4

Jed as the
+Kant. We hi
(uisite instit
g 50, we can
nequalities.

= we are looking for an institutional division of labor between
cture and the rules that apply directly to individuals and
¥ such division of labor can be established it would make
duals and associations to act freely to pursue their ends
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more effectively within the framework of the basic structure.
Works by Rawls used In this paper with abbreviations :

JF:Justice as Fairness : A Restatement
PL: Political Liberalism
TJ: A Theory of Justice
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anic Poisoning of Drinking Water in Bengal and its
Removal Techniques

Dr. Shyamal Kumar Sarkar
Department of Chemistry

s poisonous trace element arsenic (As) is found in the earth's crust atan
see concentration of ~5 pg/g (ppm). Although its relative abundance
=earth's crust Is about 547, arsenic canbecome concentrated in some
=s of the world because of natural mineralization. Arsenic is a
of 245 minerals, associated most frequently with other metals
) a5 copper, gold, lead, and zinc in sulfidic ores.” Chronic exposure to
from groundwater has been recognized to cause the largest
: ental health disaster in the world, putting more than 100 million
> at risk of cancer and other arsenic-related diseases.™*
jemiological studies of populations exposed to high levels of arsenic
& Harvart 140 ingestion from water, from West Bengal, India,** and Bangladesh,™
e repeatedly shown strong associations between the exposure to high

antrations of arsenic and the prevalence of several cancers,’ most
bladder, lung, and skin cancers. Inorganic arsenate (HAsO,=),

% is 3 molecular analogue of phosphate (HPO,—), can compete for
ste anion transporters and replace phosphate insome blochemical
sans.” For example; generation of adenosine-5"-triphosphate (ATP)

oxidative phosphorylation can be inhibited by the replacement of
hate with arsenate.

mnce of Arsenic into the Environment

» disturbed by natural processes, such as weathering, biological
and volcanic eruption, arsenic may be released into the
sment. Anthropogenic activities, such as combustion of fossil fuels,

ore smelting, agricultural, industrial activities™ and well drilling,
wbilize and Introduce arsenic into the environment. When deposits
[Arsenopyrite (FeAsS); Orpiment (As,S,); Realgar (AsS,); Lollingite
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(FeAs,); Tennantite (Cu,.As,S,)] become exposed to the atmosphe:
usually due to mining, the mineral will slowly oxidize, converting t
arsenicinto oxides that are more soluble in water. Poultry and swine fa

make heavy use of the organoarsenic compound roxarsone as anantibios
in feed.” The use of metallic arsenic is for strengthening alloys of copg
and especially lead (for example, in car batteries), Arsenic Is a common
type dopant in semiconductor electronic devices, and the optoelectro
compound gallium arsenide is the most common semiconductor in
after doped silicon. Arsenic and its compounds, especially the trioxide, z
used in the production of pesticides, treated wood products, herbicide
and insecticides. Copper acetoarsenite was used as a green pigme
known under many names, Including 'Paris Green' and 'Emerald Green.

Most prevalent toxic forms of inorganic Arsenic found in drinking water

Arsenite, the reduced, trivalent form [As(1ll)], narmally is found in grous
water (assuming anaerobic conditions); and arsenate, the oxidize
pentavalent form [As(V)), is found in surface water (assuming aerob
conditions). This rule, however, does not always hold true for grous
water. Some ground waters have been found to have only As{lll), othe
with only As(V), and still others with the combination of both As(Ill) az
As(V)™. Arsenate exists in four forms in aqueous solution, depending ¢
PH: HAsO, H,AsO,, HAsO,”, and AsO,”. Similarly, arsenite exits in f
forms: H,As0,’, H,AsO,, H,AsO, , HAsO,” and AsD,".

0
i
HO™ Ag:OH HO’AE;?H

Arsenite (11T} Arsenate (V)

Excretion of Arsenic

The metallic form of arsenic (0 valency) Is not absorbed by the stomas
and intestines and does not exert adverse effects. Arsenobetaine is
organoarsenic compound that is the main source of arsenic found in fie and alte
Also common is arsenocholine, which has CH,OH In place of CO.H
Arsenobetanine quickly passes out of the body through urine withos
being metabolized to other compounds.
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arsenic and its compounds, upon entering the food chain, are
pressively metabolised (detoxified) through a process of
sthylation™ The biomethylation involves specific reductases” and

ransferases™ that is, reduction of pentavalent to trivalent arsenic
d by addition of a methyl group (CH,). In mammals, methylation
% the liver by arsenic (+3 oxidation state) methyltransferase. This
catalyzes transfer of the

for grous oup of S-adenosylmethionine (SAM) to trivalent arsenic. The
i(Il1), othes *ts being the (CH,)As(OH), (monomethylarsonous acid) and
VAs{ill) a SOH (dimethylarsinous acid), which have the oxidation state As(Il).

® 10 toxic doses begins when the liver's methylation capacity is
=ded or inhibited. Studies in experimental animals and humans show
Soth Inorganic arsenicand methylated metabolites cross the placenta
e fetus, however, there is evidence that methylation is increased
pregnancy and that it could be highly protective for the developing

msm. In humans, the major route of excretion of most arsenic
Pounds s via the urine. The main metabolites excreted In the urine of
@ns exposed to inorganic arsenic are mono- and dimethylated arsenic
ogether with some unmetabolized inorganic arsenic.

Arsenicis toxic?

compounds (primarily As” compounds such as arsenite and
e stomach arsonous acid) exhibit their toxicity by disrupting enzymes with

pending ¢

2xits In fi

taine is an ite cysteine-thiol (Cys-SH) residues by forming strong As-SCys
und in fis and alter the conformation of the protein, resulting in loss of its
of COH)* %, and Interaction with other proteins and DNA®, As(ll) is more
e without han As(V), has much greater combining affinity with the thiol (-SH)

# the protein due to soft-soft acid—base reaction.
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Binding of inorganic arsenite (IAs"), monomethylarsonous acid (MMA
and dimethylarsinous acid (DMA®) to cysteines in a protein

Binding of iAs" to the Escherichia coll protein (R773) results
conformational change of the protein, IAs" binds to Cys32, Cys34,

Cys37 of the protein
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s=nite Inhibits the Pyruvate Dehydrogenase (PDH) by binding to the
poic acid moiety, ™" Lipoic acid is the co-factor of PDH. The PDH complex
SIZES pyruvate to acetyl-CoA, a precursor to intermediates of the citric
3 cycle. The citric acid cycle degrades the intermediates, providing the
stochondria with reducing equivalents needed for electron transport
® the subsequent production of ATP. Inhibition of the PDH complex can
Bk the citric acid cycle and ultimately decrease the production of ATP,
ngin cell damage and death.

senic Removal Techniques

=d alumina filters™™: Activated alumina (AA) (ALL,O,) columns

2cted to shallow tube wells in India and Bangladesh remove both
I} and As(V) from groundwater, As(V) is much more easlly adsorbed
As(lIl). AA Is more effectivein removing As(V) than Arsenic (I11). AA has
high internal surface area, in the range of 200-300 m'/g and highly
ous. This high surface area gives the material a very large number of
*s where adsorption can occur. Adsorption sites on the AA surface

ty Is best in the narrow range from pH 5.5 t0 6.0, where the alumina
=CES are protonated. Activated alumina has a point of zero charge
i), below which the surface is positively charged, and above which the
'ace bears a negative charge, at pH 8.2. Arsenic removal capacity drops
ly as the PZC is approached, and above pH 8.5, For neutral and basic
s, therefore, pH adjustment may be necessary for effective arsenic
al. As{lll) compound is neutral in charge, while As(V) species are
=3tively charged. Removal efficiencies for As(lll) are usually less than
se of As(V) because of As(V)'s negative charge.

b




Reverse Osmosis: A semi permeable membrane with fresh water on one
side and a concentrated aqueous solution on the other side. If normal
osmosis takes place, the fresh water will cross the membrane to dilute the
concentrated solution. In reverse osmosis, applying an external pressure
an the side with the concentrated solution to force the water molecules
across the membrane to the fresh water side. The membrane has
microscopic pores that are specially sized to allow water molecules
through, while trapping larger inorganic molecules like lead, iron,
chromium and arsenic. RO performance Is affected by the presence of
turbidity, iron, manganese, silica compounds and other constituents. RO
requires extensive pretreatment for particle and dissolved constituents
removal. .

Coagulation-filtration, surface sorption, membrane filtration, ion
exchange, etc. had been tested to reduce arsenic level below the tolerance
value; and the surface sorption has been found to be an alternative cost
effective option for the thirdworld countries like India and Bangladesh. In
this context, the recent increasing use of nanostructured materials for
arsenic removal studies is noteworthy.” Literature showed the maximum
use of iron(ll1) oxide in this field.™
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< exchange™: Anion exchange Is a process wherein an anion in the
3 phase is exchanged for an anlon in the source water. To accomplish
schange, the source water is passed through the anion exchange bed
sr a downflow or upflow mode, Anion exchange involves the use of a
resin In the chloride form for arsenic removal. With time, the
of the resin is reduced as exchange sites are depleted. The resin
regenerated using a HCl solution. Anion exchange resins can
sly remove arsenate (H,AsO,—) from solution. Arsenite (H,AsO,),
g uncharged, is not removed. Therefore, unless arsenic is present

sively as arsenate, an oxidation step will be necessary for arsenic
al. Most arsenic removal technologies are most effective at

wing the pentavalent form of arsenic (arsenate), since the trivalent
= (arsenite) is non-charged below pH 9.2. Arsenite can be directly
2ed by a number of other chemicals, including gaseous chlorine,
schlorite, ozane, permanganate, hydrogen peroxide, and Fenton's
gent (H,0,/Fe”). Some solids such as manganese oxides can also oxidize
aic. Ultraviolet radiation can catalyze the oxidization of arsenite in the
ince of other oxidants, such as oxygen.

L

L
A
L

NI T e FF b




§ e

References

10.
11.

12,

14,

Cullen, W. R. Is Arsenic an Aphrodisiac? The Sociochemistry of an

Element; RSC Publishing: Cambridge, U.K., 2008; 412 pp. 3 :
Oremland, R.S,; Stolz, J. F. Science 2003, 300, 839. &
Jain, C.K.; Ali, |. Water Res, 2000, 34,4304, a L
Bhattacharya, P.; Welch, A. H.; Stollenwerk, K. G.; Mclaughlin, M. 1. T
Bundschuh, J.; Panaullah, G. Sci. Total Environ. 2007, 379,109, 5/
Chowdhury, T. R; Mandal, B. K.; Samanta, G,, Basu, G. 2
Chowdhury, P.; Chanda, C.; Karan, N.; Lodh, D,; Dhar, R.; Das, D. | 8
Arsenic Exposure and Health Effects; Abernathy, C. 0., Calderon, & Iy
L, Chappell, W.R., Eds.; Chapman & Hall: London, 1997; p93.
Chatterjee, A.; Das, D.; Mandal, B. K. Chowdhury, T. R.; Samanta, ::
Chakraborti, D. Analyst 1995, 120, 643,
Argos, M.; Kalra, T.; Rathouz, P. J.; Chen, Y.; Pierce, B.; Parvez, F ;2
Islam, T.; Ahmed, A.; Rakibuz-Zaman, M.; Hasan, R. Lancet 20
376,252. Fa
Sohel, N.; Persson, L. A.; Rahman, M.; Streatfield, . K.; Yunus, F.|
Ekstrdm, E. C.; Vahter, M. Epidemiology 2009, 20, 824.
Cantor, K. P.; Lubin, J. H. Toxicol. Appl. Pharmacol. 2007,222,252. -C:
Hughes, M. F. Toxicol. Lett. 2002, 133, 1. We
Ferguson, J. F.; Gavis, J. A Review of the Arsenic Cycle in Na C.)
Waters; Pergamon Press: London, 1972: na
Saha, J. C.; Dikshit, A, K.; Bandyopadhyay, M.; Saha, K. C. Crit. 2
Environ, Sci. Technol. 1999, 29, 281. Gug
8¢

Christen, K. Environ. Sci. Technol. A Pages 2001, 35, 184A.

Bissen, M.; Frimmel, . H. Acta Hydrochim. Hydrobiol. 2003, 31, 9,
74

)



Maher, B. "Foreword: Research Front — Arsenic Biogeochemistry".
Environmental Chemistry 2005, 2, 139-140.

Styblo, M.; Drobna, Z,; Jaspers, I.; Lin, S.; Thomas, D. J. Environ.
Health Perspect. 2002, 110, 7667,

7.a. National Research Council, Arsenic In Drinking Water: Update;
National Academy Press: Washington, DC, 2001.

17.b. Aposhian, H.V.; Aposhian, M. M. Chem. Res. Toxicol. 2006, 19, 1.

2. Marapakala, K.; Qin, J.; Rosen, B. P. Biochemistry 2012, 51,944,

| b. Styblo, M.; Drobna, Z.; Jaspers, |.; Lin, S.; Thomas, D. J.Environ.
‘of an Health Perspect. 2002, 110, 7667.

18.c. Ajees, A. A,; Marapakala, K.; Packianathana, C.: Sankaran, B.; Rosen,
B.P. Biochemistry 2012,51, 5476.

18.d. LI, J.; Waters, S. B.; Drobna, Z.: Devesa, V.; Styblo, M.; Thomas, D. J.

LM Toxicol. Appl. Pharmacol. 2005, 204, 164.
’ 19.  Shen, S.; Li, X.-F; Cullen, W. R.; Weinfeld, M.; Le, X. C. Chem. Rev,
G K, 2013, 113, 7769-7792.
%D.In Bergquist, E. R.; Fischer, R. J; Sugden, K. D; Martin, B. D.
ron, R. . LOrganomet. Chem. 2009, 694, 973,

: Petrick, J. S.; Jagadish, B,; Mash, E. A.; Aposhian, H. V. M. Chem. Res.
*a,G; Toxicol. 2001, 14, 651.

: : Kim, Y.; Kim, C.; Chol, I.; Rengara}, S.; Yi, J. Environ. Scl, Technol. 2004,
’:‘61 2- 38,924,

g Fox, K. R. “Field experience with Point-of-Use treatment systems for
arsenic removal.” Journal of the American Water Works
s M. Association, 1989, 81, 94-101.

Chen, H.-W., Frey, M.M., Clifford, D., McNelll, LS. and Edwards, M.
“Arsenic treatment considerations.” Journal of the American Water
Works Association, 1999, 91(3), 74-85.

atural ' 25.  C.Yuan,H.-L Lien, Removal of arsenate fromaqueous solution using
nanoscale iron particlesWater Qual. Res. J. Canada 2006, 41,
210-215,

Gupta, K.; Ghosh, U. C. Journal of Hazardous Materials 2009, 161,
884-892

-~ Rev,




e

Environmental Pollution- A Brief review

Dr. Sireswar Mukherjee
Deparmment of Chemistry

21 century is the age of automation which requires quick, easy and safety
control and development technology of physical quantities. It needs more
sophisticated and delicate digital instrumentations. To increase the
efficiency and capability of the instruments in measurement and
detection technology, to reduce the cost, shape, size, weight, etc. It is
necessary to introduce the sensor units at the input ports of domestic,
industrial and scientific instruments in development.

Man is running, as fast as Tolstoy’s man, continuously at day and night,
providing contribution In development and hence is not giving proper
attention to the damage that Is being done by him to the environment. The

. net visible result is the destruction and degradation of the quality of the
environment, which causes tremendous pollution. Environmental
pollution has posed serious problems viz,, physical, chemical, biological,
social and economical,

Environmental pollution is defined as 'The condition that exists when the
atmosphere contains the concentration of pollution those produce
objectionable effects’. The environment may be defined as “the
imperceptible relationship and interaction between the nature and the
human digestive system, disorders of reproductive system, blindness,
forgetfulness, headaches, hypertensions etc.

The applications of gas sensing technology range from environmental
analysis and food processing to the pharmaceutical industry and
medicine. Gas sensors offer great potential for the detection of different
microbial species. Some chemical products are specific to fungal and
bacterial species and are commonly used as a useful diagnosis tool. Loss of
original flavour in foods originate mostly from bacterial and fungal
metabolism and several studies have been carried out on the detection of
the volatile chemicals produced from the microorganisms mentioned. The
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ated species Include gram-negative, gram-positive bacteria and
@veral fungi. The risk of fungal contamination is also related to several
cotoxigenic species that produce mycotoxins very harmful to human
3 animal heaith. Therefore, early detection of the microorganisms
%ers many advantages for quality control in the foodstuffs industry.
milarly, specific volatile compounds have been identified and related to
growth of several microorganisms in biological samples and these
Bults promise to be useful for medical diagnostics.

fety
ore ) there is a strong need to monitor such gases and to be controlled for
the ety survival of living beings. It leads to the research and development of
and de range of sensors using simple and cost effective materials and
It is chnologles. c
stic, RPOLLUTANTS
pollutants are classified as:
ight, erganic gases: This class Includes the oxides of carbon, sulfur, nitrogen
°T°h°; @ other gases viz. H,S, NH,, Cl,, HF, etc.
.fthe ic gases: This class includes the hydrocarbons viz. CH,, CH,, CH,,
antal %, GH,,, CH, formaldehyde, vapours of acetone, alcohols, organic acids
gical, = Vapours of petrol, diesel, LPG and LNG are the gases containing
stile organic compounds,
n the sticulate matters: This class includes dust, smoke, ash, carbon, lead,
yduce s, insecticides, pesticides, oils, greases, paints etc. On the basis of
“the ct or indirect release of gases, there are mainly two types of pollutants;
d the are primary and secondary pollutants.
ness, ; pollutants: The pollutants which are directly released from
ces are known to be primary pollutants e.g. H.S, NH,, CO,, SO,, NO,
jental of petrol, diesel kerosene, LPG, LNG, dust particles etc.
~ and pollutants: The pollutants which are formed in atmosphere by
erent mical interactions among primary pollutants are known as secondary
il af:: stants e.g. NO,, SO,, O,, Ketones, H,SO, etc, Like human activities, few
055

activities are also responsible for emitting particulate matters and
fungal ating gases.

¢ f

:’MT:Q h Hazards due to different emitted gases: Different gases cause
' mous health hazards, On the basis of nature and kind of gases, few health

ds are discussed below:
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yleld occur even at the concentration less than .

E3ses containing sulfur can also affect the non =
leprosy, increase the rate of corrosion of metals a =
of paints, etc. =

Ammonia (NH,): Ammonia is utilized extensivel

¢

exposure of ammonia causes chronic lung disease,
burning the respiratory track etc,

Chlorine (CL): Chlorine s 3 yellowish-green ga3s having pungent smell
which is explosively utilized in industrial applications such as to bleach
pulp, to disinfect Sewage and drinking water etc. As it has wide range of

nEe

disorders and even liver damage,

Ethanol (C,H,OH): Pure ethanol Is called as the absolute alcohol. Ethanol is
used for beverages, scientific and industrial purposes. Ethanol is 3
hypnotic (sleep producer) low bolling liquid. 1t depressed activity in the
upper brain even though It gives the lusion of beinga stimulant. Ethanolis

FIEPBRERYY
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also toxic like methanol, Abuse of ethanolisa major drug problem in most
countries. Ethanol can be made by fermentation of Sugars and it is the
alcohol of all alcoholic beverages. The synthesis of ethanol in the form of
wine by the fermentation of sugars of fruit juices was probably the first
accomplishment in the field of organic synthesis. Sugars from a wide
variety of sources can be used in the preparation of alcaholic beverages.

d ultimately convert 3 simple sugar (C,H,,0,) to ethanol and CO,.

rmentation alone does not produce beverages with ethanol content

2reater than 12-15% because the enzymes of the yeast are deactivated at

sells gher concentrations.

Larbon dioxide (CO,): The atmospheric concentration of CO, at present Is
200Ut 356 ppm. The greenhouse contribution of C0, is 50 %. If the present
#mission trend of CO, continues, a global warmingof3.5t04.5°Cis likely to
‘occur, It has been estimated that, the sea level may rise 0.5to 1.5 min the
=xt 50 to 100 years. An Increase in average global temperature is likely to
“crease the incidence of infectious diseases, viz, malaria, chikungunia,
schistosomiasis, sleeping sickness, dengue, yellow fever etc.

*4rbon monoxide (CO): Hemoglobin has more affinity for CO than for
ygen. Hence, less oxygen is taken up by hemoglobin, If CO is inhaled
ring breathing. When CO s inhaled during breathing, it combines with

Semoglobin (Hb) in the blood stream to form more stable complex known
carboxy-hemoglobin CO-Hb.
ange ¢

-hlodn' HbO,*- co CO-Hb + O,.

rstems, This reduces the ability of Hb to carry the oxygen to the body tissues.
rinated’ rolonged exposure to low levels of CO causes the reduction of ability of 3
longed *fson to see small objects at a distance, the reduction in night vision,
which aring ability, mental performance and time discrimination ability. It also
logical suses headache, dizziness, and lassitude and discomfort. Higher levals of
Jwould result in an increased haematocrit that s percent volume of Red
1anolis bod Cells. Thus cigarette smokers have been found to have an increase in
ol is a matocrit within minutes of smoking. Smokers having 10-20 % carboxy-
'in the =moglobin level begin to have artery blockages ataveryyoungage.

1anol is d Natural Gas (LNG) and Liquefied Petroleum Gas (LPG):

ot smell
) bleach
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Liquefied Natural Gas (LNG) and Liquefied Petroleum Gas (LPG) are highly lo|
inflammable gases. They are explosively utilized in industrial and domestic

fields as fuels. They are collectively called cooking gases. Cooking gas

consists chiefly of butane (55-vol %), a colorless and odorless gas. It is

usually mixed with compounds of sulfur (methyl mercaptan and ethyl

mercaptan) having foul smell, so that its leakage can be noticed easily.

These gases are potentially hazardous because explosion accidents might

be caused when they leak out by mistake.

Hydrogen (H,): Energy is the driving force of all activities in the nature. 1t
Nothing moves, changes, grows or decays without consumption of energy. arbif
it flows downhill from high-potential to .Jow-potential and high- {
temperature source to low temperature. For most organisms, the energy salt
required is derived from food. Unlike other organisms, human not only ’
require food energy but also energy to drive machines, to produce heat, to ped it
generate electricity, to transport, etc.

The energy is obtained from fossil fuels, solar and nuclear resources. Fossil
fusls, coal and petroleum have limited age as their consumption s

tremendous. These are non-renewable resources. They cause explosive !
pollution. The extraction of energy from solar radiation causes minimal
damage to environment; but not developed well till today and 3

unaffordable to middle class society for domestic use. Nuclear energy has
the serious problems with handling and waste disposal.

It Is, therefore, necessary to turn our attention towards the development
of fuel economy based on hydrogen. Hydrogen is not the primary source of
energy. It is an energy carrier. On combustion, it produces only water =
Hence, the advantage of hydrogen is its virtually pollution-free
combustion. It is therefore, destined to become the fuel of the future
Cracking of hydrocarbons, cracking, electrolysis and thermo chemicat
decomposition of water produce the hydrogen. Hydrogn as an energy
carrier has widespread applications. It is explosively utilized in industriat
fields as fuels. It is a colorless and odorless gas. Its leakage cannot
noticed easily. This gas Is potentially hazardous because of explosion

possibility,
References
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lonic Liquids as Precursors to Liquid Crystals

Dr. Ratna Bandyopadhyay
Department of Chemistry

n lonic liquid (IL) is a salt in the liquid state whose melting point is below
~some arbitrary temperature, such as 100 °C (212 *F). These substances are
variously called liquid electrolytes, ionicmelts, ionic fluids, fused salts,
quid salts, or ionic glasses. Any salt that melts without decomposing or
waporizing usually yields an ionic liquid. Conversely, when an ionic liquid is
soled, it often forms an lonic solid—which may be either crystalline or
SSY.

2 ionic bond is usually stronger than the van der Waals forces between
he molecules of ionic liquids. For that reason, common salts tend to melt
it higher temperatures than other solid molecules. Some salts are liquid at
or below room temperature. Examples include compounds based on the
+-ethyl-3-methylimidazolium (EMIM) cation and include: EMIM:CI, EMIM
anamide, (C,H,)(CH,)C,H,N"“N(CN)”, that melts at -21 °C and 1-butyl-
dimethylpyridinium bromide which becomes a glass below -24 *C
aw-temperature ionic liquids can be compared to ionic solutions, liquids
at contain both ions and neutral molecules, and in particular to the so-
zalled deep eutectic solvents, mixtures of lonic and non-ionic solid
ubstances which have much lower melting points than the pure
ampounds.

liquids are often moderate to poor conductors of electricity, non-
ing (e.g. non-polar), highly viscous and frequently exhibit low vapour
ure, Their other properties are diverse: many have low
ambustibility, excellent thermal stabllity, wide liquid regions, and
ble solvating properties for a range of polar and non-polar
fompounds. Many classes of chemical reactions, such as Diels-Alder
=actions and Friedel-Crafts reactions, can be performed using ionic
quids as solvents. Recent work has shown that ionic liquids can serve as
ents for biocatalysis. The miscibility of lonic liquids with water or
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organic solvents varies with side chain lengths on the cation and elec
choice of anion. They can be functionalized to act as acids, bases thet
ligands, and have been used as precursor salts in the preparation of stat st/
carbenes., emit
Liquid crystals which are considered as the “fourth state of matter"” ::;
properties that are intermediate between that of the crystalline solid stz

and that of the liquid state. Liquid crystals flow like a liquid, but they )
anisotropic compounds. The refractive index, the electric permittivity, s ey
magnetic susceptibility and the mechanical properties of a liquid ¢ pres
depend on the direction in which these quantities are measured. Typic op
liquid crystals have either a rod like or disc like shape, although m "’"’
exceptions are present. lonic liquid crystals are a class of liquid-crysta o
compounds that contain anions and cations. The ionic character me prec
that some of the properties of the ionic liquid crystals differ significants molt
from that of conventional liquid crystals. Typical for lonic liquid crystals Saits
the lon conductivity, The ionic interactions tend to stabilize lamell —id
mesophases, but ionic liquid crystals also display uncommon mesophas C=rm
such as the nematic columnar mesophases. The main driving force salul
explore ionic liquids is the fact that these compounds have a very lo DI

vapour pressure, so that they can be used to replace volatile orgz
solvents in organic reactions. Because the properties of ionic ligu
(miscibility with water and other solvents, dissolving ability, pola
viscosity, density, ...) can be tuned by an appropriate choice of the anis
and the cation, ionic liquids are often considered as designer solvens
These Ionic liquids can also be used to immobilize transition mes
catalysts in the liquid phase of biphasic catalytic reactions. Ot
applications include their use as solvents for extraction processes and
an electrolyte for batteries, fuel cells, and dye-sensitized solar cells.

Recent study showed the convergence of the two distinct fields of ioms
liquid and liquid crystal chemistry which leads to a vast new range
materials for research and industry. Interest in this has been driven in |a
part by the views that ionic liquids have potential, especially as gres
solvents for organic reactions and that liquid crystals are systems, whic
provide self-organised orientational ordering at the nanometric level.
association of order and mobility opens the door to investigations,
example, of reactions in ordered solvents in the hope of obtaining bets
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'd wit selectivity and of improved performance in electronic devices based on
1585 2 the transport of ions or electrons. Recently, solvents based on imidazolium
‘stak salt have been used with success In dye-sensitised solar cells and light
emitting electrochemical cells, and to prepare gold nano particules or
h nanorods. Despite growing interest in the properties of ionic liquids,
Hista which are frequently based on Iimidazolium compounds, very little is
ey as known of systems In which such liquids also form liquid crystals. The
'y, the Introduction of alkyl chains on aryl substituents can cause imidazolium
e precursors of N-heterocyclic carbenes (NHCs) to exhibit liquid crystal
"p 3 properties. N-heterocyclic carbenes as ligands In coordination chemistry
_— have recently received growing interest because of their electronic
alli properties comparable to phosphine ligands. In contrast, imidazolium
13 precursors of NHCs have received less attention but these cationic
ant! molecules are potentially useful in the search of liquid crystals.
tals & Salts of imidazole where the imidazole ring is in the cation are known as
nellas imidazolium salts (for example, imidazolium chloride). These salts are
tases formed from the protonation or substitution at nitrogen of imidazole. The
ce solubility of different species in imidazolium ionic liquids depends mainly

¢ lo )

on polarity and hydrogen bonding ability.

‘R.
] N®
(;»
R

in one of the suitable examples an imidazolium salt A {as shown below)
having potential of liquid crystallinity was obtained in a two-step
procedure from aniline derivative . Condensation with glyoxal followed by
treatment with chloromethyl pivalate in the presence of one equivalent of
silver triflate (tri fluoro methane sulphonate) gave the corresponding salt
A In 60% yield. The trifiate salt is air stable and could be purified by column
chromatography onsilica. Single crystals of A suitable for X-ray diffraction
were obtained by slow diffusion of hexane into a CH2CI2 solution.
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The solid state array is formed by interdigitation of the extended but
slightly curved, approximatively 29 A ° long molecules., The most
intergsting feature of this array is its lamellar structure (as shown below),
in which the layers are separated by d1 = 29.2 A °. Another repeating
distance,d2=9,0A" ,isdue to the packing of the Imidazollum entities, The
rigid rings as well as the anions are fully segregated from the flexible
chains. Clearly, the observed arrangements favour liquid crystalline
properties .The mesomorphic behaviour and phase transition
temperatures were characterised by polarising optical microscopy(POM),
differential scanning calorimetry (DSC) and powder X-ray diffractometry
(XRD). The DSC thermograms of the compound also supports the liquid

crystal phase.
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2. W Kato, T. Science 2002, 295, 5564, pp 2313-2556; (b) Yoshio, M.;

(a) ORTEP drawing of imidazolium compound A (50% thermal

ellipsolids). (b) Packing of molecules A in the crystal ,a segregation
‘between the rigid part and the alkyls tails is observed. The alkyl tails

connect the layers by their interdigitation.
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Detection And Remediation of Heavy Metals - Distr
Alternative Pathways Ecols
sens
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Prac
Soci
Pollution generating effects due to human activities have increased corl

manifold in the past 2-3 decades, Although we are aware of many essential
metals llke zinc, copper, manganese, nickel, chromium, cobalt, selenium -
they are toxic at higher concentrations because they cause oxidative stress
by formation of free radicals. Secondly, they replace essential metals in
pigments or enzymes disrupting thelr functions. The most common heavy
metal contaminants are As, Cd, Cr, Cu, Hg, Pb and Ni. Needless to say, the
environment which is constituted of air, water, soll and biota, is being
alarmingly threatened by accumulation of pollutants. This is mainly due to
human activities such as mining, electroplating, energy and fuel
production, fertilizer, sewage and pesticide application. Environmental
biotechnology is defined as the "multidisciplinary integration of sciences
and engineering In order to utilize the huge blochemical potential of
micra-organism plants and parts thereof, for restoration and preservation
of the environment and for the sustainable use of resources”,

Although biomonitoring is a vast topic having many facets to discuss, this
article focuses on the utilization of plants in the biomonitoring of heavy
metals. Also, the recent development of biosensors which has further
modified the concept of biomarking will be remarked, Finally, remediation
processes by plants for decontamination of heavy metals from soil vis-a-
vis physicochemical techniques will be explored.
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Detection of Heavy Metals blomo
Nature has Its own method to kesp track of the environmental ::“"::‘

depositions. Bryophytes and lichens have long been recognized as
sensitive Indicators of environmental conditions. Therefore, they serve as
good biomonitors. Ideal biomonitors should be chosen after giving due

consideration toits:

safety
metals
and al
ascon



Distribution—which should be wide spread and cosmopolitan

Ecological characteristics- with respect to fidelity, specificity and
sensitivity

Representativeness — should be able to indicate responses of other
taxa

Practicabllity —easy sampling

Societalimportance as in agriculture or environment
o Sentinel effect
Ttial

im- The last point emphasizes that these bioindicators must not be impaired
ress ~ by the contaminant. Again, they must accumulate and concentrate to

Is in measurable levels sbove that of the surroundings [1].

eavy The relevant information in biomonitaring (for both plants and animals) is
h tlhe commonly deduced from either changes in the behaviour of the monitor
eing

organism (impact on species composition and/or richness, physiological
and/or ecological performance, morphology) or from the concentrations
of specific substances in the monitor tissues. With proper selection of
organisms, environmental biomonitoring has several advantages like the
nees permanent and common occurrence of the arganism in the field, even in
‘l. of remote areas, the ease of sampling and the absence of any necessary
ation expensive technical equipment.

Jeto
fuel
antal

Mosses and lichens accumulate heavy metals and other compounds very

i, this efficiently because of their large specific surface and slow growth.
eavy Moreover, they do not have epidermis and cuticle, so metal ions can easily
‘ther penetrate the cell wall. Another favorable point in this respect is that

ition mosses and lichens have not developed a root system or water conductive

tis-g- tissue, so they take nutrients exclusively from the atmosphere and not
from any other sources [2]. As such they serve mostly as passive
blomonitors to provide an indication of the pollutant impact at the
ecosystem level, On the other hand, field crops and vegetables can serve
as an immediate step to detect effects on food and fodder quality and
safety. Bioaccumulators are not only used to measure deposits of heavy
metals but also radionuclides, polycyclic aromatic hydrocarbons, dioxins
and all kinds of aerosols which can also be accumulated efficiently. As far
as contaminants of food and fodder crops are concerned, they are a crucial
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step to evaluate the potential transfer to consumers.

Sampling records should be maintained in detailed form to achieve

accuracy. Thisis important for regular samplingin long-term studies. Large
" volume of samples covering the entire geographical area of interest must
be collected. The standard procedures followed post sampling is washing
with triple distilled water, air-drying and finally digesting with nitric acid
preferably in microwave digester, Certified Reference Materials (CRM) Is
used for control experiments. Elemental analysis in biomonitoring surveys
can be carried out either by nuclear techniques like Instrumental Neutron
Activation Analysis (INAA), PIXE, XRF or by non-nuclear techniques like
AAS, ICPMS, ICPAES, Mass Spectrometry. The former is not influenced by
matrix impurities or that introduced through reagents and solvents. As for
the latter, utmost care should be taken against elemental loss arising from
incomplete digestion of the sample and impurities

The idea of biomonitoring goes back to the 19th century when Nylander
(1866) used the abundance of lichens as a measure for air poliution effects
[3]. For the purpose of surveying ambient air quality, biological indicators
were used the first time in 1958 in the basin of Los Angeles, US; however,
the low cost of this method in comparison to the chemical-analytical
methods was the decisive factor. It was Schonbeck et al. (1970) who
pointed out for the first time, that biological indicators gain effects-related
information which cannot be assessed by means of chemical analytical
methods of air pollution monitoring systems(4]. The most compelling
reason for using biomarkers is that they can give information on the
biological effects of pollutants rather than a mere quantification of their
environmental levels. Biomarkers may provide insight into the potential
mechanisms of contaminant effects. By screening multiple biomarker
responses, Important information can be obtained about organism
toxicant exposure and stress. A pollutant stress situation normally triggers
a cascade of biological responses, each of which may, In theory, serve asa
biomarker [5]. Above a certain threshold (in pollutant dose or exposure
time) the pollutant-responsive biomarker signals deviate from the normal
rangein an unstressed situation,

However the flip side of lichen biomonitoring data Is that it is often
complicated by climate, natural disturbance of habitats and. land-use
history.

As a

parth
vege'

In n
techt
contis
antib
coup
recof

gene
both

appr

The

amp,
met:
an a

and

Imm
bind
supp

Soil
prim

rem¢
thre;
mani
vaic

Howy
onlyt




¢ AavL

SP——

chieve
.Large
t must
ashing
ic acid
RM) is
irveys
utron
's like

ed by

As for

from

slated
lytical

ielling

n the
Ftheir
ential
arker
nism
ggers
gasa
sure
srmal

often
d-use

vegetation are now generallya
effect relationships are usually poorly known [6,7].

In recent times, biosensors haye emerged as another promising
technology in the analyst's armory, especially for applications requiring
continuous monitoring, The recognition element which can be enzymes,
antibodies receptors proteins, nucleic acids, cells or tissue sections

amperometric, conductometric, 'optlml, acoustic or piezoelectric. Heavy

metals can be measured using the inhibition of enzyme urease, coupled to

and used as bioactive elements for detection of Ag’, Hg" and pb™ [9].
Immobilization techniques include adsarption, entrapment, covalent
binding and cross-linking [10, 11], Immobilization of enzymes on silicon
supports has attracted attention in biosensor chip technology[12],

Remediation of Heavy Metals from soil

Soll remediation processes can be chemical, physical or biological and are

primarily of two kinds i) ex- situ or ii) in-situ. The former involves

avoided. Calcium carbonate, lime or phosphate increases the PH of the soll
thereby decreasing the solubility of heavy metals like Cd, Cu, Ni, and zn.

However, in such a case the metal contamination remains in the solland is
only temporarily offset.

Sloremediation uses materials of microbial and plant origin which indeed
89




has been recognized as an alternative method of environmental cleanup Recel
processes. Since more eco-friendly, non-polluting green chemistry routes meta
are preferred this indeed has great relevance to present predicaments.
Interestingly, all the four steps of separation, destruction/degradation and
containment by physicochemical techniques are actually followed in the
use of plants as they have the inherent ability to absorb and translocate
essential and non-essential elements and organic chemicals from the soll
through roots. The generic term 'Phytoremediation’ consists of the Greek
prefix photo (plant) attached to the Latin root remedium (to correct or
remove an evil). The concept has actually been implemented for the past
300 years. Perhaps it gained popularity because of its environmentally ——
non-destructive, aesthetically pleasing qualities and of course low cost. ‘
Some plants have strongly expressed metal sequestration mechanism and
sometimes greater Internal requirements for specific metals. The -
potential of certain species of plants called “ hyperaccumulators® to hy
accumulate high concentrations of metals in the above ground parts has -
been recognized for potential exploitation in phytoremediation. At least Phy
45 familes have been found to hyperaccumulate. The ability of the
hyperaccumulators in mobilizing metals from less-soluble soil fractions - —
have been exploited in phytoremediation, (13) Pty

Plant roots normally have large surfaces and extend to a large radius. Some —
of the metal accumulating plants release metal chelating compounds into
the rhizosphere. These include organic acids such as citric, malic and oxalic
acid, which will chelate the metal and decrease the rhizosphere pH thus e O
enabling easy uptake of metals. Root surfaces also have high affinity o F
chemical receptors. Metal transporters help in the transport of metals
such as Zn and Fe from root symplast into the xylem apoplast. In case of
Alyssium species, histidine Is known to chelate Nickel and help in
translocation of other heavy metals. Metal transporters and metal binding
proteins play a major role in sequestration . Metallothioneins [MTs] help
in binding of metals such as Ag, Cd, Co, Cu, Hg and Ni. Phytochelatinsarea hypt
group of metal binding proteins in plants, which may complex the metals
and helpinstorage invacuoles.

Elemental pollutants are immutable by any biological process and can be
contained, while organic pollutants can be degraded and also their m
Ineralization can be achieved. Bloremediation of radio nuclides, heavy
metals and organic waste has been a major recent activity [14-15].
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nup Recently several indigenous plants have been tested for remediation of

utes metals, radio nuclides and organic pollutants. Phytoremediation is an
ants. umbrella term, which include the following subsets

yand

hthe Process Mechanism

pcate Phytoextraction | Use of high biomass metal accumulating plants to
?”“' remove and concentrate metals/organic
ireek pollutants In harvestable plant parts such as
o shoots, which are harvested using conventional
f past agricultural methods.

tally Rhizofiltration Use of plant roots to adsorb/absorb pollutants —
“c:sn: mainly heavy metals from water and aqueous

The waste streams.
@ e Phytodegradation | The use of plants and associated microorganisms
;ts o to degrade organic pollutants.
¥ least Phytostabilisation | The use of plants to reduce the bioavallability of
g ::ollu;tl:nts in the environment by stabilizing them
n soils.

Jctions Phytovolatilization | The use of plants to volatilize volatile metals
through foliage (e.g. mercury, selenium).

3.Some

ydsinto
«d oxalic Three major points to be noted for effective remediation by plantsare:

aH thus » Deeprootstructure for better reach and extraction
affinity » Fastrateof growth

metals
; | iontoshoot
of » Easytransiocatio 0

help in Trees differ in their ability to translocate heavy metals from root to the
binding shoot. Wood and bark are effective sinks as these are metabolically less
ITs] help active [16]. Currently, the accepted concentration of metals in shoots of
insarez nyper accumulators is 0.1% for nickel, cobalt, copper, lead and cadmium.
e metals Some of the plants belonging to Brassicaceae such as Alyssium species,

Thlaspi species and Brassica juncea; Violaceae such a s Viola calaminaria,
inosae such a s Astragalus racemosus are known to take up high

xd tthin bey ntrations of heavy metals [17]. Plants belonging to henopodiaceae,
P her i such as beet (Beta vulgaris) quinoa [Chenopodium quinoa), Russian Thistle
,es[, A 4:;{ Isola kali] and Amaranthaceae such as Red root pigweed [Amaranthus
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retrofiexus] are known to take up ' Cs, while Atriplex genus are high "%
accumulators. Indian mustard [Brassica juncea] and sunflower [Helianthus
annuus| are found to be good accumulators of uranium and lead.

Uptake and transport vary depending on the metals and plant species
used. Salix (Willow), Betula (Birch), Populus (Poplar) have been used for
purposes of phytoremediation, Fast growth and large biomass are the
deciding factors for selection of such species for phytoremediation, Turnes
and Dickinson (1993) found, in sycamore trees grown in contaminated soil
most of the Pb not retained in the roots was translocated to the stem,
while most of the Zn not retained in the roots was translocated to the
leaves. McGregor et al. (1996) analysed tissue of sycamore, birch and
willow trees which had naturally established on sites contaminated by
waste from an explosives factory and a chromium processing works. Cr, Pb
and Cu were found to have accumulated mainly in the tree roots; 2n
concentrations were highest in bark. Numerous studies have shown
accumulation to occur in actively growing tissues such as shoots and
young leaves: Drew et al, (1987) grew poplar clones in sludge-amended
soll and found Zn and Cd concentrations to be the highest in foliage [18, 18,
20]. It Is obvious, therefore, that the partitioning of heavy metals In
differentpartsof the trees are achievable.

Conclusion

Detrimental effects of heavy metals have long been established. Pollution
of the environment by heavy metals is 3 cause for concern and therefore
requires extensive investigations and remediation processes should be
evolved thereafter. As our consciousness towards more ecologically
oriented methodologles increases, alternative routes to detection and
clean up processes becomes relevant. Measurement of pollutants or its
effect in lower plants is a novel approach to keep track of any kind of
environmental degradation. This, therefore, is a receptor or effect
oriented approach. Plant biomonitoring can serve as a baseline for further
studles of the air quality and health risk.

Phytoremediation is a cost effective plant based approach, which utilizes
the ability of plants to concentrate metals as well as radio nuclides and
degrade/mineralize organic pollutants from the environment. A better
understanding of the physiological and molecular basis of metal uptake
and accumulation by hyper accumulator plants will result in
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Improvement in phytoremediation strategies for cleaning up the
environment. Lack of requirement for high disposal sites, avoidance of
“Excavation, high public acceptance and its potential versatility to treat 3

acies diverse range of hazardous materials work In tandem to give preference to
d for phytoremediation techniques over other chemical and physical
' the echnologies. Another cause for thisis that the latter technologies are also
e =nviranmentally disruptive. Limitations in phytoremediation process are
sail, that itis time consuming. There Isalso a possibility of contaminants being
‘em, feleased back into the environment due to litter fall, Enhancement in
the solubility of some contaminants may lead to pollutant migration,
and =Veiopment of transgenic plants tallored for phytoremediation will
| by 2sult in enhanced environmental cleanup, thus supporting biodiversity
.Pb nd preservation of vital ecosystems.
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Abstract

The increasingly high demand and the limited supply of the fossil fuels will
make severe energy crisis in the near future. So it is urgent to find out the
alternative sources of energy. The production of energy from biomass is a
fopic of current interest, as it could be used as renewable sources of
_energy. In this review article, the most widely used biofuel such as ethanol
-and biodiesel are discussed. Various liquid biofuels are also compared with
‘their fossil fuel counterpart.

Introduction:

Fossil fuel is the source of energy that brought mankind into the twenty-
first century. Since these fuels take millions of years to form, they are in
Smited supply and their increasingly high demand will make it run dry
sooner or later. In addition to this, the huge environmental impacts of
fossil fuels are all well known. So it's time for the society to look for the
- #iternative to the fossil fuel |

el Is a hydrocarbon produced from organic matter ( living or once
ng material) in a short period of time (days, weeks or even months) |
The biofuel is also defined as the fuel whose energy is obtained through a
ological carbon fixation process, in which the carbon dioxide is
erted Into a number of different compounds, like proteins, fats and
bcohols ete, foundina living organism.

e composition of biomass is carbon, hydrogen and oxygen, Nitrogen and

%all quantities of other atoms, including alkali, alkaline earth and heavy
#tals can also be found. Biomass is the building block or 'feedstock' for
other fuels, Biofuel comes from biomass (organic matter like corn,
#E3e, stalks of sugar cane etc.) which can be produced vear after year
ough sustainable farming practices. Hence biomass and biofuel are
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renewable energy sources which could be used largely as the Siodie.
transportation fuel that significantly reduces the emission of green house The mc
gases. or mon
Types of Biofuel : sthert

Biofuels derived from biomass can be in the form of solid, liquid and gasas
well. Wood, charcoal, bagasse etc. are the solid biofuels. While wood and
charcoals are widely used as fuel for domestic purposes such as cookingin
the rural areas of most developing countries, waste bagasse, the fibrous
material produced from sugar cane processing, is extensively used for
steam and electrical power generation in raw sugar mills. Methane gas, a
gaseous biofuel Is produced from the anaerobic fermentation of animal
wastes, wastewater treatment sludge and municipal wastes in landfills.
Ethanol and biodiesel are the two most common types of liquid biofuels Oiffere|
used now to fulfil the needs of the transportation fuel (1, 2). » Vi

Ethanol : Ethanol s the ethyl alcohol, which can be produced from Sun
different feedstocks such as sugar cane, sugar beet, barley, potatoes, poit
sweet potatoes, sunflower, corn, wheat, switchgrass, cassava, straw, be
cotton, molasses, sorghum, bagasse, miscanthus etc. 40%

Glucose and other sugars in the crops are converted into ethanol and
carbon dioxide by the method of microbial (Yeast) fermentation as given hori
below [3].

Use:

GH.,0, —* 2 CH,0H+ 2 CO, + heat Anin

Some crops require some enzymes to convert starch into sugar before it Ome

get's farmented. Although today, ethanal is made from starches and Alga
sugars, research is going on to develop a technology that allow ethanol

production from cellulose and hemicellulose as well [4]. Some other
process for the production of ethanol is the gasification. Here biomass is
converted into synthesis gas, or “syngas” at high temperature and a low-
oxygen environment. This “syngas” which s a mixture of hydrogen and
carbon monoxide can be chemically converted into ethanol and other
fuels. Ethanol Is blended with gasoline to reduce CO and other smog-
causing gases. In Brazil, gasoline contains at least 95% ethanol whereas
in other countries, ethanol usually makes up between 10% and 15% of relati
gasoline.
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odiesel :

he molecules in biodiesel are primarlly Fatty Acid Methyl Esters (FAME),
x mono-alkyl esters derived from vegetable (plant) oils or animal fats and
her biomass-derived oils. Plant oil is chemically converted to mono-alkyl
ers through the process called transesterification. The chemical
sction takes place by using several catalyst : such as acid-catalyst, base
ialyst, enzyme catalyst etc. However base catalyst is widely used due to
' short reaction time. Plant olls, animal fats or recycled cooking greases
itain triglyceride oil. During the process of transesterification, an
eohol (such as methanol) reacts with this triglyceride oils to form fatty
5d alkyl esters (biodiesel) and glycerine. The reaction requires heatand a
ong base catalyst such as NaOH and KOH.

srent types of oll used to produce biodiesel are given below,

- Virgin oll feedstock — rapeseed and soybean oils, mustard, jojoba,
sunflower, palm oil, coconut, jatropha etc. Jatropha curcas, a
poisonous shrub like tree that produces seeds which is considered to
be a viable source of biodiesel feedstock oil. Jatropha seeds yield 30-
40% crude non-edible oll and typically produces 0.75-2 tons
biodlesel/hectare [1]. Lot of research is going on to increase the oll
yield of jatropha through advancements in genetics, soil science, and
horticultural practices.

- Used Vegetable Oil or Waste Vegetable Oil.

Animal fats, chicken fat, and the by-products of the production of
Omega 3 fatty acid from fish oil.

gae which can be grown in the waste water (like sewage) without
@isturbing the land used for food production. Microscopic algae or
icroalgae use the Sun's energy to combine carbon- dioxide with
water to create biomass more efficiently and rapidly than terestrial
@ants. When photosynthesizing, certain species can produce and
‘store inside the cell large amount of carbohydrates and up to 50% by
sight of ol as triglycerides. The conversion of algae oil into biodiesel
a similar process as for plant oils based on esterification of the
"glycerides after extraction. As the cost of producing algae oil is
satively high at present, so it has not yet been undertaken on a
smmercial scale. However production of liquid transportation fuel
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from these microalgae s a topicofcurrent research at NREL[4],

e Ol from halophytes which can be grown using saltwater in co

areas where conventional Crops cannot be grown. It Is seen that
phytes are the same as that of soybeans a
sing freshwater Irrigation.

yields from these halo
otherollseeds grown u

® Sewage Sludge- The sewage-to-bio fuel field
many major com
biodiesel can beco

Various liquid biofuels are com

the table given

below,

Blofuel

Fossil Fuel

Differences )

Ethanol

Gasoline/Ethane

Ethanol has less ENergy per mass than
gasoline. It is seen that 1.5 gallons of f
ethanol produces the energy of one.
gallon of gasoline. Ethanol burns J
cleaner than gasoline producing less1
carbon monoxide. However, ethanol
produces more ozone than gasoline
and contributes substantially to SMOg. [
Engines must be modified to run on
ethanol.

|

Blodiese|

Diesel

Biodiesel has only slightly less energy
than regular diesel, It is more corrosive
to engine parts than standard diesel,
which means engines have to be
designed to take biodiesel. It Is safe,
biodegradable, and produces less air
pollutants than petroleum-based
diesel. Biodiesel can be used in its pure
form (B100) or blended with
petroleum diesel. Common blends
include B2 (2% biodiesel), 85, and B20,
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Biofuel Fossil Fuel Differences

Methanol Methane Methanol has about one third to one
half as much energy as methane.
Methanol is a liquid and easy to
transport whereas methane is a gas
that must be compressed for
transportation,

Blobutanol |Gasoline/Butane Blobutanol has slightly less energy
than gasoline, but can run in any car
that uses gasoline without the need for
modification to engine components.

Conclusion:

‘For the production of biofuels, some of the agricultural products that
specially grown are switchgrass, soybeans and corn in United States. Brazil
produces sugar cane, Europe produces sugar beet and wheat, China
‘produces cassava and sorghum, while South-East Asia produces
‘miscanthusand palm oll, India produces jatropha.

‘Blofuels represent an immense growth area around the world and have an
important role to play in displacing the types of fuels the world has used in
the past. The U.S. military, for Instance, plans to replace 50% of Its fossil-
‘Based jet fuel with biofuel alternatives by 2016 [5).
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Perceptions of Inclusion

Inclusion is an educational approach and philosophy that provides all
students with community membership and greater opportunities for
academic and social achievement. Inclusion Is about making sure that
each and every student feels welcome and that their unique needs and
learning styles are attended to and valued.

Education for All (EFA), which represents an international commitment to
ensure that every child and adult receives basic education, is based both
on a human rights perspective that education is central to individual well-
being and national development. However, EFA has not, to date, given
sufficient attention to some marginalized groups of children, in particular
those with 'special educational needs' or disabilities.

UNESCO defines inclusive education as ‘o process of addressing and
responding to the diversity of needs of all learners through increasing
participation in learning, cultures and communities, and reducing
exclusion within and from education. It involves changes and
modifications In content, approaches, structures and strategies, with o
common vision which covers all children of the appropriate age range and
@ conviction that it is the responsibility of the state to educate all children.'
Inclusive education is not 3 marginal issue, but is central to the
achievement of high-quality education for all learners and the
development of more inclusive societies. It requires that all children,
including children with disabilities, not only have access to schooling
within their own community, but that they are provided with appropriate
learning opportunities to achieve their full potential,

Inclusive schools put the values of pluralism, tolerance, and equality into
action; they ask teachers to provide appropriate individualized supports
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and services to all students without the stigmatization that comes with

)eparation. Research shows that most students learn and perform better
d exposedmtherlchnessofthemmleduwdonmrﬂadum as

long as the appropriate strategies and accommodations are inplace.

no time does inclusion require the classroom curriculum, or the
#cademic expectations, to be watered down. On the contrary, Inclusion
#nhances learning for students, both with and without special needs.
Students learn, and use their learning differently; the goal is to provide al/
Students with the instruction they need tosucceed aslearnersand achieve
standards, alongside their friends and neighbours. Inclusion is an
tort to make sure that diverse learners—those with disabilities, different
guages and cultures, different homes and family lives, different
aterests and ways of learning - are exposed to teaching strategies that
#=ach them as individual learners. Teachers in inclusive classrooms vary
neir styles to enhance learning for all students

oponents of mainstreaming hold that students with special needs be
aced in the general education setting solely when they can meet
=ditional academic expectations with minimal assistance. Yet, simply
pacing students with special needs in the regular classroom is not enough
simpact learning. Teachers in Inclusive schools are asked to vary their
ching styles to meet the diverse learning styles of a diverse
ation of students. Only then can the individual needs of all our
sudents be met. Schools of the future need to ensure that each student

sceives the individual attention, accommodation and support that will
ssultin meaningful learning.

= emerging education literature Indicates that the F.E.A.R. model that
hlights four pillars of proactive inclusive practices can replace the fear
isociated with diverse classrooms:

PCus: prompt student attention to the learning task through teacher
replanning

=gage: increase student motivation and social development through
ding a sense of belonging and contribution

nge: organize and administer the learning environment to
ccommodate all learners

101



e — R— —~
== ——"—*ﬁ‘ " -

b

Reflect: evaluate outcomes for planned lessons and activities, probl
solve and adjust

The U.S. Inclusion Movement

In the United States at least one in every ten school going children
identified with some type of disability. Through the passage of a w
range of legisiations including Education for All Handicapped Children
(EAHCA) of 1975, Americans with Disabilities Act (ADA) of 1990, No Ch
Left Behind (NCLB) of 2001, Individuals with Disabilities Education
(IDEA) 2004, and a long tradition of research and practices, the Uni
States Is said to be successful in providing a free and appropriate publ
education to all students regardless of their disability status. Although th
term “inclusion” is not mentioned in federal legislation, the intent of |
has become a reality. The U.S. inclusion movement considers t
education and Instruction of all students with disabilities to be &
fundamental right. This movement'has made both the general and special
education teachers responsible and accountable to instruct th
students with their peer groups. The collaboration between the general
and special educators ensures that students with disabllities will recei
the appropriate support and services to adequately achieve academic.
social, and life skills. Moreover, many students who do not have disabilities
but need additional support to succeed are being educated in general
education classrooms. Consequently, almast all school-going children in
the United States are being educated in their neighborhood schools in the
general education classroom settings.

The nature of a student's disability determines the services required In
order to educate them. These services and interventions are not same at
each educational level. Different approaches and intervention strategies
are Implemented at the elementary and secondary levels. At the
elementary level, students with mild-to-moderate disabilities are mostly
placed in general education classroom settings for most of the school day.
Some students are placed in special classes for part of the school day. Only
a few are placed in separate special classes with an alternative curriculum
for most of the school day. They are helped to achieve adequate academic
and social skills. At the secondary level, these students are given special
support toward becoming successful with developing friendships, peer
relationships, and knowledge about sexuality. Students with a significant
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participation In future schooling or Job possibilities,
ThelndlanEndeavoursforlnchlslon

with other roups. The objective to e achieved as stated in the NPE, 1985
Is "to integrate the physically and mentally handicapped with general

community as equal partners, to Prepare them for normal Browth and to
enable themto face life with courage and confidence.*

The concept of Integrated education in India has emerged during the mid

a shift in strategy, from a school based approach to a Composite Area

ch. In this approach, a cluster, instead of the Individual school

approach is emphasized, A cluster, usually a block of Population is taken as

culum access, Thus, with jts child-centerad Pedagogy, DPEP set a
2ge where children with special needs could be provided learning
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opportunities tailored to their needs. By 1998, many DPEP states had
conducted surveys, assessment camps and evolved strategies to provide
resource support to those children with special needs who were enrolled
in DPEP schoals. The |ED guidelines in DPEP intend clearly that “DPEP will
fund interventions for IED of primary school going children with Integrable
and mild to moderate disabilities”.

DPEP estimates clearly showed that there were a large number of disabled
children in the relevant age group, Gradually realization dawned that UPE
could not be achieved unless children with special needs were also
brought under the ambit of primary education. This led to more concrete
planning and stratification of providing resource support and remedial
assistance to children with special needs. As the programme progressed,
many models of service delivery evolved with the sole aim of providing
suppartive learning environment to children with special needs. The

. sthrustwasonimparting quality education toall disabled children,

Rehabilitation Council of India Act, 1992 passed by the Parliament, makes
it mandatory for every special teacher to be registered by the council and
lays down that every child with disability had the right to be taught by a
qualified teacher, In fact it provided punishment for those teachers who
engaged in teaching children with special needs without a license.

The Persons with Disabilities (Equal Opportunities, Protections of Rights
and Full Participation) Act, 1995 stresses the need to provide free of cost
education to all children in an appropriate environment till they are 18
years old and further emphasize their right to measures like:

a) transport facilities to the students with disabilities or alternative
financial incentives to parents or guardians to enable their students
with disabilities to attend schools;

b) the removal of architectural barriers from schools, colleges or other
Institutions imparting vocational and professional training;

c) the supply of books, uniforms and other materials to students with
disabilities attending school;

d) thegrant of scholarship to students with disabilities;

e) setting up of appropriate forum for the redress of grievances of parents
regarding the placement of thelr students with disabilities;
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f) suitable modification in the examination system to eliminate purely

mathematical questions for the benefit of blind students and students
with low vision;

g) restructuring of curriculum for the benefit of students with disabilities;

h) restructuring the curriculum for benefit of students with hearing

iImpairment to facilitate them to take only one language as part of their
curriculum.

The National Trust Act (National Trust for the Welfare of Persons with
Autism, Cerebral Palsy, Mental Retardation and Multiple Disability),
1999 also came in to existence. This landmark legislation seeks to protect
and promote the rights of persons who within the disability sector, have
been even more marginalized than others, It was first of its kind in the
category of persons addressed. It recognized the range of independence in
skills, daily living and financial management. It is the prime decision
making body for persons with disabilities and aims to provide total care to
persons with mental retardation and cerebral palsy and also manage the
properties bequeathed to the trust.

The Salamanca Statement and Framework for Action on Special Needs
£ducation (1994) emerged as a result of deliberations held by more than
300 participants representing 92 governments and 25 international
organizations. For furthering the objectives of Education for all, it
considered the fundamental policy-shifts required to promote inclusive
education, It emphasizes that schools should accommodate all children
regardless of their physical, intellectual, social, emotional, linguistic or
other conditions. The Statement affirms: “those with special educational
needs must have access to regular schools which should accommodate
‘them within child centered pedagogy capable of meeting these needs”,

India was a signatory in the Salamanca Statement. In this perspective the
Human Resource Development minister on the 215t March 2005 assured
0 the Rajya Sabha that MHRD had formulated a comprehensive action
for the Inclusive Education of Children and Youth with Disabilities.

policy of inclusion needs to be implemented in all schools and

out Indian education system as per the National Curriculum
2005.The participation of all children needs to be ensured in
of their life in and outside the school. Schools need to become

ints
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centers that prepare children for life and ensure that all children s
especially the differently- abled children from marginalized sections, ane d
children in difficult circumstances get the maximum benefit of this critica g

area of education.

The ideal of common schooling advocated by the Kothari Commission four
decades ago continues to be valid as it reflects the values enshrined in our
Constitution. Schools will succeed in inculcating these values only if they
create an ethos in which every child feals happy and relaxed. This ideal i
even more relevant now because education has become a fundamenta
right, which implies that millions of first-generation |earners are being
enrolled in schools. To retain them, the system — including its privats
sector — must recognize that there are many children that no single norm
of capacity, personality or aspiration can serve in the emerging scenario.
School administrators and teachers should also realize that when boys ang
girls from different socio-economic and cultural backgrounds and
different levels of ability study together, the classroom ethos is enriched
and becomes morea inspiring.

Inclusionin India : The Current Status

Based on analysis of the state of special and inclusive education and the
documentation of inclusive model practices, the following key
observationscan be made—

1. Central and state governments have taken a number of initiatives to
improve the enrolment, retention and achievement of children with
disabllities. There is a need to establish interlinks and collaborations
among various organizations to prevent overlapping, duplication and
contradictions in programme implementation.

2. Most services for children with disabilities are concentrated in big
cities ar close to district headquarters. The majority of children with
disabilities who live in rural areas do not benefit from these services.

3. There Is an absence of consistent data on the magnitude and
educational status of children with disabilities, and the disparities
between regions and types of disability. This makes it difficult to
understand the nature of the problem, and to make realistic
Interventions.
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4 Special schools and integrated educational practices for children with
disabilities have developed over the years. Inclusive educational has
gained momentum over the last decade.

Community involvement and partnerships between government

agencies and NGOs have been instrumental in promoting inclusive
education.

Many schools have a large number of children in each classroom and
few teachers. As a consequence of this, many teachers are reluctant to

work with children with disabilities. They consider it an additional
workload. ~

. Training for sensitization towards disability and inclusion issues, and
how to converge efforts for effective implementation of programmes,
are important concerns.

Different disabilities require different supports. The number of skilled
and trained personnel for supporting inclusive practices is not
adequate to meet the needs of different types of disability.

The curriculum lacks the required flexibility to cater to the needs of
children with disabilities. There are limited developmentally
appropriate teaching—learning materials for children both with and
without disabilities. The teaching-learning process addresses the
Individual learning needs of children in a limited way.

. Families do not have enough information about their child's particular
disability, its effects and its Impact on their child's capacity. This often
Ieads to a sense of hopelessness, Early identification and intervention
Initiatives sensitize parents and community members about the
education of children with disabilities.

ns for the Indian Inclusive Settings

ring in mind the Indian scenario, the following recommendations need

be considered in order to move towards education of children with
bilities ininclusive settings—

The attitude that 'inclusive education Is not an alternative but an
Inevitability, if the dream of providing basic education to all children is
to ever become a reality' needs to be cultivated among all concerned
professionals, grassroots workers, teachers and community members,
especially in rural and remote areas.
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Links and bridges need to be built between special schools and
inclusive education practices. Unkages also need to be established
between community-based rehabilitation programmes and inclusive
education.

Public policies, supportive legislation and budgetary allocations
should not be based on incidence, but on prevalence of special
education needs, and take into consideration the backlog created as 2
result of decades of neglect.

The existing dual ministry responsibilities should be changed.
Education of children with disabilities should be the responsibility of
the Department of Education. The Ministry of Welfare should confine
itself to supportactivities only,

Inclusion without 'adequate’ preparation of general schoals will not
yield satisfactory results. It is essential that issues related to
infrastructural facilities, curriculum modification and educational
materials should be addressed.

Regular evaluation should be based on performance Indicators
specified in the implementation programme, and accountability for
effective implementation at all levels should be ensured.

There should be emphasis on bottom-up, school-based interventions
as part of regular education programmes following inclusive
strategies. The programme should be based on stakeholder
participation, community mobilization, and mobilization of NGO,
private and government resources.

The training of general teachers at pre-service and In-service levels
should address the issue of education of children with disabilities, so
thatteachers are better equipped to work in an Inclusive enviranment.
Some of the issues in training that need to be addressed include the
methodology to be adopted for identifying children with disabilities
classroom management; use of appropriate teaching methodologies,
skills for adapting the curriculum; development of teaching-fearning
materials that are multi-sensory in nature; evaluation of learning; etc.
The time has come to scale up successful experiments on teacher
training such as the Multi-site Action Research Project and the Indian
adaptation of the UNESCO Teacher Education Resource Pack, since
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these experiences are lying dormant.

. Orientation training of policy-makers and education department

officials, both at the state and block level, is essential. In addition,
there is a need to develop on-site support systems for teachers.
Grassroots workers, parents, special school teachers, para-teachers
and other individuals can be shown how to provide the required
support.

10. The existing handful of teacher trainers cannot reach the vast number

of teachers working with children with disabilities in rural/remote
areas. There is a need to explore alternatives such as training para-
teachers, investing in pilot studies to develop tele-rehabilitation
programmes, and exploring strategies for distance education.

. The preparation of children—in the form of early childhood

intervention before enrolment—is required. This would ensure that
they do not drop out, are retained in schools, and compete equally
with other children.

12.In order to strengthen inclusive practices, networking between

existing practitioners (i.e., IEDC, DPEP, SSA, etc.) would be useful.
Simultaneous implementation, and consistent monitoring,
reinforcement and coordination between government departments
and NGOs at national and state levels will promote inclusive practices.

Inclusive Education in Teacher Education

Many academics In the field of inclusive education point to teacher
education and school leadership as essential for the implementation of
inclusive education in the classroom, yet the standard of teacher training
courses across India varies hugely. They usually approach the inclusion of
children with disabilities from a deficit perspective. In the general teacher
education diplomas and degrees available nationwide, there Isan optional
‘special needs' paper to train and 'prepare’ teachers to identify and
diagnose disablility. However, itis notan integral part of the training, and it
does not train teachers to deal with diversity or challenge negative
attitudes. However there has been a significant change, as Inclusive
£ducation is taught as a Compulsory paper in Teacher Education in many
Universities currently.
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institutional change, However, 3 'special needs’ focus and a lack of training
formanagement, combined with didactic training methodology do little to

qualified, let alone confident, candidates. However, school an
pedagogical quality appear to be the keys to an end to marginalization

children with disabilities, unlocking the doorway to freedom ang
empowerment.

Inclusion : Myth orReality

In India, Persons with Disability Act in 1995, made It imperative
educational institutes to take steps towards inclusive education, layi
great emphasis on the equality and rightful treatment of people

disabilities. Statistics (from a September, 2012 report) note that 9/10"
such children in India still find themselves excluded, although it has

Deficient specialized teachers In mainstream schools, the ini
expenditure associated, lack of compulsory implementation and quota
the disabled in schools along with the lack of decisive action

Resource Development proclaiming “Education is the true alchemy
can bring India its next golden age” and their unambiguous motto "l
knowledge, and knowledge for all* it is for everybody concerned
decisively take significant strides towards Inclusion and incly
education to completely realize the true human resource potential of
country.

110




1

8.

Dasgupta, P. R, (2002) Education for the Disabled, in Hegarty, 5. & Alur
M. (eds) Education and Children with Special Needs: from Segregation
toInclusion, New Delhi: Sage Publications

Giffard-Lindsay, K. (2006) The Educational Inclusion Experiences of a
blind student in mainstream primary schoolin England, 1999-2006, MA
International Education research paper, University of Sussex

- Mukhopadhyay, 5. & Mani, M. N. G. (2002) Education of Children with

Special Needs, in Govinda, R. (2002) {ed) India Education Report,
NIEPA, New Delhj: Oxford University Press (pp. 96-108)

. Oliver, M. ( 1996), Understanding Disability: from theory to practice,

London: Macmillan Press Ltd

Peters, S. (2004) Inclusive Education: An EFA Strategy for All Children,
Washington DC: World Bank

Sen, Supatra (2011), “Competence And Performance As Professional
Attributes in Teacher Education” in National Seminar “Professionalism
InTeacher Education,” pp 56-60.

+ Sen, Supatra (2014), ‘Teachlng—Leaming in 21" Century Classrooms :

The Changing Role of teachers” in National Seminar “Contemporary
trends and practices in Teacher Education,” pp13-14.

Sen, Supatra (2014), “Inclusive Education for Human Resource
Development” in International Seminar “Education of People with
Special Needs *

5k



A Dive Into The Depths of Victoria Pond A g

(Uluberia College Premises) wset

Aby

Mausumi Goswami & Dr. Debasish Pal ndr

Dept. of Zoology Whi

oi2n

mum

=mp

Introduction: and

Uluberia s a Sub-divisional town and age-old Municipality in the district of ot

Howrah, West Bengal. Uluberia city of country India lies on the plan
geographical coordinates of 22° 28' 18" N, 88° 6' 48" E. Uluberia Collegeisa

premier teaching institute of Howrah. There is a pond at the centre of the Pon

college which, apart from adding to the beauty of the college also
harbours an interesting array of flora and fauna. Because the area Is
densely populated the pond water is used for a variety of different works. )
Anthropogenic disturbances and the resultant negative effect on PON
freshwater ecosystem Is a worldwide problem and poses threat upon
availabllity of these resources in days to come. Because a large number of
people uses the pond water it becomes important to know how the

structure and function of the ecosystem is being affected due to human
interference.

Plankton Abundance In Victoria Pond:

In an attempt to standardize techniques to accumulate and clarify
observations, first of all efforts are made. Water from Victoria pond was
collected at different times of the day. This pond is used for various
purposes. Early in the morning (from 7:30-9:00 AM) some local inhabitant
comes to bathe In the pond. They wash their clothes and sometimes
kitchen utensils are washed too. At this time detergent and soap mixes
with the pond water. It is observed therefore that the planktons are
present in least number at this time. Before commencement of College
hours a water sample from the pond would therefore show least
planktons. Collection of water sample between 11:00 AM -12:30 AM will
display the actual plankton picture. After this time planktons tend to move
vertically downwards. This is due to rising heat. After 5:00pm plankton
abundanceis resumed.
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s per standard procedures for collection of planktons plankton net is
‘wsed to strain out planktons. Counting is done using a Sedgwick rafter.
Abundance of zooplankton of the original sample is estimated as
dividuals/m’using the equation n=axCx1000x10°/NxL

ere, n=total number of planktons individual/m’, a=total number of
anktons in 1ml, C=volume of concentrate expressed in ml, 1000=
ymber of grids in the counting chamber, N=number of grids are
smployed, L=volume of water filtered expressed in litre. February -March
ad June-July are the months when maximum plankton abundance is
ated. The minimum is observed in April and August. It is found that
ankton abundance is not yet resumed even till late November this year.
reasons need to be predicted., :

and Dom:

still, open water of the lake dead organisms and other organic material
particulate organic matter (POM) drift towards the bottom. On its way,
OM Is constantly ingested, digested and mineralized until much of the
ganic matter settles on the bottom in the form of humic compounds.
ch of the humus arrives to the bottom in considerably large packages to
further fragmented and digested by bottom dwelling detritivores i.e.
ils and other mollusks.

ajor sources of the DOM are the free floating macroalgae,
toplankton and zooplankton inhabiting the open water.

ler Quality Monitoring:

ce man has been polluting both surface and subsurface waters at an
ing rate a qualitative assessment becomes necessary.

: Water is colourless. But the water of Victaria pond is greenish due
presence of phytoplanktons. In other words the water is rich in plant
rients. This often poses no harm but the presence of colour makes the

er undesirable for many uses.

i@ and Odour: These parameters mainly depend upon human senses
4 vary from person to person. In spite of the fact that the water is used
50 many purposes ~the taste and odour Is not yet undesirable. In fact
ste and odour is generally described in comparison to taste and odour of
2 known material and “dilution technique” to guantify taste and

isanold technique.
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Temperature: Temperature poses effect on the metabolic rates of the
inhabitants of water. Though seasonal and diurnal variation rarely cause
any problem yet higher temperatures increases the solubility of a numbe
of salts and sollds and reduces the solubility of gases. Though wates
temperature varied from season to season temperature at April-May was
found to be 32°Cand around26°Cin December.

PH: pH of water from Victoria pond remains around 9.5 throughout the
year. This indicates the water carries a greater load of dissolves
substances,

Suspended Matters and Dissolved Solids: Colloidal particles ang
suspended matters causes turbidity of water. A fairly good Iidea &
dissolved solids can be obtained by the observation on ele
conductivity as dissolved salts ralse conductlvity of water.

Hardness: Temporary and permanent hardness is generally caused duen
carbonates, bicarbonates and chlorides and sulfates respectively. Thoug
total hardness is calculated by titration, measurement of Ca++ and Mg+
of the pond water would provide a clearer picture, Estimation of hardnes
using ammonium buffer and erichrome black t solution showed the
hardness of pond water to be 392.6 ppm. This indicates the water is qu
hard.

Acidity, Alkalinityand Concentration Of Various Salts: The concentratic
of various ions and radicals in a water sample provides useful Informatic
about the quality of water. The determination of the concentration g
these ions or radicals involves advanced analytical methods depend

upon their chemical, optical, spectral or nuclear properties for whis
sophisticated laboratory equipments are required. An appreciation 2
acidity and alkalinity can be made, however In the laboratory wie
standard titration methods .Concentration of Na+, K+, Ca+ Mg++ provic
useful information about electrical conductivity, hardness, alkalinity z
salinity while concentration of nitrates .phosphates and chlorides helps
predicting the nutrient or trophic status of the water. Some of these g
are useful plant nutrients and are results of decomposition &
mineralization of organic matter. Titrational procedures usi
phenolphthalein and methyl orange indicator in August showed tos
alkalinity of the pond water to be 10.47ppm. Apart from these BOD
COD measures can offer a more complete estimate of the organic matis
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content and mineralization of the organic matter by the microbial
component of the systam,

TrophicStructure and Trophic Dynamics:

Trophic status refers to the organic content of natural waters and the rate
at which that organic matter is metabolized. Oligotrophic waters have low
levels of nutrients and low biological productivity and turnover; eutrophic
waters have high nutrient levels, high biological productivity and high
rates of turnover. The trophic status of lakes is strongly influenced by the
underlying rock strata. Trophic status increases when the total input of
nutrients exceeds the amount of organic matter that is sedimented, or
metabolised and respired as carbon-di-oxide. The trophic structure of
Victoria pond needs to be vividly worked upon and a model for the trophic
dynamics can be framed then.

Problems Emerging From Improper Use of The Pond:

Health of a pond depends upon the plankton communities residing in the
pond. Planktons are big oxygen producers In pond waters, Productivity of
green plants in a pond determines the fertility of the pond . Measurement
of primary productivity let us know the rate at which plants use the sun
energy to produce carbohydrates. In Victoria pond phytoplanktons are
greater in number than zooplanktons, A scrutiny of an ml of pond water
under the microscope reveals this. The gross primary productivity and the
net primary productivity of the pond water were calculated using the
equations:

GPP = (LB-DB/incubation time) x (0.375/PQ) x1000 mg/ cm3/hr
NPP = (LB-1B/incubation time) x (0.375/PQ) x1000 mg/ cm3/hr
Here LB=light bottle

IB=Initial bottle

DB=Darkbottle

GPP was found to be 659,38 mg/ cm3/hr and NPP was found to be 104.16
mg/ em3/hr. This great difference between the GPP and NPP clearly
peckons the large number of phytoplanktans in the pond. Greater number
of phytoplankton indicates high turbidity and hence the depth upto which
ghytoplanktons can survive.GPP is equivalent to the energy fixed In
photosynthesis. Indiscriminate use of the pond water would adversely

shiect the plankton diversity.
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Floating wastes of the pond particularly used thermocol plates, portion:
Durga and Saraswati |dols etc adversely affect the serenity of the col
atmosphere and decrease its recreational acceptance. At certain th
Chironomus, a known benthic inhabitant takes refuge in the suspent
plant parts and other suspended objects leaving the solil. The
covering of the egg mass of Chironomus, collected from flost
thermocol plates show microorganisms which can be Vibrio cholerie
Aeronomus sp. Though studies indicate that adult chironomids do »
transmit diseases and act as very good fish-feed other studies point to th
possibility that they might transmit typhoid. The genetic, ecological a
behavioural interaction of the microorganisms to chironomids might
adverse impacts on public health and fishery.

Hardness (asCaCO3) of the pond water as measured in our laboratory
392.6 ppm. According to Bureau of Indian Standards 1S10500-1991 wz
above 300ppm Is considered to be very hard. Alkalinity Is 10.47mg
Alkalinity adversely affects water treatment efficiency. Hardness
cause encrustations in water supply structures. pH remains around 8%
throughout the year. Again according to Bureau of Indias
StandardsIS10500-1991 water beyond the limit of 6.5-8.5 affects the
mucous membrane and water supply system. Some other parameters are
vividly being worked upon.

Steps That Can Be Taken To Reduce Pollution: Awareness among common
people is required firstly. A respect for the Institution that caress and
nurtures young ones from local inhabitants as well as different districts of
the state and metamorphose them to complete man would solve the
problem to a great extent. Washing of kitchen utensils and clothes with
soap and detergents in the pond water poses deleterious consequences.
This is evident from the two nearby ponds of the locality. A similar fate is
never acceptable for Victoria pond. Wastes from construction works,
however small, should not be dumped in the pond. Immersion of idols and
throwing of used plates etc should be restricted as far as possible. Timely
testing of the pond water can allow prevention of an irreparable loss.

Concluding Remark:

A tendency among us is to throw away what we dislike Into the water. Our
“dislike” is then out of sight and out of mind. But, such mindless actions
often pose harm to the water-body and its inhabitants by augmenting
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rophication. Victoria pond not only adds to the beauty of the College
also is a magnum opus of the almighty which Is evident from the rich
Slodiversity it harbours, Inall respect, therefore, it should be taken care of.
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Edible Insects: Future of Human Food

Shataddi Mitra
Degarmere of 2ociogy,

Itis widely accepted that by 2050 the world will host 9 billion people. To
accomodate this number, current food production will need to almos:
double. Land is scarce and expanding the area devoted to farming Is rarely
a viable or sustainable option. Oceans are overfished and climate change
and related water shortages could have profound implications for fooe
production, To meet the food and nutrition challenges of today —there are
nearly 1 billion chronically hungry people worldwide — and tomorrow.
what we eat and how we produce It needs to be re-evaluated
Inefficiencies need to be rectified and food waste reduced. We need o
find new ways of growing food. Insects as an alternative sustainable foog
source have been mentioned on several occasions. However for many
people of the world insects are not an alternative, but are rather a staple
andanormal nutritional commodity, often not even cheap.

What s Entomophagy?

Entomophagy is sometimes defined broadly to include the practice of
eating arthropods that are not insects, such as arachnids (tara

mainly) and myriapods (centipedes mainly). The term is not used for !
consumption of other arthropods, specifically crustaceans like crabs
lobsters and shrimp. Insects are eaten by many animals, but the term &
generally used to refer to human consumption of insects; animals that e
Insects are known as insectivores.

History of entomophagy:

Insects have served as a food source for people for tens of thousands o
years, allover the planet.

The history of entomophagy is well documented by Bodenheimer (195
In the Middle East, as far back as the eighth century BCE, servants we
thought to have carried locusts arranged on sticks to royal banquets in the
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palace of Asurbanipal (Ninivé). The first reference to entomophagy in
Europe was in Greece, where eating cicadas was considered a delicacy.
Aristotle (384~322 BCE) wrote in his Historia Animalium: *The larva of the
cicada on attaining full size in the ground becomes a nymph; then It tastes
best, before the husk is broken [l.e. before the last moult]”. He also
mentioned that, of the adults, females taste best after copulation because
they are full of eggs.

Today insect eating is rare in the developed world, but insects remain a
popular food in many developing regions of Central and South America,
Africa, and Asia. People from Thailand, Vietnam, Cambodia, China, Africa,
Mexico, Columbia and New Guinea to name just a few, are regions where
the Inhabitants eatinsects for nutritional value'as well as for taste.

Some of the more popular insect and arachnids eaten around the world
are: crickets, grasshoppers, ants, a variety of species of caterpillar, also
referred to as worms, such as the mopani worm, silkworm and waxworm,
and last but not least scorpions and tarantulas.

There are an estimated 1,462 species of recorded edible insects including
arachnids. And in all likelihood, there are hundreds if not thousands more
that simply haven't been sampled or perhaps not even discovered yet.

Entomophagy in India:

Indian tribals (Muria tribes in Madhya Pradesh, Negrito tribes of the
Andaman Island, various tribes in Manipur, the Khasi of Meghalaya etc.)
use nsects in a variety of ways. Species containing valuable protein, easily
digestible fats, and considerable amounts of vitamins & minerals are
consumed; others serve as raw material for folk remedies.

¥ a significant study, Meyer- Rochow and Changkija (1997) identified at
#5142 species of Insects used as food by Ao-Nagas in Nagaland. Their list
cluded 1lspecies of Orthoptera, 9species each of Coleoptera and
epidoptera, Bspecies of Hemiptera and the rest distributed in Mantodea
nd Odonata,

methods to prepare edible insect in India;

ntatomid bugs and honeybees are being consumed both raw and
pasted. Short-horned grasshoppers (Acrididae) are fried in ol after
wing their wings removed and are then simply eaten with salt. The
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insects, however, may also be stuffed in 3 bamboo pipe, smoked dry for 3-4
days, mixed with chill and salt and then added to rice meals. Crickets and
mole crickets (Gryllidae and Gryllotalpidae) are collected mostly during
summer nights between the months of May and July. Freshly collected
specimens are put inside a bamboo pipe and smoked dry for nearly one
week. Completely dried material is then crushed into a powder and mixed
with chill peppers, salt and bamboo shoots to form a special type of
chutney, This chutney is taken with rice or with a local drink known as
Apung and is regarded as most delicious by all members of the tribe
irrespective of age and sex,

Major groups of edible insects: .

Globally, the most common Insects consumed are bestles (Coleoptera),

beside this, other groups of edible insects are

e Lepidoptera-caterpillar

o Hymenoptera-bee, wasp

o Orthoptera-locust,cricket,grasshopper

e Hemiptera-true bugs, cicadas, leafhoppers, plant hoppers, scale
Insects

e lIsoptera-termites
e Odonata-dragonfly
o Diptera-flles

Lepidoptera are consumed almost entirely as caterpillars a
Hymenoptera are consumed mostly in their larval or pupal stages.
adults and larvae of the Coleoptera order are eaten, while the Ortho
Homoptera, Isoptera and Hemiptera orders are mostly eaten in
mature stages.

Advantages:

Nutritive value of Insects:-

Insects have been well-recognized worldwide as nutritious food, since
insects provide -

e Proteins (amino acids such as methionine, cysteine, lysine, and
threonine),
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Carbohydrate
Fats
Some minerals (calcium, iron,zinc, phosphorous)

Some essential vitamins —vitamin A, B complex, C (Capinera, 2004;
Johnson, 2010; Xiaoming et al,, 2010).

For example, caterpillars contain proteins to the extent of 50— 60g/100g
dry weight, the palm weevil grubs contain 23-36g, Orthoptera contain
41-91g, ants contain 7-25g and termites contain 35-65g/100g (Bukkens,
1997; Ramos-Elorduy, 2005). This quantity Is more than in ground beef
127.4g) or boiled cod fish (28.5g) (Banjo et al., 2006a; Okaraonye and
Skewuchi, 2008).

Maximum contents of amino acids in silkworms' pupae followed by the
]bamboo caterplllar Omphisa fuscidentalis Hmps. (Lepidoptera:
Crambidae) and the house cricket have been reported {Yhoung-aree,
2010). Caterpillars, grubs of palm weevils (Rhynchophorus spp.
{Coleoptera: Curculionidae)) and termites are rich in fat (Bukkens, 1997).

Maximum contents of calcium of 61.3, 72.4 and 76mg/100g dry weight
Bave been recorded, respectively, in dung beetle (Oryctes sp. (Coleoptera:
Scarabaeidae)) grubs (Banjo et al., 2006a), palm weevil grubs (Onzikou et
al., 2010) and adult house crickets (Vogel, 2010).

Maximum contents of iron of 27-29 and 35.5mg/100g dry weight have
been found In termites and caterpillars, respectively (Banjo etal., 2006a).

Similarly, maximum contents of phosphorus of 226-238mg/100g are
prasent In grasshoppers and the giant water bug Lethocerus indicus
tepeletier & Seville (Hemiptera: Belostomatidae; Feng et al., 2000),

A high content of magnesium (7.54-8.21mg/100g) has been found in
oppers and weevils (Banjo et al,, 2006a).

ig8s, larvae and pupae of honeybees have a high amount of vitamins A, B2
2 C to the extent of 12.44micro g/100g, 3.24mg/100g and
mg/100g, respectively (Bukkens, 1997).

ries obtainable from insects run as high as 776.9kcal/100g of insects,
exceeding those from soybean, maize and beef (Ramos-Elorduy,
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In a recent study in Kenya, wheat buns enriched (5% mix) with the termit=
Macrotermes subhyalinus Rambur (Isoptera; Termitidae) were better than
ordinary breads for some attributes (e.g. size, colour, texture, aroma) ana
consumers' preference. Further, Kinyuru et al, (2009) found higher
contents of riboflavin (0.17 versus 0.26mg], niacin (0.90 versus 1.11mg).
folic acid (0.30 versus 0.33mg), calcium (10 versus 10.83mg), iron (1.20
versus 1.80mg) and zinc (2.78 versus 3.23mg) than in ordinary bread. The
oll extracted from R. phoenicis grubs contains a high level of unsaturates
components and exhibits good physiological properties due to which it i
used as edible oil (Okaraonye and Ikewuchi, 2008; Onzlkou et al., 2010), I
the case of silkworm caterpillars, eating them can be sufficient for daily
requirements of copper, zinc, iron, thiamin and riboflavin, and the
deficiency of riboflavin can be fulfilled by eating those insects containir
this amino acid (Gordon, 1998), Protein production from insects is als
ecologically sustainable and consumes fewer resources than anlms
protein (Gordon, 1998),

Therapeutic food

Director of pediatric nutrition at the University of Alabama at Birming
Frank Franklin has argued that since low calories and low protein are th
main causes of death for approximately 5 million children annually, |
protein formulated into a ready-to-use therapeutic food similar
Nutriset's Plumpy'Nut could have potential as a relatively inexpe

solution to malnutrition.{ Parry, Wayne (22 February 2012)). In 2009, ©
Vercruysse from Ghent University in Belgium has proposed that Inses
protein can be used to generate hydrolysates, exerting bath ACE inhibite
and antioxidant activity, which might be incorporated as multifunctios
Ingredient into functional foods. Additionally, edible insects can pro
good source of unsaturated fats, thereby helping to reduce corons
disease, (Ramos-Elorduy, Julieta; Menzel, Peter (1998).

Pest control

Some researchers have proposed entomophagy as a solution to pe
control. In parts of Mexico, Sphenarium purpurascens is controlled by
capture and use as food. Such strategies allow decreased use of pesticic

Environmental benefits
Insects promoted as food emit considerably fewer greenhouse ga
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(GHGs) than most livestock (methane, for Instance, is produced by only 2
few insect groups, such as termites and cockroaches).

Insect rearing is not necessarily a land-based activity and does not require
land clearing to expand production.

The ammonia emissions associated with insect rearing are also far lower
than those linked to conventional livestock, such as pigs. Insects can feed
on bic-waste, such as food and human waste, compost and animal slurry,
and can transform this into high-guality protein that can be used for
animal feed.

Livellhoods benefits-

Insect rearing can be low-tech or very sophisticated, depending on the
level of Investment.

The mass production of insects has great potential to provide animals
proteinsforhuman  consumption indirectly as livestock feed.

Insect harvesting is a low-capital Investment option that offers entry even
tothe poorest sections of society, such as women and the landless.

Disadvantages:

Spoilage

The researchers found that "spore forming bacteria are a potential
~spollage and safety risk" for both cooked and uncooked Insect protein.
‘While more study is needed before integration into the food supply,
current data suggest that while edible insects must be processed with

«are, simple methods are available to prevent spollage. (Klunder, H.C.;
Wolkers-Rooijackers, J.; Korpela, J.M.; Nout, M.J.R. (2012).

pesticide use can make Insects unsuitable for human consumption.
Herbicides can accumulate in Insects through bioaccumulation. For
sample when locust outbreaks are treated by spraying, people can no
Jenger eat them. This may pose a problem since edible plants have been
sansumed by the locusts themselves.  Capinera, John L. (2004),

altaboo:
anthropologist Marvin Harris has also suggested that the eating of

123




£ v

5. Parry, Wayne (22 February 2012), "Study: Eating bugs could reduce

. -
\ .

insects is taboo in cultures that have other protein sources that require

less work to obtain, such as poultry or cattle, though there are cultures &
which feature both animal husbandry and entomophagy. Examples can be
found in Botswana, South Africa and Zimbabwe where strong cattle-
raising traditions co-exist with entomophagy of insects like the mopane
worm, 7
Policy Instruments: L

In 2008, the FAQ organized a conference to "discuss the potential for
developing insects In the Asia and Pacific region.

In 2011, the European Commission issued a request for reports on the
current use of insects as food, with the promise that reports from each
European Union member state would serve to inform legislative proposals
forthe new process for novel foods. (Byrne, Jane (16 November 2011),

Conclusion:

Recent developments in research show edible insects to be a promising
alternative for the conventional production of meat, either for direct
human consumption or for indirect use as feedstock, Nevertheless, a
tremendous amount of work still needs to be done by a wide range of
stakeholders over many years to fully realize the potential that insects
oﬁarforfoodandfeedsecurity.
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Problems And Prospects of E-marketing In India

Dipak Kumar Nath
Department of Commerce

Abstract

E-marketing means using digital technologles to help sell your goods or
services. These technologies are a valuable complement to traditional
marketing methods whatever the size of your company or your business
model. The basics of marketing remain the same — creating a strategy to
deliver the right messages to the right people, What has changed is the
number of options you have. Though businesses will continue to make use
of traditional marketing methods, such as advertising, direct mail and PR,
e-marketing adds a whole new element to the marketing mix. Many
businesses are producing great results with e-marketing and its flexible
and cost-effective nature makes it particularly suitable for small
businesses. This paper discusses the problem of impact of electronic
environment on marketing process. In the first part, utilization of various
tools and techniques is presented and analyzed. Second part of the paper
is focused on challenges emerging in the new reality. Next part briefly
discusses opportunities arising for marketers with electronic environment
development. Finally conclusions are provided. Here the researchers have
analyzed to find outthe opportunitiesand challenges of E-marketing.

Introduction

£ -Marketing is also known as Internet marketing & it is a component of
electronic commerce. E-Marketing can include information management,
public relations, customer service, and sales. Electronic commerce and E-
ng have become popular as Internet access Is becoming more

ely available and used. Well over one third of consumers who have
met access in their homes report using the Internet to make
ases. The development of e-marketing has been one of the most
portant and influential trends in the field of business, marketing and
ation Technology offer the past decade. It has revolutionized the
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manner in which certain businesses market their products and the advent
of social media offers the potential to revolutionize the manner in which
businesses and consumers Interact in the future. This essay will evaluate
the challenges and opportunities of e-marketing upon businesses. This
paper will define the importance of e-marketing, examine how e-
marketing helps businesses to reach their customers, highlight some of
the most important advantages and disadvantages of e-marketing, you
challenges and opportunities of e-marketing The conclusion will argue ..
that the impact of e-marketing upon businesses has been largely positive
and that despite a number of potential problems e-marketing offers
exciting new opportunities for business growth and development.

E-Marketing Definition

E-marketing means using digital technologies to help sell your goods or
services. These technologies are a valuable complement to traditional
marketing methods whatever the size of your company or your business
model. The basics of marketing remain the same — creating a strategy to
deliver the right messages to the right people. What has changed is the
number of options you have. Though businesses will continue to make use
of traditional marketing methods, such as advertising, direct mail and PR,
e-marketing adds a whole new element to the marketing mix. Many
businesses are producing great results with e-marketing and Iits flexible
and cost-effective nature makes it particularly suitable for small
businesses.

Objectives of E-Marketing

E-marketing objectives define what you want to achieve through your e-
marketing campaign. They set the reasons why your business wants to go
online and allow you to estimate and monitor the progress of your online
marketing activities. They also provide an incentive to focus on critical
areas and formulate strategies to help achieve intended objectives.
Different businesses may develop different e-marketing objectives
depending on their individual circumstances. A useful framework for
developing effective e-marketing objectives is the five S's framework,
which includes;

1, Sell-usingthe internet tosell products and services
2. Serve-usingtheinternetto serve customers

g%gg—.‘-‘..»O.
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3. Speak — using the internet to communicate with customers (both
existing and potential)

4. Save-using the Internet to save/ reduce cost

5. Sizzle— using the internet to bulld brand identity When setting your e-
markating objectives,

you need to make sure that they are:
o Specific—specify what is to be achieved

e Measureable — expressed in measurable terms such as key
performance Indicators, outcomes, numbers, percentage, dollars, etc.

e Action-oriented — state which actions need to be taken and who will
take them

# Realistic—achievable with the resources available
e TimeSpecific—establish specified time frames.
Examples of some typical e-marketing objectives could be:

@ To achieve 20% online sales within the first year of launching online
marketing campaigns.

» Toincreaseonlinesalesforall products by 15%in2011.

» Togrowemall coverage to 50% of the current customer base by the end
of next year.

» To reduce the annual cost of direct marketing by 20% through e-malil
marketing.

< I m w YW -

» Toimprove brand awareness, brand favourability and purchase intent
by surveying 300 online customers each month.

Importance of E-Marketing
rketing gives businesses of any size access to the mass market at an

rdable price and, unlike TV or print advertising, it allows truly
nalized marketing. Specific benefits of e-marketing include:

Global reach — a website can reach anyone in the world who has
internet access. This allows you to find new markets and compete
globally for only a small investment.

FORHEFEY
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o Lowercost-a properly planned and effectively targeted e-marketing

e

)|

campaign can reach the right customers at a much lower cost than
traditional marketing methods.

ing
e Track able, measurable results — marketing by email or banner £y
advertising makes it easjer to establish how effective your campaign 2 Pre
has been, You can obtain detailed information about customers' loc:
responsestovourad\rertisfng. offe
24-hour marketing —with a website your customers can find out about S On
your products even if your office is closed. con
Personalization - if your customer database is linked to your website, nsant
then whenever someone visits the site, yoi can greet them with nteres
targeted offers. The more they buy from You, the more you can refine Disady
your customer profile and market effectively to them.
i Slo
One-to-one marketing - e-marketing lets you reach people who want too‘-
to know about your products and services instantly, Forexample, many ther
people take mobile phones and PDAs wherever they go, Combine this
with the personalized aspect of e-marketing, and you can create very L The
powerful, targeted campaigns. befo
More interesting ﬂmlw-emad@tlng lets you create interactive ﬁu; ;
campaigns using music, Braphics and videos. You could send your refiit
customersagameora quiz—whatever you think willinterest them. popu
Better conversion rate —if you have a website, then your customers are 3. Othel
only ever a few clicks away from completing a purchase. Unlike other elactr
media which require People to get up and make a phone call, post a
letter or go to a shop, &-marketing is seamless. Together, all of these 4. Onec
aspects of e-marketing have the Potential to add up to more sales. becau
This ie
Advantages of E-Marketing andh
L. One of the most important advantages is the fast availability of the 5. Other
information, The clients/users can easily getinformation, by navigating ' guarar
the internet, about the products that they wish to purchase, and thousz
besidesthat, they can check the information at anytime ofthe day, compa
2. Itallows the companies to save money, an aspect that s really taken
Uniquech
Into account by the companies since the online marketing campaigns
don'trequire alarge amount of investment. Since the |
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3. The previous mentioned aspect, gives less importance to the
differences between large and small companies in some way, thus
Increasing the competition and giving that way advantages to the
customers.

4. Presence onthe Internet can help the expansion of the company froma
local market to national and international markets at the same time,
offeringalmost infinite expanding possibilities,

5. On the internet everything can be measured, thus it's easier for the
companies to know almost

instantly if their campaign Is working or not, what company or user is
interested in their products, from what cities or countriesare they, ete,

Disadvantages of E-Marketing

1. Slow Internet connections can cause difficulties. If the companies build
too complex or too large websites, it will take too long for usersto check
them or download them and they will getbored eventually,

2. The e-commerce doesn't allow the user “to touch” the merchandise
before purchasing it. Because of this, some salesmen are starting to
guarantee the possibility of returning the product. In Germany, where a
law that regulates e-commerce and guarantees the customers the total
refund of the money exists since 2000, the electronic commerce is very
popular.

- Other factor is the payment: many users still don't trust in the
electmnlcmethodsofpavingandgiveupbuylngonllnebecauseofthis.

. One of the major disadvantages may be the lack of trust of the users
because of the constant virtual promations that appear to be frauds.
This is an aspect that deteriorates the Image and reputation of quality
and honest companies.

Other disadvantage is the cash on delivery system, since it doesn't
Buarantee the 100% purchase of the product. This s also the case of
thousands of users that dedicate themselves to daily mock big
companies by ordering on the internet using false identities.

Unique Challenges of E- Marketing And The Ways To Overcome Them:
Since the boom of the Internet in the late 1990s, Web-based companies

. ™
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have been starting up everyday. What is more, new opportunities for
growth emerge daily, expanding the reach and capabilities of the
cyberspace.

However, for all its benefits and advantages, e-marketing faces some
problems that are unique to the industry, That is, Web-based enterprises
have a special set of challenges that traditional brick-and-mortar
businesses do not have. In this article, we have taken a look at those and
their possible solutions.

1. Marketing integration

Most major sales efforts employ multiple channels, both online and
offline, e.g. emall advertising, outbound call handling, social networking,
and so on. The problem with these is that they are often handled as
different parts of the work when they are supposed to serve a concrete
and measurable goal as part of an Integrated campalgn. Coordinating all
marketing efforts should therefore be a priority. That means e-marketing
should be done alongside the traditional campaign and should not be
tacked at the end of the business plan.

2. Security and privacy

Most people do not completely trust Web companies and, thus, are
careful about offering

information about themselves on the cyberspace. This is especially true
when companies that collect data are exposed to spammers and
scammers. To address this, it is Imperative for e-businesses to adopt a
sound policy and implement a fool-proof security measure. Encryption
systems, in particular, are a tool that online companies should seriously
considerinvestingin.

3.Impersonal service

Businesses operating online often use electronic methods of providing
customer service, such

as emailing and posting info on the website to answer possible user
questions, This may be perceived by customers as just too impersonal or
uncaring. To address this problem, merchants must develop efficient
checkout procedures for selling goods via the Web. They may also consider
hiring call handling services, so that customers can talk to real people
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when they have inquiries or problems that need instant answer.
4. Improving brand awareness

This is particularly a big challenge for companies that primarily use the
Internet to sell their

products and services. This is because unlike traditional advertising (such
~ astelevision, radio,

billboard, and print) in which the campaign's message can be reinforced
and repeatedly introduced to consumers at the marketers' will, online
adverts can be shut off by users—they are more averse to it, too. Web
companies are therefore challenged to be more innovative in their
advertising strategies. A combination of good copywriting, solid search
engine optimization, and drawing consistent traffic is something that
should be mastered. Doing business online is indeed a challenging
Endeavour. That is why all possible pitfalls should be determined and
addressed beforehand to ensure a smooth sailing ride. If you need helpin
starting up a Web based company, never think twice to enlist the services
of Protechmedia.

Opportunities of E-Marketing

There are many more opportunities of internet marketing that helps the
online business more efficient.

e ASOS provides all the products which they think that customers like to
buy by doing this they satisfy their customers. When their customers
shop with them their growth opportunity is high which is good for the
”m business also if all the products are being offered online people do not
have to go elsewhere which benefits the customers as well.

More benefits- customers can use the Internet at a time to suit
them, but they are also able to compare brands, prices and buy goods
ng and services without having to face a single sales personl|

Improve cradibility- through Internet marketing customers can easily

e
wd

ser feedback to ASOS and have their say. Because ASOS is mostly aimed at
lor teenagers and most of the teenagers nowadays use msn and face book
ent and asos interact their customers through this it Is quicker and easier

\der for young people to send information and comments to asos.
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Avallability - On ASOS website all the products are listed in order which
helps customers choose the products faster where as in shops they
would have to go around looking for products. Also on the websites like
ASOS customers have more choices and variety of brands which is less
likely to be found in general stores.

Better prices- online businesses are usually cheaper than physical
stores they offer variety of products at lower prices this benefits the
customers because they can get the same product offered in the shops
at lower price. Another advantage of Internet business to customers Is
that they can look at the prices offered on the web and compare with
other slimier businesses.

e Cheaper-online business is cheaper therefore It saves money to

businesses like ASOS. They do not have to spend huge amount of
money to rent or buy physical stores. Also online businesses can use
web to advertise their business which costs less and could be
recognized by milllons of peaple.

24/7 Presence- internet businesses allow people to shop at any time of
the day this makes the businesses like ASOS more effective because
everything about their business is fixed for example like physical stores
Internet businesses do not have particular opening and closing times,
The business runs smoothly without any worries,

Offer Convenlence -businesses like ASOS have organized their website
in such a way that people can find the product really easily this is the
reason why online businesses are more efficient because unlike
physical stores they do not have to g0 around with customers to find a
particular product. On their website they have put all their products in
categories which help customers find the products fast and easy. It
helps the business because once their website is properly organized
they do not have to do anything else which saves them time and enargy.

Growth Opportunity- Online businesses provide all the products to its
customers that can be purchased from physical stores. As it is easier to
shop online than visiting the stores most people prefers shopping
online which helps businesses like ASOS as their growth opportunity
g0es up and their profits begin to rise. This makes their business more
effective as they compete with other similar businesses for the same
productor price.
134




s Improve creditability- through e-mails ASOS receive many comments
from their customers about their products which helps the business
become more effective as they can use their customer information to
make the business better and to provide the products which their
customers are more interested in. in this way ASOS customers would be
happy and will buy their products and the business will also be
successful,

Conclusion:

In conclusion, this essay has clearly shown that e-marketing impacts upon
businesses in a number of important ways. When used effectively, e-
marketing campaigns and strategles have the potential to reach customers
In a speedy and low-cost manner and can provide promotion for a wide
range of products and services. E-marketing also offers businesses the
opportunity to garner data about their consumer base to an extent that
has hitherto been very difficult to achieve via traditional marketing
methods, The development of e-marketing and social media advertising
has led to examples of businesses in recent years that appear to little more
than categories and filter information relating to products and services on
the Internet, taking a small cut from any transaction that may occur as 3
result. However, despite the global reach, speed and the extent of
information that can be gained from e-marketing there are 3 number of
important disadvantages to this type of marketing that businesses must
bear in mind. The technology driven approach of e-marketing leaves
certain businesses vulnerable and overly-dependent upon technology. It
also empowers dissatisfied consumers to a far greater extent than ever
before and can lead to bad reviews that have the potential to greatly

destabilize certain e-marketing campaigns and operations. However,
despite

these problems it is reasonable to conclude that e-marketing is on the

whole a positive development for businesses and that despite certain

dangers its Impact upon businesses has been largely positive,
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Impact of per capita Income and Educational
Expenditure on Student Enrolment in Higher Education:
An Empirical Study

Jagabanhu Mandal and Dr. Sanjib Basu
Department of Commerce

Abstract

In this paper we examine gross enrolment ratio (GER) which is used as an
index of higher education and mention some of its drawbacks. Enrollment
In higher education is affected by several factors. There are factors which
push this demand; notably being (a) Increased school enrolment and (b)
Reduction In dropout rate after 12" grade It is seen that there is a high
positive correlation between the gross enroliment ratio (GER) and Net

Domestic Product(NDP). Thus, the GER could be increased through an
Increase of net domestic product.

aim of this paper s to develop a model for higher education of India by
Identifying a number of important variables that are likely to determine
ihe demand for higher education both in case of conventional system and
open and distance learning (ODL) system. The current demand
‘measured in terms of enrolment in higher education is expressed asaliner
tion of some explanatory variables The extent of multicollinearity is
alsostudied. In this connection, we use two important measures namly(a)
fheil's measures and (b) Variance inflation factor developed by Klein. We

250 use Farrar-Glauber Test for detecting the location and pattern of
nulticollinearity.

in

o0 wellknown methods for selection of explanatory variables In
regression, such as the forward inclusion and backward elimination

sethod relating to choice of explanatory variables, are also considerad,
A cross-section data have been used for estimation purposes.

words: Regression model; Multicollinearity; Student enrolment; Per-
sapital Income; Student Expenditure
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L. Introduction

More than forty years ago, Nobe! laureate Amartya Sen analyzed the
crisis in Indian education in his Lal Bahadur Shastri Memorial Lectures on
the 10" and 11" of March 1970 at Hyderabad. Rather than attributing the
crisis in Indian education to the administrative neglect or to thoughtless
action, he pointed out that the grave failures in policy making in the field of
education require the analysis of the characteristics of the economic and
social forces operating in India, and response of public policy to these
Jforces (Sen, 1970). He emphasized that due to the Government's tendency
to formulate educational policies based on public pressure, often wrong
policies are pursued, Unfortunately, even today, the education policies {if
any) - particularly on higher education, seek to achieve arbitrarily set goals
that are either elusive or pursued halfheartadly.

Blaug (1972) examined the relationship between the education and
earnings. The result shows

that there Is a positive association between education and income. Nalla
Gounders (1967) estimates show that the level of earnings is determined
by the level of education. The empirical result shows that the rate of
return of investment in education has a significant impact on employment.

Our present paper is an attempt to locate the factors affecting demand for
higher education in India comprising conventional system as well as open
and distance learning (ODL) system. The main objective is to identify a set
of explanatory variables explaining enrolment in Higher Education in
Indian states,

Data Source

Our data source is secondary mainly based on NSSO 64" round “Education
in India (2007-08) Participation and Expenditure®, R8I Bulletin, and
Ministry of Human Resource (MHRD) data. We take 2007-08 as our
reference period Data covers 29 states in India, nature of the data being
cross-section,

The Background of the Study
The 11" Five Year Plan set the objective of 15% GER by the end of the plan
period against the world average of 23%. A few comments about the
notion of gross enrolment ratio (GER) may be made here. GER is widely
used to express the general level of participation by an age-specific group
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of learners in a given level of education. It indicates the capacity of the
system to enroll students of a particular age-group. The gross enrolment
ratiofor higher educatlon,emrssedaspementage, isgiven by

GER={(X+Y)/Z)x100% (1)
where X= Total enrolment at the post higher secondary level
withagesofthe learners falling inthe group 18-23 years,
Y= Total enrolment at the posthigher secondary level with agesofthe
learners greaterthannvears(themseofoveraage learners),
Z= Total population inthe 18-23 age group.

In the definition (1), it is assumed that the age-group for higher
education istypically 18-23 yearswhile the quantity Y captures the
scenario encountered in the ODL system where age is no hindrance to gO
for higher education. One defect of GER as given in (1) is that it can
exceed 100% because the sum X+ Y may theoretically exceed the
quantity Z. Moreover, there s 2 problem of compatibility as the coverage
of Xand Zis different.

In contrast to the formula (1) above, the netenrolment ratio ( NER),
expressed as percentage, may likewise be defined as

NER=(X/Z)x100% , (2)

Which, however, does not exceed 100%. To ensure statistical regularity,
we take enrolment per 1000 in higher education as dependent variable(Y)
and enrolment per 1000 in higher secondary level as explanatory
variable(X,). In our paper we have also shown gross attendance ratio(GAR)
and netattendance ratio(NAR).

The open and distance learning (ODL) is now an established factinthe field
of higher education, The country has presently a network of 14 open
universities of which only one central university and the remaining 13
state open universities. The enrolment of students in the ODL system is
nearly 37, 36,559 which Is 30 percent of total enrolment in higher
education, The remaining 70 percent is covered by 532 conventional
universities and other higher educational Institution.(Aich, 2012) Demand
for higher education is affected by the several factors like student
enrolment in higher secondary level, per-capita income of the country,
number of higher educational institutions and also student expenditure,
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population growth, literacy rate, employment generation or job
opportunity, good governance etc. We approximately suggest enrolment
in post higher secondary level as an index of demand for higher education,

Estimation of demand for higher education and as well as forecasting of
the future demand is necessary mainly for two purposes-1) To get
prepared with requisite infrastructure to meet the demand, and 2) To
formulate policy for the future and also to prepare the budget.

Il. Impact of Per-capita expenditure and income on Student Enrolment in
Higher Education

We have used linear as well as double log form so far as regression
equation Is concerned. Log linear relation gives us lower value of R’
indicating that linear relation is better fit. The advantage of log linear form
is that every regression coefficient represents the elasticity of dependent
variable with respect to explanatory variable

Here we use a demand function expressed by regression equation form-

Y=0b, + bX+ b,Z+bJ| + b, C +U,
(i=1,2,3——-29)

Here Certain observations and made on enrolment in higher education (Y
which is taken as dependent variable, and higher secondary enrolment
(Xi), per-capita state domestic product (), per student expenditure (Zi),
number of colleges (Ci) which are taken as explanatory variables. | and Z
are monetary factors and previous enroliment (X) is quantitative factors
behind demand for higher education. We fit a linear regression to these
observations and test the overall goodness of fit (with R’) as well as the
statistical reliability of the estimates Ab, Abl, Ab, Ab, Ab,. Good
Governance is a qualitative variable which can be tackled by a Dummy
using (0,1) combination.

The fitted regression equationis foundtobe
Y= -12.103+0.24X +0.001Z + 0,001/, + 0.010Ci

SE(Abj) (9.495) (0.071) (0.002) (0.000) (0.001)
t-value (-1.275) (3.276) (0.653) (5.192) (4.403)  with
R'=0.811

and Log(Y) =-2.703 + 0.338LogX, + 0.274LogZ, + 0.548Log| + 0.111LogC
with R'=0.685
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Percentage of variation In dependent variable is explained by the
independent variable chosen by us to the extent of 81 percent. The t-value
of Z coefficient in regression equation Is un-usually low which suggest
omission of Z. When we consider log linear relation which gives us lower
value of R'indicating that linear relation is betterfit.

If we consider gross attendance ratio (GAR) we have linear estimation
given by

Y=0.432+0.131%+ 0.00002Z+0.000I+ 0.002C

SE(7bj) (2.944) (0.041)  (0.000) (0.001) (0.001)
t-value (0.147) (3.242) (0.075) - (2.377) (2.551)  with
R’=0.566

and Log(¥,}=-1.666 + 0.397LogX + 0.076L0gZ + 0.356Logl + 0.084LogC with
R'=0.572

Ifwe consider net attendance ratio (NAR) we have linear demand function
given by Y=2.757 +0.232X+0.000Z + 0,000031 +0.00C

SE{*bj) (2.219) (0.057) (0.000) (0.000)  (0.001)

t-value (1.242) (4.089) (0.578) (0.605)  (0.274) with
R'=0.602

and Log(Y)= -1.012+ 0.310X+ 0.142L0gZ +.220Log! + 0.037LogC with
R'=0.488

Here t-values of Z, | and C coefficient in regression equation are un-usually
low, which are also not significant, In case of attendance, behavioral
Ors are mare relevant as compared to traditional factors.

‘Measure of Elasticity

In the literature on Income elasticity of demand, nonavailability of data
g expenditure as proxy of income. The logic behind such
formulation is that income determines expenditure which finally
determines enrolment. Intuitively, dlogY/dlogE<i and expenditure
city Isan overestimate,

dlogy o dlogY ) dlogz
diogl dlogZ dlogl
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Value of The first term on the left hand side is 0.739 and first term of the
right hand side is 0.661, The last tarm of the right hand side is 0.200 which
means income elasticity Is overestimated compared expenditure
elasticity. But our empirical findings contradict our intuitive guess.
When we consider enroliment in higher education In value terms then
V=ZY,

logV= logZ + logY

dlogV _ dlogZ & dlogY
dlogl dlogl diog!
Therefore value elasticity can be decomposed into two parts-quantity
elasticity and quality elasticity and the result is empirically verified as
follows-

or,

logV=1.432+0.939Iog!(e=0.939)

logZ = 2.984 + 0.200logl(e,=0.200) and logY =-1552 + 0.739log!
(e,=0.739).
Therefore e= e+ e, which correlates our theoretical result.

i1, Problems of Multicollinearity

The term multicollinearity is used to denote the presence of linear
relationships( or near linear relationships) among explanatory variables. It
may arise when some or all of explanatory variables in a regression are
highly correlated with one another. If the explanatory variables are
perfectly linearly correlated the model In matrix form can be writtenas Y=
XB + €, where OLS estimate §=(%X) XY and (XX)~=adj(xx)/ | xx| But, |
%X | =0 and OLS estimate isindeterminate.

Measure of Multicollinearity

Thell's measure of multicollinearity: Theil (1971, p.179) considers a
multicollinearity measure which is

m=R-Z(R-R,) (3)
where R’ is the square of the multiple correlation coefficientand R’ /Isthe

same excludingthe |° explanatory variable. The quantity (R*-R,) 20
is termed the * incremental contribution “ of the |” regressor by Theil. If
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{ all the explanatory variables are mutually uncorrelated, then m will be
ich

zero because the incremental contributions all add upto R'.In other
ire cases, m can be negative aswellas highly positive.
Asreported by Mehta, Swamy and lyengar (1993), the Theil's measure is
1en preferable to other measures used In the statistics literature to diagnose
multicollinearity. They have also obtained the exact distribution of m
which can be used to test the significance of any observed value of m
from data.
Value of m=0.364, which indicates presence of near exact
multicollinearity and impactis not severe.
ity Variance Infiation Function( VIF}=1/(1-R}), where R’ is squared multiple
ias correlation coefficient between X, and the other explanatory variable, It
can also be interpretated as the ratio of actual variance of BA to what the
variance of BA would have been if X, were to be uncorrelated with the
remaining X's. In case of four explanatory variable, Variance Inflation
9logl Functions are VIF(X)=1.297, VIF(Z}=1.074 VIF(C}=1.02, VIF(l)= 1.4577 .
Income is mainly responsible for the increasing the variance of regression
coefficient or In other words income is mainly responsible for fallure of
ordinary least square estimate, Asit loses its efficiency property,
Testof Multicollinearity
::zza': Farrar-Glauber Test for Multicollinearity: Itis really a set of three tests, that
n are Is the authors use three statistics for testing for multicollinearity, The first
25 are testis a chi-Square test for the detection of the existence and the severity
|asY= of multicollinearity in a function including several explanatory variables.
ut, l The second test isan F tast for locating which variables are multicollinear,

The third test is a t test for finding out the pattern of multicollinearity, that

Is for determining which variables are responsible for the appearance of

multicollinear variables. We use second and third parts forouranalysis.

ders a 1. F-testforthelocation of multicollinearity
F*=(R"/(k-1)}/{(2-R")/(n-k)}

Where R’ is square of multiple correlation coefficients (square of
t',Isthe correlation between actual dependent variable and estimated value from
') 20 the entire explanatory variable), n= size of the sample, k= number of
Thell. If ‘explanatory variables.
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Here total number of observations n=29 and explanatory variable k=4,
Therefore F*=35.30 Since theoretically F,,, value with V,=4 and V, =25
degrees of freedom is 2.78 (i.e, F*,,>F,,,) we reject the null hypothesis,
accepting the alternative that there is a significant relation between
enrolment in higher education and the explanatory variables. Here null
hypothesis is H=There is no multicolinearity and alternative hypothesis is
H=There is multicollinearity.

2. T-test for pattern of multicollinearity
=m0, X XY (MK W (2 £ XX X X,)

If t*>t we accept that the partial correlation coefficient between the
variables X and X are responsible for the multicollinearity in function.

From the following table we conclude that only X and | contribute
multicollinearity.

Table-2 Partial correlation value and significant level

Partial Correlation Value t*vailue Compared with t* and table valuer
r X1.2C 0.515 3.504 t*>t
r XLiC 0.044 0.220 t*e
rXC.1z 0,098 0.485 t*>t
riZXc 0.194 1.008 ">t
[4[ ¥4 -0.108 -0.546 t*>t
rzc.Xi 0,069 0.347 1>t

It is obtained from the above table only X | contribute multicollinearity,
which is also statistically significant.

IV. Selection of Regressors

Generally in empirical work the statistical model underlines that data is
assumed to be known at the outset and the problem is merely to obtain
good estimates of the parameters in the model In reality, however the
choice of a model Is almost always made after some preliminary data
analysis, Hence for an econometrician model selection is a primary
problem, then comes chronologically the problem of selection of
regressors. Suppose we have a multiple repressors' frame work with k
explanatory variable, x, x, x, %, But we face the problem of
elimination of some repressors'. Hence stepwise regression is suggested,
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which may be either backward and forward. In the first case we start with
all the explanatory variables and gradually eliminate variables with t -
ratios less than one. Since in only one caset ratiois less than one, werankt-
values greater than one and eliminate accordingly,

In the second case we started with a single variable which had highest
correlation with Y then pick at each state the variable with highest partial
correlation coefficient. However, the backward selection procedure can
help us in formulating droping variable method which Is a solution for
multicollinearity.

Table-3 Values of R* for different choices of the explanatory variables
using Forward Inclusion and Backward Elimination

Forward Inclusion Backward Elimination

Function R' Function R’

Y=£(1) 0.538 Y=f(X.2.1,C) 0.811

Y=f(,C) 0.721 Y=f(X,,C) 0.808

Y=F(L.CX) 0.808 Y=1(1,€) 0.721

Y=f(,C.x.2) 0.811 Y=1{l) 0.538
V. Conclusion;

- The best fit demand function is Y=f{X,1,C) ,this is also perfectin case of oDL
System because income(l) is also major contributor to enrolment in higher
~education. In the Open system large number of students are engaged in
different types of job and also earn income and they want to continuing
Saucation. So as per-capita state income increases it is likely that job
SPportunity of the state also Increases and private income of the people,
specially that of young generation increases. On economic ground

some Is the main motivating factor but statistically it introduces some
slems. We can also enquire whether other infrastructural
opment (media use, video conference, online admission etc.) are

Yo

in
ne

1na : eﬂecﬁveinshaplngupopenanddlstancelearningsystem.

B herscope of the study:

hk we develop simultaneous equation frame work, then the main
| of #gquation described above can be identified as demand function or

function using the rank and order condition,
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