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Gandhi's Concept of Trusteeship : And Its Relevence
o Dr. Manju Kalita

Abstract :

Gandhi's economical theory differed from ather economic
theories as he Tacused on equality & justice for people and aimed in
removing distrust, hatred, violence from society. According to
Gandhi, economic equality didnot mean equal amount of meney for
all but it meant that evervbody should have enought for his needs.
The capacities & taunts of men differ from one another so F equal
wages arc given for equal work, the output will differ from each
other & would eam more.

Gandhi fought for the equality of the poor & his 1deas were
relevant to the problems of poor, The nation of Swadeshi i.e.
economic self-reliance and economic independence has been apphed
by Gandhi in every sphere of life. He believed, one who serves his
neighbour serves all the world. The concept of Gandhi's
industrialisation contains a severe condemnation of modern
civilisation. According o him, large-scale industries will concentrate
the wealth of millions but small scale industries will leed the mouth
of milliions. He believed that the harmany between the two sectors
of industry could not be achieved by centralisation of power in the
hands of the state but by an extension of sense of trusteeship. Gandhi
tried to establish a *Sarvodaya Samaj” i.e. upliftiment of all, Gandha
expected from the rich men of the society to realise their social
responsibility & help the poor by means of trusteeship which means
that when a person has more than his propertionate wealth, he must
become a trustee of the portion that is superfluous. Such an individual
should consider himself as the trustee of the surplus wealth and the
poor section can be benifited by this.
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Aims & Objective :
|. To discuss the meaning and concept of trusteeship.
2. To focus on the relevance of Gandhi’s concept of trusteeship.
3. Toanalyse the socio-economic benelits of Gandhi's trusteeship.
Methodology :

In order wogather appropriate information, the author has
collected both primary & secondary data. Various journals and books
were refered and data was collected from the imternet,
Introduction :

Mahatma Gandhi was undoubtedty the pioneer of the Indin
nation. Among his numerous contributions to the nation, trusteeship
was one of them, Gandhi was deeply influenced by the writings of
Ruskin's “Unto this Last™. He was in firm belicl that by nature all
human beings are equal in spite of their physical differences. There
should not be any discrimination or disparity among the individuals
in respect of the basic necessities of life, income and consumption,
The deep moral versions of The Gita and The Bible influenced him
to believe in man’s capacity to goodness and moral consciousness,
The Gita pointed out that every man is equal in the eyes of God. In
all ideas expressed by Gandhi, the religious influence is very
significant. His conception of trusteeship is based on his religious
belief that everything belongs to God and is from God. Therefore,
the bounties of God are for His people as a whole, not for any
particular individual,

Gandhi aimed at establishing a new social order or Sar vodaya
samaj. Sorvodaya means upliftment of all. It is not concerned with
the greatest pood of the greatest number, rather il is concemed with
the welfare ol all. In the West people generally held that it is man's
duty to promote the happiness, prosperity that 15 of the greatest
number. In West, people did not regard it to be wrong though it was
secured at the loss of the minority. In the pursuit of the happiness of
the greatest number moral laws are violated. It has been pointed out
by some persons of West, endowed with great thoughts, that to seek
lo obtain happiness by violating the moral principle is opposite 1
the divine law, Moral principles never tell us to deprive the other
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members of the society for the sake of happiness of some part of the
members of the society. [t is wrong to secure something at the cost
ol others. After reading “Unto This Last” Gandhi was deeply atiracted
by the greatness of thinking of Ruskin and tried to work for the
welfare of all. Gandhi believed that the good of individual is contained
m the good of all. To secure this objective Gandhi suggesied a means
of converting the capitalist form of society in accordance with his
method of non-violence, Gandhi expected from the rich men of the
society that they should make an cffort to realise their social
responsibilities and trangform themselves without any outside
influence and oercion. Gandhi could find such a means in his theory
of trusteeship.

Gandhi propounds his theory of trusteeship in order to establish
cordial relations among all sections of the society. Gandhi forwarded
his theory of trustecship as a technique of changing the hearts of
people for changing the society. Gandhi first enunciated the theory
of wrusteeship in reply to the socialists. The socialists wanted to
deprive the capitalists, the zaminder and the ruling chiefs olall their
privileges and wealth. Gandhi differs from the socialists in this
respect. Gandhi was ready to accept the rich. The persons endowed
with qualities and talents are free 1o produce more goods in the society
and earn more money, For inereasing personal and national income
they may take active part in trade and commerce of the nation. The
only thing that Gandhi expected from the capitalists is that they should
keep themselves away from exploiting the working class, the weaker
section in the process of accumulation of wealth and they should not
enjoy the wealth beyond their actual needs,

The meaning of Gandhi's idea of trusteeship was that when an
individual has more than his proportionate wealth and wealthy goods
he must become a trustee of the portion that is superfluous. Such an
individual should consider himself as the trustee of the surplus wealth.
If he has acquired wealth by the way of legacy or by trade or industry
by honest means, he must realise that the wealth does not beleng to
him alone, rather it is to be enjoyved by millions of people. The wealth
must be used for the good of the society and not only for personal
consumplion. According to Gandhi, an individual has the right only
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to that portion of wealth required for an honorable hivehhood Tor
himself and the remaining portion of the weallh 15 10 be enjoved by
the millions of the people of the country. Alter meeting the
requirements for his honorable livelihood the excess portion of the
wealth should be used for the welfare of the community, welfare of
the society. An individual must become a trustee of the extra income.
Thus the wealthy men will act as the trustees lor the extra income,
extra wealth o be used for the society. Accarding 1o the docirine of
trusteeship of Gandhi and individual cannol POSSCSS O rapec more
than his neighbour. Gandhi was of the opinion that it is to be judged
by ourselves whether our wealth are beyond the necessities of
livelihood and if so, the excess partion should be utilised for the
sociely voluntarily. [T we cannot judge ourselves first we have no
right 1o judge others. Gandhi had no faith on coercive methods.
Gandhi said, “I must know that all the wealth dees not belong 10 me,
what belongs to me is the right 1 an honourable livelihood, no better
than that enjoyed by million of others. The rest of my wealth belongs
and must be used for the weifare of the commnity. I want them to
outgrow their greed and sense of possession and 1o come down in
spite of their wealth to the level of the those who eamn their bread by
labour.™" It is the change in the hearts of the individuals that would
make the socicty an ideal society and it is that which Gandhi gave
the highest value, Gandhi regarded ‘trusteeship’ to be the technigue
for changing the hearts of the people. Every individual should
cultivate the spirit of detachment and live in the world untouched
and unaffected by the evils of wealth.

Gandhi was opposed to the capitalistic processes of social and
economic exploitation. Gandhi, being a moral and spiritual
individualist, thought that the root of the malady is in the psychic
component of men. Therefore, the individualistic propensity for the
acquisition of wealth 1s the central devil, not the wealth itself. Gandhi
had deep and compassionate belicl in the spiritual essence of all
human beings. The central idea behind trusteeship is of the kind of
non-violent transformation. Gandhi designed his trustecship theory
%o point a way to the painless extinetion of capital and property, The
trusteeship theary may be described as a non-viclent dispossession.
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Gandhi made an appeal through the idea of rusteeship to the good
conscience of the capitalists to abdicate their nches vnlunlnrily for
the benefit of the poor. The transformation of property, and the non-
violent character of transformation laid the basis for Gandhian
condition of equality.

Non-violence was the main spirit ofhis trusteeshup theory. Those
who are not willing to part with their excess wealth as a trustee, he
advosated non-violenee as a weapon against them. In a non-violent
state, public opinmion can do that, what violence can never do. He
said that actually the toilers are the real owner of the wealth whal
they produce. If the wealthy men realisc that their wealth and property
comes as a result alan mtefligent combination of labour and capital,
then oppression of the exploiting class will cease, IT the people do
not co-operate with the evils ol the oppressive class, it will die in the
nip of the bud.

According o Gandhi the more we arc commitled to non-
violence, the earlier it will be to achieve the goal of equal distnbulion.
The more we work Tor egual distribution, the sounder will be the
foundation for a non-vialent society. At the root of the doctrine of
equal distribution there must lie that of the trusteeship of the wealthy
for the superfuous wealth possessed by them

In Gandhi's opinion the labour and capital should not be
antagonistic to each other. He said that what is needed is not the
extinction of the landlords and capitalists, but a transformation of
the existing relationship between themand the masses into something
healthier and purer. He did not believe that the capialists are all
exploiters by an inherent necessity. He was of the opimon that there
5 no antagonism, which is irreconcilable between the interest of the
landlords and capitalists and those of the masses. Gandhi said, “The
idea of class-war does not appeal to me. In India a class-war is not
inevitable, but it is avoidable if we have understood the massage of
noen-violence. Those who talk about class-was as being mevitable,
have not understood the implication of non-violence or have
understood them only skin-deep.™ He believed in the element of
essential goodness that every man necessarily possesses. Therefore,
the so-called capitalisis also possess this element, but it may be m a
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latent form. I that element arouses and 11he capitalists were also
won over by love they would be persuaded to believe that the wealth
in their possession should be utilised for the good of the poor. Gandi
asked, "Dro you think that the se-called privileged class are altogether
devoid ef nationalistic sentimenis? I you think so, you will be doing
grave injustice 1o them and disservice 1o the couse of the masses.™
The rich people should be led te realise that the capital of which
they are owner is the fruit of the labour of the poor man. This
realisation would make them o understand that the capital and the
riches should be wsed for the good of the poor in which the good of
the socicty is lying, IT the rich help the poor by their riches then the
unbridgeable gulf between the rich and the poor will never exist.
So, Gandhi did not want 1o destroy the capitalists and zaminders,
Rather, he wanted to destroy capitalism. Therefore, what was needed
was not the extinction of the landlords and the capitalists, but a
transformation in the existing relationship between them and the
masses into something healthier and purer. He said, “Let no one try
10 justify the glaring difference between the classes and the masses,
the princes and the pauper, by saying that the former need more.™
The masses also have the right 1o honerable livelihood. But Gandhi
was not ready 1o believe that the capitalists and landlords are all
cxploiters by an inherent necessity, He was desirous to use the
landlords and the capitalisis for the service of the masses. He expected
toconvert the capitalists and the landlords by the non-violent method.
Gandhi was very confident that it is possible to make the
capitalists to realise the fact that the capital of which they arc owner
15 the fruit of the labour of the labourers, the poor men. In Gandhi’s
opinion the labourers arc superior 1o the capital. Without the fabourners
the prescious ore of gold, silver, copper etc. are useless burden. It 15
the Jabourers who extract the precicus ore from the bowels of the
carth. “The rich can help the poor by using their riches not for selfish
pleasure, but so as to subserve the interest to the poor, If they do so,
there will not be that unbridgeable gulf that today exist between the
kaves and have-nots.™ Gandhi believed that the poor labourers could
force the capitalists to realise their responsibility towards the society.
For this the labourers should be capable of realising their own moral

T6



PFRAJNA

strength, He believed that independence From slavery, poverty and
exploitation couldn't be granted by somebody else. Rather it can
only be secured by the exploited through the elferits made by
themeselves, For ilas, the labourers should be educated enough to
realise their own moral strength. They should realise that the
capitalists can do nothing only with the capitals. [t is the co-operation
of the labourers that makes production possible. They have to realise
therr inner strength.

Gandhi advoecated lor total abolition of capitalism. Regarding
the abolition of capitalism he was concerned with lwo other
concomitant requirements. These are, first, the method of abolition
und secondly, the substitution of capitalism. He suggested the
requirements of trusteeship. To abolish capitalism there are three
methods to be applied. These are —

a. ldentifying what is to be elimmated?

b. How it is 1o be eliminatesd?

¢. What is to be replaced by?

In Gandhi’s opinion if the activities of the capitalist class are
taken over by the state bureaucracy, the problem will remain
unsolved. It is because in such situation the state will suppress
capitalism by violence, [fthe State suppresses capitalism by violence,
it will be caught in the coils of violence itself, According to him the
state represents violence in a concentrated and organised form. The
individual has a soul. But the state is a soulless machine. It can never
g0 away from violence. Hence he preferred trusteeship, His rejection
capitalism and state bureaucracy was that because both of them are
embodied with violence and exploitation. However he was not totally
adverse to accept the take over of capitalism by the state. But his
ultimate goal is trusteeship. Gandhi said, “I would be very happy,
indeed, if the people concerned behaved as trustees; but if they fail,
1 believe we shall have to deprive them of their possessions through
the state with the minimum exercise of violence,™

Trusteeship is an ideology and therefore, it imvolves an

ideological struggle. So, if the capitalists or the state or both of them
do not accept trusteeship, then ideologieal struggle may be followed
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by satvagraha, According to him saryagrana and trustecship wpether
constitute the objective and the method of achieving it

The main idea of trusteeship was, therelore, non-violent
transformation or non-vialent disposscssion. Generally the
dispossession of the excess of the rich should be voluntary, but if
necessary it may be done by law, The non-violent dispossession 15
the basis of the Gandhi equality, To several questions on non-violence,
savings, public sector and trusteeship Gandhi said, “Non-violence
requited the abandenmeni of the ill potten gains. Generally,
accumulation by private persons was impossible except through
violent means but accumulation by the State in a non-violent society
was not only possible, it was desirable and inevitable™

S0, where the accumulation of private savings occur due to the
co-operation with other people, the private owner has no right 1o
keep the excess accumulation of wealth, He has no moral right to
use the aceumulated wealth personally for his own purposes. But he
should go with the idea of trusteeship. The capitalist should surrender
his wealth 1o the trust and he will be one of the joint partmers of
trusteeship. He will have the same share of the trust as the other
partners. So Gandhi's aim was to establish co-ordination between
capifal and labour. Both capitalists and labourers will be irustees.

For Gandhi, economic equality is possible only il the conflict
between capital and labour be eliminated. [1 is possible only through
levelling down the few rich to those of half starved millions. The
riches are concentraied in the hands of the few rich, if these riches
could be capital and labour. But a non-viclent government is nol
possible till the gulf between the rich and the poor remains.

Keeping in view of all these situations Gandhi made a distinction
between the moral and legal owners of property. Legally the wealth
belongs 1o the owner, but morally to the whele society. In the sense
of moral ownership the labourers and the peasants are also owners
of the wealth possessed by the mill owners, capitalists and the
landlords. It is because of the insistence on both legal and moral
ownership Gandhi regarded trusteeship to be the joint trusteeship of
the capitalists and the landlords, and labourers and peasants over
the wealth of the society. The legal ownership will rest in the same
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person who become trustee and he will be permitied to manage it in
the ways he thinks best. Even though he is not permiltted to keep
money beyond the maximum limit. The accounts department of the
village panchayat will find out the real income of the trustee from
the trust. It the accounts department finds that the trustee has more
than what he 1= entitled 10 keep, 1t will be distnbuted among the
owners of the other factors of production in proportion to their
remuneration.

Gandhi suggested that the choice lor determining the successor
of the trustee should be vested in the first trustee. He said, “Choice
should be given 1o the original owner who became the first trustee,
but the choice must be finalized by the state. Such arrangement puts
a check on the State as well as the individual.”™ Thereby he made it
clear that the trustee has only the right 1o propose a name as his
successor. He said, *As 1o the successor, the trustee in office would
have the right to nominate his successor subject 1o legal sanction.™

He was against the hereditary trusteeship. He was of the view
that it 1s not neecessary 1o pass naturally the trust property from the
father to the son, i1 thete is any suspension regarding the misuse of
the trust property. Another important question was put before Gandhi.
He was asked that if the capitalist, inspite of, beconung a trusiee
does not remain true and honest to the principle of trusteeship then
what step is to be taken? Gandhi assumed the trustees to be honest.
He advocated the view that the trust property should be controlled
by such a person who is public-spirited and at the same tme he must
be controlled and supervised by the government. But if he becomes
dishonest and gives up the public spiril then he will be pressurised
by every sort of non-violent methods to come back to the right path.
Gandhi recommended social boycott and non-cooperation as the
strongest weapon to pressurise them. Consumers will stop buying
goods from him, the other facters of production should non-co-
operate with him. In this way all non-violent measures will be applied
against him. But it in spite of all these measures the trustee does not
reform himself then the State would have the right to dethrone him
and his property will go either in the trust of another person or it will
be nationalised.
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Al this point, it may be worthwhile to reproduce the text of the
formulation on trusteeship, prepared by Kishorilal Mashruwala and
Marahari Parikh joining with Professor Dantwala that recerved the
approval of Gandhi. These formula and their analysis can be presented
a3 follows —

I "'l'rusleeihip provides a means of tanslomung the present
capitalist order of society into an egalitarian one. It gives no quarter
1o capitalism, but gives the present owning class a chance of
reforming isell. It s based on the faith that human nature is never
beyond redemption. ™"

The first formula indicates the egalitarian society which
trusteeship intended to establish, [n that egalitarian society there
would be no place for inequalities based on wealth, income, casle
and creed, in that egalitarian society all would be partners in any
economic endeavour, which they undertake to produce wealth.

1 reject capitalisim, because ils evils ane beyond rﬂh."ﬁlpllﬂlh
Sa, the total change of the system is emphasised here.

Many people had misundersiood the Gandhi principle of
‘trusteeship” and they were of the opinion that Gandhi had created
this theory to protect the capitalists. But Gandhi did not want (o
protect the capitalists. He wanted to give a chance to the rich people
of the society to reform themselves believing in (he innate goodness
of human nature.

Through *trusteeship’ Gandhi made a spivitual approach 1o the
human nature. His faith was in non-violence, which he considered
10 be the powerful means (o bring any change in the activities of
human beings. This spiritual approach rejects violent methods.
Through violent methods temporary change may be brought in the
human behaviour, but not the permanent change. Spiritual approach
believes in enlightenment of human beings by adopting methods
based on love. This approach aims at the establishment of a new
social order,

2, “Ii does not recognize any right of private ownership of

property except in a8 much as it may be permitted by society for its
own welfare.™
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This principle is connected with ownership of property. It
emphasised that society has to set a limit to private property. Without
such a lwmt il will create imequality among people. The gap between
the rich and the poor is widened by property. The ownership of private
property without any limit leads to corruption and exploitation.

So, setting a limit to private ownership of property is necessary
lo promote miutual class goodness.

This principle suggested that the excess property beyond the
socially determined norms would merge into a commaonwealth. Tlis
principle proposed the social ownership or property and means of
production.

3, "It does not exclude legislative regulation of the ownership
and use of wealth,™

This principle is concemrned with the legislation as a weapon of
choice and not coercion.

Gandhi was o the opinion that trusteeship 1s to be establishment
by mutual consent. The need Tor legislative regulation aof the
ownership was accepted if there arises a situation in which some
persons do not accept the new social order. The legislative situation
should be brought as an outcome of social awakening. When society
realises the need lor legislation and accepts 11 then the legislation
may be cffective, But it did not mean that the cstablishment of
trusteeship depends solely upon legislative measures. The legislative
measures may be used as guide to avoid confusion and cenfrontation
that may rise in carrying certain activities. The basis of trusteeship
should be the goodwill of the peopic,

4, *“Thus under State-regulated trusteeship, an mdividual will
not be free 1o hold or use his wealth for selfish satisfaction or in
disregard of the interest of society.”!

This principle speaks about the regulation which is necessary
both to check abuses and lacilitate transition.

This principle states thal every misuse of economic privilege
has to be restrained. There should be a control on the use of
wealth. The absence of any contral on the use of wealth affects the
weaker and poor section of the society directly or indirectly. Social
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nteresis are 1o be preserved above all, This principle also AIms at
prohibiting all selfish and greedy pursuits, The aims of the capitalist
system was to maximize profit and thereby accumulating wealth. In
this course of action they did not pay attention to its affccts on the
society. The individuals are not permitted to carry outl any pursuit
with the help of their wealth, which can afTect social interests, Social
welfare should be the aim of all the activitics in the society. Property
belongs to society at large as much as 1o particular individuals and
hence it must be used for the welfare of one and all.

In the society based on trusteeship principle, importance was
given 1o labour. In this saciety unearned wealth and income had no
place, It was also recognised that wealth beyond the necessary linmt
makes & man corrupted and greedy 10 possess more an mong wealth.
50, there must be a limit of eaming wealth and income.

5. "Just as it is proposed to fix a decent minimum hving wage,
even so i limit should be Nixed for the maximum income that would
be allowed 10 any person in society. The difference between such
minimum and maximum incomes should be reasonable and equitable
and variable from time 1o time so much <o that the tendency would
be towards obliteration of the difference.""

This principle propesed the use of measures to reduce the
disparity in income. Determination of a measure was proposed in
keeping in view the hatred that may arise in the minds of the low
paid workers. This principle also emphasised on fixing a decent
minimum living wage. At the same time it also emphazised on the
necessity of fixing a ceiling for income. The surplus income beyond
a limit should go 1o the society or 1o the Government. It was also
proposed in this principle that to narrow down the gap between the

rich and the poor, the ceiling of income should be periodically
reviewed and changed.

6, “Under the Gandhi economic order the character of

production will be determined by social necessity and not by personal
whim or greed ="
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Through this principle Gandhi emphasised on the nature of
produciion thal is necessary both for the maintenance and
developmen of society. ln determining policies for production ethical
points of view are also to be kept in consideration. Production must
always be based on social necessity, The means of production should
be wtilised to produce necessaries of the society. Profit motive should
be replaced by the welfare of the society.

Social necessily should play the dominant role, not the personal
whims or human greed, in deciding the nature of production. Social
control should be there in fixing the items of production and also in
deciding the right type of technology that would lead to growth,

Conclusion :

Analysing and studying Gandhi’s concept of trusteeship, it can be
concleded that Gandhi although was not & true economist, he tried to
establish a economically balanced socicty with the help of trusteeship.

S0, we have seen that trusteeship is a theory of need-based
production, equitable distribution and social justice. In trusteeship,
production and distribution are integrated in such a way that they
ingvitably produce a system in which justice is present and
explomation 15 absent. Like other Gandhi concepis, trusteeship 1s
alse an evolulionary concept. The concept can be brought into
practice and through step-by-step experiments. The Gandhian theory
of *trusteeship’ is undoubtedly and aliernative thai merits examination.
It may well turn out to be what humanity is looking lor.
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Depiction of Animals in the Sculptural Art
of Ancient India

® D Meidul Delin

The art of sculpture was practiced by Indian people since remote
pasL. Figures of human being, birds. animals and sculptural designs
are found in sculptural art of ancient India. The depictions of animals
gre seen in the rock art and sculptural art of India since carly tumes.
These are mostly found in the temple walls, rock, terracotta plague,
seals elc. The artisans wsed 1o chose those animals and birds as arl
patterns which are considered as imporiant and |1-|:l|.’:llllfll'- Animal
sculptures are used in the religious architecture as an act of
omamentation considering its mythical as well as socio-religious
significance. Animals like elephants, horse, lion, boar, tiger, bull
elc. are found in the seulpiural art of different parts of India, Generally
there are three categories of animals found in the sculptural arl. Some
were mythical animal or half human hall animal, some were
ambiguous animals like one horned animal unicomn {Sharma, 2006,
p-83} and others were actual animal, The depiction of animals are
quite common in the sculptura] art of the different political dynastics
ﬂrﬂ.ﬂﬂi&ﬁl India 1”-;;& thee T-,-'i;,|_|_|_'|':|,l:;|P Elll'l B, Sﬂtﬂ\rnh;}na‘ Gup:;l,_ Chola,
Pallava, Chalukya, Rastrakuta, Hovasala, Varman, etc.

The archaeclogical sources reveal that there is a close
association of human and animals since prehistoric times. In the
growth and development of human civilizations animals played an
impartant part. Animals were used by the people for food, for
agriculture production, for hunting, as a means of war, as a mMeans of
communications etc. Animals are also associated with the religious
life of the people of India since remote past. All these aspects of
human animal asseciation are found in the sculptural art of India
which bears immense significance. In Indian mythology animals arc
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#lso found as the vabanmas or vehicle of gods and goddesses 1.e.
elephant 15 for Indra, tiger for Durga, bull for Siva, bulfalo for Yama
etc. Both the types of animals like pet and wald are depicted in the
sculptural art of carly India. Earliest evidence of the depiction of
animal in India are found in the Rock art of Bhimbetka and in the
scals of Indus Valley Civilization where animals like bull, elephant,
deer, tiper, rhinoceros etc. are found

Sculptures of half~man and half-animals are also found in temple
architecture of ancient India. In the Dasavatara concept we gel
Faraha and Novasimba (Half human-half animal) as the incarnation
of Lord Vishnu which are commonly found in early Indian sculplures.
Both four armed and two armed Foraha images having face of a
boar and body of a man lifting up the ligure ol earth or Bhudevi are
quite common in the temple sculptures of ancient Indin. Sculptures
of Varaha in granile, terracotia plagues ete, are also found in Assam.
The incarmations of Lord Vishnu like Faraha (boar), Marayimha (sem
liuman-semi lion) are depicted in the temple walls of different parts
of India. A finely curved Faraha avatar of Vishou was found at
Dudhai, Uttar Pradesh belonging to 1] the century A.D. (Gupta &
Asthana, 2002, p. 106). The rock cut Narasimia of Dudhai was also
sculpted nicely. Images of Nerasimha are found in Bamuni hill,
Deopani archacological sites of Assam. Ganesa, the elephant ged
was a popular deity and widely depicted in sculptural art of ancient
[ndia.

Varaha incarnation of Vishmy lifting eavth or Bhudevi

85



PRAIMNA

In the Indus Valley Civilization anmmals were depicted i
differcnt ways. These animals are in difTerent media and contexts.
They are found in large numbers as seal engravings, stone figurine,
potiery, amulets ete. Amimals like bull-the humped and humpless:
gharial, elephant, liger, antelope, rhinoceros eic, are found in Indus
seals (Singh, 2019, p. 1 72}, The seal commaonly known as Pashupall
represents figures of bull, elephant, tiger, rhinoceros, decr/goal
ete.{Chakrabarti, 2001 .p. 195},

Pashpati Seal, Indus Valley Civilization

The animal fipures of bull, ¢lephant, lion ete. of the coict palkar
of the Maurvan emperor Asoka are the good example of the carly
Indian animal sculpture (Majumdar, ed, 1990 p.87). The capial of
major pillar and minor pillar edicts of Mauryan cmperor Ashoki
represents liom, elephant, bull, horse etc, associated with Buddhism
Considering the significance of the lien capital of Sarnath 1t has
been adopted as our national emblem (Gupta & Asthana, 2002, p.60)
Back to back animal sculptures are also feund in Harappan sites.

-

Lion Capital, Saranath Lion head, Baman
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Sculptures of bull are cominon in most of the temples of an-
cient India. Gianmt monolithic bulls are found in Lepakshi temple
(ACR), Chamundeswar temple of Mysura, Hampt cte. are notewor-
thy. While some of the bull sculptures are without any decorations,
in the other carvings Nandi wearing a ghamtela mala (bell chain),

carrings and other jewellery are [ound,

Monalithic bull ar Lepakshe, Anantepnr, (4. F)

Kirtinuekhas (erioning lion face). an artistic moiil are often
found in ancient Indian Ar. Kirtimukhors are alse found in the ant of

Ancient Assam

Niomgiligarl,e 11 centiny A.D,
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In early Indian sculptural an Goddess Mahishmarding Durga
was also depicted in the with her Fehana liger slaying Mahishasura
the buffalo demon.

Among the animals that playved an important part in the day Lo
day life of man, horses are also prominent, Sculplares ol the hosses
represent the social, religious, military, economic aspects el the
contemporary period. Horses are considered as the symbol of
strength, prosperity as well spead ete. And hence they were depicted
i sculptural art. Gupta emperor Samudragupta issued asvamedha
type coin. Beawiful sculptures ol horses are found in Konark.
Khajuriho, Amaravat, Ajanta, Mathura and other parts o India. Florses
were sculpied as chariot drawer, as a part of cavalry, means of
conveyanee cig.

Elephants also attracted the attention of the sculptors of anciend
India for their art activity. Elephants are considered as sacred animal
and symbol of fortune, intellect, power ete. Due to their huge sizes
and strength the elephants were also formed an important part of the
army of ancient Indian rulers. They were also used as a means of
conveyance cie. Scenes of participation of elephant and horse with
riders inwar and processions are nicely depicted in the sculptural arL.

Elephant sculpture, Mahavalipuram

Different kinds of animals are used as royal emblem by many
palitical dynasties of ancient India. The royal Floyasala emblem
depicted man and lion, The term Hoysala means “a young man
fighting a lion” &nd their royal emblem depicting this idea ig seen at
their Chennakesava temple at Belur. Tiger was also the royal emblem
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of the Chola dynasty. In ancient Kamarupa the copper plate
inseription of the Varman dynasty represents their royal emblem
elephanl head.

Thus it is found that an of sculpture was practiced by the people
ol India since remoie past, Different kinds of images of animal, birds,
huiman being belonging o pre-historic, proto historic and historical
times have been discovered in different parts of India (Chattarjee,
2017, p.37). In ancient Hindu plastic art, animals as symbolism played
an important role. Various animals symbolise different gods and
goddesses. Somelimes animals are depicted in sculptural art without
any decorations but in many occasion highly decorated animals are
also found in sculptural art. Garlands are generally used to decorate
the body of the animals like elephant, horse, boar etc. Somelimes
rings are used o decorate the legs, tusk of clephants; legs of bull,
horse ete. In some cases cloths, bells ele, were also used to decorate
the animals. Religions like Hinduism, Buddhism, and Jaimsm have
their cwn faith in animals. Although these animal sculptures were
curved chiefly with religious ahjectives, they also rellect the social,
political, military, technical aspects as well as artistic development
of contemporary India. The animal sculptures carved oul from hard
material by using chisel and hammer also reflects the high artistic
and engineering skill of the artists These animal sculptures are also
a record of human development and represents a particular age, region
and lime, mm
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The Hills and Hillocks of Darrang District

o [ Pahitra Kr. Math
o Chinmoy Raj Saikia

There is a scarce distribution of hills and hillocks in the
extensive plain ol nerthern part of the Brahmaputra valley in Assam.
The district of Darrang is centrally located in this plam wherein the
highland form leatures are concentrated in a small pocket of
southwestern part of it. There has not been a systematic in-depth
study of locational aspects of this tiny cluster of hills and hillocks in
the district. Therefore, the prescnt article attempts to identily the
eeagraphical location of those uplands of the arca by using geo-
spatial icchniques such as GPS (Global Positioning System) and GIS
{Geographic Information System).

Il is observed that the density of these low hills and hillocks 15
the highest between the river Barnadi and Nanoi within an area of
32 sq. km. towards the southwest eorner of the district. This area
extends from 26"4'53" north latitnde to 2671849 north latitude and
from 91°483 1" cast longitude to 91°30°307 east longitude. This area
with a cluster of hills with low height lies in gram panchayat of
Ganeshkuwari, Bazanapathar and Kuruwa of Sipajhar revenue circle.
In addition Lo this, at a distance of 10 kilomelres o the east of the
Ganeshkuwari-Kuruwa hilly region, two tiny hills of Sanowa gram
panchayat, namely Dhalpur and Aparia are standing out in isolation
in expansive charfand of river Brahmaputra, The hill Aparia is
relatively lower in height than the Dhalpur hill and it is 5km away
towards the east of Dhalpur in Aparia efiar. The height of all these
hills and hillocks in southwestern part of the Darrang district 15
ranging from 60metres o 1 81 metres. However, there are some natural
heaps of land nearby these uplands locally known as motipa that
also add unique character to the landscape of this region, The
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peographical location of all the hills and motiva 1s shown in the
Eellowing map of the study area (Fig 1),
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Fig 1: Geographical loecations of Hills and Morha

The spatial attributes of all these geographical features are given

in table| as shown below,
Table 1: Name of the hills and meotive with their spatial
attribute data

MName X Coordinate | Y Coordinate |Area in 5. I'i_n'll
Pip]it‘lg Pahar Q1 80049084 | 2627833314 | 31.990512549%
Boro Pahar 91 84302638 | 2631526016 | 0.036007896
Teteliva Pahar 01837456 | 26,3 1687400 | 0,197033798
Cianesh Pahar 918250039 | 26.31564988 | 0.2896815
Dhalpur pahar 91 92185214 | 26.30294081 | 0.062396163
_A_Enn'a Pahar 91.0567699 | 26.29832663 | 0008449501
Barkali Pahar 01 82510364 | 262901 7808 | 3.999512549*
Tiadhogholi Parbal | 91.81624638 | 26.293462 14 | 3.9995125497
Ekselia Pahar G1.81177271 | 26.29019557 | 0.410380503
Kuruwa pahar O1.83035867 | 26.24346615 | 1.755796417
Eaman Pahar 01.8121436] | 26.26871455 | 0.598600663 1
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Khatariya Pahar 01.82548446 | 2627635902 | 0.622624461
Dalii Pabar ﬁT.S] 200765 | 2620007747 | 102997963
Kaseria Pahar 91.84034067 | 2630315126 | 0.104686452
Cruxan Motive G1.R2686571 | 2629381303 | 0.017005266
sualkuchn Adotiva | 9182213214 | 262 8326223 | 0.016780046
Major Motiva 9181468603 | 2628265985 | 0.013061093
Dhanbar Mative Q1. BIR20664 | 2620810628 | 0.017668193
Silor sutal O1.84721865 | 26.3054 71039

Kali Mandir Mosive | 91814900106 | 2626640755 | 0002213107
Danda Mativa 01 H1609447 | 26. 27196301 | 0018739094
Mamudor Metiya | 91.84280439 | 26.30457157 | 0.037630032
Aaln Mariyve 2 0182006849 | 2630459732 | 0.029983249
Aalu Mativer 1 01 83454881 | 2630917683 | 0.04574 7907 |
Fulo Moiiva 01 83005071 | 263104553 | 0009815154
Kolitapara Morive | 91.81005624 | 26.31 160909 | 0.05815878

Source: Primary survey, 2020-2021

The peological structure and the tectonic origin of these hills
and hillocks dates back to pre-cambrian era. It is to be noted that
these high lands are all outliers of the Meghalaya-Karbi plateau and
made of hard pre-cambrian granite and granitic-gneiss. These stand
evidence to the fact that the Gondwana platform{ Indian Plate) extends
underground farther north and north cast and consequently these
uplands of low height crop up amidst the alluvial cover. Therefore,
these land features originated out of the earth’s interior lava are
peologically quite different from that of the young folded mountain
region of Himalaya. To the extreme south west of Sipajhar revenue
circle, the hilly area is interspersed with some marshy and low lymng
arcas. These wet land arcas are shallow pools of past depression
formed due o shifting of Nanoi and Bamadi rivers. Out of these low
lying arcas Mailata, Baman and Diplinga are the major wel lands or
beel(native name of weilands) in this region. Some of these marshy
lands are largely wtilized for raising Bore rice crop by the lecal
farmers because of its high fertility. As for soil, it is compased of
basaltic black soil which also sustains the pottery cottage industry
of Hira community residing in Bahgara village of Ganeshkuwari
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gram panchayat. All of these hills in Sipajhar revenue circle are
notified under reserved forest provision ol Assam. There is luxuriant
growth of mixed moist deciduous forest compnsing the (reae species
of sal (Shovea rebusia), wak (Tecrona grandis), galm-:lri{c;-'-'-'t'-"f“ﬁ‘
abborea) elc. The reserved forest of these hilly areas have great
significance in sustaining biodiversily ol the arca where keystene
species like leopards are often spotted.

The present social scene of the region is @ mosaic of a fiew
socio-cultural groups coming from difTerent ethno-linguistic, cultural
and economic backgrounds, They are indigenous non tribal Hindu,
indigenous Muslim, Nepali, Bodo and Bengali speaking mushim
community who comprise the social compoesition of the arca, One of
the erucial problems come across by the villagers of Ganeshkuwari
gram panchayat is that over the last 20 years marginal farmers ol the
arca have been withdrawing from the field due to selling out their
crop land to the owners of brick kiln industries. It is seen that so far
altogether 25 such industries have been established and small farmers
of this arca have become prey to them. 1t can be visualized that if the
proposed bridge between Kuruwa of Darrang district and Narengi
of Guwahati materializes in near future, the area would ohviously
bear the brunt of urban sprawl of latter, if only proper measures are
nel taken on Lime. The local people with inclination to environment
protection are very much aware ol the ill eTects of growing number
of brick industrics which have become detrimenial to agricultural
fields of the arealt is noleworthy that some of the meiiyva have
undergone human encroachment |eading to almost end of its
existence. So there is pressing need ol restoration of these ecological
features n some pockels of the area.

The Dhalpue Hill and its neighborhood are currently settled by
newly migrant Bengali speaking Musliny community. This arca of
charland of river Brahmaputra is enriched with the cultivation of
boro paddy, miize, sugarcane, mustard, and black gram. Growing of
potatoes, jule, rapesced, wheal crops ele, also dominates the region,
The Aparia Tull situaled Lo the cast of Dhalpur hill is standing like a
baurren island i the heart of eharland ofthe mighty river Brahmaputra.

It has not so far been populated, though o mosque is found 1o have
been built by the Muslim community of aparia efiar
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Various Archacological evidences can be spotted in some hills
amd metia of the study arca. The Assam State Archacology
Department has conserved the remnants of a temple in the Baman
Hills. Following the evidence of the shattercd temple, it ¢can be
assumed that the temple was probably built in 11" century A.D. The
legend states that the king Bali used to perform vajna (sacred lire) in
the ficld of Baman, Kuruwa is a large and elongated hill located 15
kilometres south of Dumunichowki [rom National Highway-13.
According 10 anecdotes when the Kauravas came here 1o attend the
svavanmvara( an ancient practice of marmage ceremony) of King
Bhagadatia’s davghter, Bhanumati, they took a rest here for a night,
That is why this place got its name kew- rowe, which later turmed
into Kuruwa. The Shiva finga on the slope of kuruwa hll, idol of
Ganesha in Ganesh hill, Image of deity Gargea and an imprint
rescmbling affa! (chess board ) carved on stone are the archeological
resources of Ganeshkuwar and Kuruwa region of the circle.

In addition to this, Dhalpur hill being situated in vast clariand
as ever alert sentry 15 also an evidence of ancient rich civilization
and store house of prehistoric archeological resouree. 11 is believed
that during the time of king Sn Vatsya the capital, Dharmaranya
{Dhalpur) was located in the hill of present Dhalpur. There are all
together twenty caves af different size scattered here. The faint image
al Shiva, Ganesha, a dfral on some stones and some remnants of
ancient shrine are seen around this hill. According to Dr.
Mirmalprabha Bardoloi the sculptures of Dhalpur hill is the evidence
of Tantric cult in ancient Kamrup. According to some archeologists
and researchers, a king of Barman dynasty of kamrup buili this tempie
before 6" century A.I», which reflects the pattern of Gupta era. Taking
this into consideration, it can be visunlized that this region is a fertile
ground of archeological research. It is to be noted that the Assam
government has lately lauached a massive agricultural project in
Dhalpur area for economic up gradation of the lower Assam. This
initiative of government for kaep'mg the char areas free from
encroachment and attempting to introduce an exemplary
developmental misgion is really praiseworthy,
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These hills and hillocks of Darrang district nestled in
magnificent backdrop of Bralmaputra valley bear great signilicance
i the ecological and eultural landscape of the area.
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A Case Study of Entrepreneurship
Development of Assam (Darrang District)

®  Umiesh Ch, Sarmia

Abstract :

Entreprencurship plays an important role in the economic
develepment of a nation. Entrepreneurship development is necessary
for nationnl growth and secial development. Every year State Institute
of Rural Development (SIRD), Assamorganizes a number of traiming
programmes ke self employment oriented training programmes on
gkill and management development for youths, entreprencurs,
farmers, women, etg. Though the rele of SIRD in the area of
entrepreneurship development is indeed commendable for its
eontribution towsards socio economie growth of the state, but still the
growths of enterprises in Assam particularly in rural areas are far behind
in comparison to the other state ol lndia. This paper attempts to find
aut the different skill development facilities provided by State Institute
of Rural Development for rural entreprencurship and to examine the
motivational role of training provided by the instilute.

Key words: Skill development, Entreprencurship, Motivation.

1. Introduction :

Entreprencurship development is @ prerequisite for an overall
socio-economic development of any nation. Entreprencurship
development is necessary for national growth. Schumpeter, J.A
(19541 considered economic development a5 a good change bought
by entrepreneur by instituting new combination of production. It is
the driving lorce which accelerates economic development of the
country. The development of entreprencurship creates utilities and
gencration of employment. Entreprencurship is the total process
undertaken by an entreprencur. It starts from the innovation of the
idea to establishing, nourishing the enterprise. Entrepreneurship
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development particularly in micro enterprise and S51 sector has been
recognized as one of the most significant and characteristics features
of industrial development. Unemployment problems and alleviation
of poverty can be solved through the entreprencurship development,
As apily pointed out by Yale Brozen, “The private entreprencurship
15 an indispensable ingredient in economic development over the
long period.” In India millions of the people are living in villages
and majerity of them still living below the poverty line and 26 per
cent are considered as poorest of the poor. Again according to the
estimation of Planning Commission of India {2006), there are 36
million people whao are now unemploved. Hence, for alleviation of
poverty and to eradicale unemployment problem, entreprencurship
development is most essential,

Since independence Government of India has launched different
strategic measures (o alleviate poverty and unemployment problems
in time 1o time, but in spite of this programme and schemes India is
still considered as industrially backward nation, Therefore awareness
about entreprencurship development is most essential for all round
development.

2, Skill Development India values skill. Every ycar State
Institute of Rural Development (SIRD), Assam organizes a number
of traming programmes like self employment criented training
programmes on gkill and management development for youths,
entreprencurs, fanmers, women, etc. “If China is like a *manufacturing
factory” of the world, India should become the *human resource
capital’ of the world. That should be our target and we should lay
emphasis on that,” PM Modi said addressing related facilities have
been started since 2007 to make rural people financially and socially
secure, The Ministry under 115 mandate, therefore, not enly focuses
on skilling but also puides the entreprencurship movement in the
country for speedy reorganization thercby ensuring enough
employment opportunities for the skilled workforee. This will alse
improve the productivity power and help them to choose a sustainable
path towards decent livelihood ereation. Emphasis must be given on
to hamess technology as well as resource. Moreover, this would
endeavor the outreach of opportunities and services. The Ministry
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anms 0 an ecosystem Lo put forward efforts across the country. Effons
have been made through various programmes implemented by
different imstitutes at various levels. In the development of rural India,
entrepréncurship is of immense imporiance, In India more than 76
per cenl people are living in rural areas should be bought under the
network of rural industriahization, The rumal people are expected to
participate in the process ol economic development. In this regard
the Government and its sponsored institution has important role.
Social mobilization, through proper traming and guidance motivares
people and raises awareness on development. It is to maobilize national
support wowards national development by government, It acts as an
umbrella of participaiory approdaches in reral development as well
as poverly alleviation programmes. It has been instrumental in
decentralizing policies and programmes which aims at sirengthening
human and institutional resources development at local level. With
the macro objective to achieve the above, SIRD had come up with
various lraining courses covering cost effective technigues,
management development programmes, technology support, capacity
building on skill upgradation, ete. Seminars and workshops on 1ssues
like education. health, sanitation, drinking water, social justice.
equity, soctal problems for officials and non-ofMicials, NGO and other
organization representatives are being conducted. Pilot projects from
the entreprencurs are called for. The SIRD, Assam has set up the
Resource centre in IT and Skill Development at Kahikuchi in order
ta ensure and transfer the technology development benefit dircctly
to the communities to uplifi the rural youths al the grass root level.
Sinee 2001-2013, the Extension Centre sl up by the institute has
provided managerial and skill development training to 1.6 lakhs
persons comprising youths, farmers, weavers, artisans and women
for livelihood. About 6000 persons have undergone skill development
training on different activities during 2013-14,

3. Need of the study ;
The State Institute of Rural Development plays an imporiant

rofe for entrepreneurship development in rural areas of Assam. The
institule is developing, an institute exclusively for development of
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entreprencurship in Assam. The institute will function as a wing of
the SIRD to take care of activities ol the SIRD related micro enterpnse.
The Institute also created wide range of infrastructure for providing
quality inputs and other support services required for the growth of
micra enterprises in rural areas, Though the role of STRD i the area
of entrepreneurship development is indeed commendable for its
contribution 1owards socio cconomic growth of the state, but still the
growths ol enterprises in Assam particularly in rural areas are far bebind
in comparison to the other state of Tndia, In this context, the study will
be carmed out on the role of SIRD in the lield of entrepreurship
development particulacly rural arcas of Assam.

4. Objectives of the study ;
The objectives of the study are —

I. Toexamine different skill development facilities provided by
State Institute of Rural Development for rural entreprencurship,

2. To smdy the motvational role of training and its effect on
starting an cnterprises in rural areas.

1. Tosugeest measures io improve |;!I'|1'|'I:I'I-Tl::t‘!|l:LIJ'."'i]'|i.Fl development
through institutional support in rural arcas ol Assam.

5. Methodology of the study :

The present study is an empirical as well as descriptive in nature.
It is based upon the methods of survey research and the data which
are collected both from primary and secondary sources. Data arc
mostly representative in nature. In order to make the siudy more
relevant, it has been purposively decided that the study would be
carried out on 40 rural entreprencurs {men and women) who have
started their enterprise afler receiving training [rom State institte
of Rural Development (SIRD), Trinayan Growth Centre located in
the Darrang district of Assam, Besides the primary data, secondary
data are also collected from the office of the SIRD, NIRD and rural
development block of the study district, Darrang,

6. State Institute of Rural Development (SIRD) : _
The State Institute of Rural Development is the apex body in
the broad field of training and research in rural development which
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came into being on April 1998 under the Society’s Registration Act,
1860, The main objectives of the instilule is lo organize training
CoOUrses on varous operalional areas such as, implementation
procedures, appropriate lechnologies, cost eflective techniques,
convergence of services, habitation development, etc., for officials
and noen officials involved in implementation of mral development
programmes, elected representatives of Panchayat Raj Insttutions
and representatives of Non-Governmental Organizations and
Community Based Organizations, Capacity building through skill
orienied training programmes on Management Development,
Technology Support, Skill Upgradation, ete., for self- employment
m rural areas by taking up economically viable activities. Capacity
building through skill criented training programmes on Management
Development, Technology Support, Skill Lip- gradation, etc., for self-
employment in rural areas by taking up economically viable activities.
The State Institule of Rural Development organizes a large number
ScIl employment oriented training programmes on skill and
management development for youth, entrepreneurs, farmers, women,
eic.under the different government schemes, like MGNREGA, SGSY,
Chiel Minister Jeevan Jyoti Swanijon Yojona cic. through their
growth centre. The target versus achievement of conducting
programmes in 2013-14 was 135 per cenl against T4 per cent of
20112-13 resulting in a growth of 43 percent in number of programmes
and 34 per eent in number of participants, During 2013-14, SIRD,
Trinayan Growth Centre located in Darrang district has conducted
42 number of sessions in satellite based trainings where 2435 number
of participants took part in the programmes which is the highest
amongst the other blocks.

T. Infrastructural Facilities provided by State Institute of
Rural Development (STRD) :
7.1 Resource Centre for IEC ¢
Government of India has declared the institute as resource centre
on information. education and communication activities in the NE
state 1o enhance awareness about prospects and problems pertaining
o rural development.
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7.2 Development and Management of Growth centre and
common lacility centre :

Support services are one of the most important aspects of micro
enerprise development, for that purpose SIRD has sct up Growih
centre in different places in the State. These Growih centre’s provided
theoretical and practical training 1o the local youth, women and
farmers for taking up income generaling activities i the most
scientific manner possible.

73 Training :

The state institute of rural development organizes varous
training programme for official and non official involved in
implementation of rural development programmes such os elected
representative of Panchati raj Instiution, members of different NGOs
el and institute also organizes skill oriented training programime
tor local youth,

T4 Motivational infrastructure =

The Institute has also created essential infrastructure hke
Mushroom Laborataries, Pig Poultry Hatcheries, Brooding Centres,
Parent Stock Rearing Farms, ete.. 5o as to ensure timely availability
of quality inputs to the SHGs at reasonable prices. Demonstration
unils have also been set up at different places to motivate the rural
people 1o take up such activities in 4 scientific way 1o make
microenterprise sustainable in the rural areas,

7.5 Resource Centre in IT and SKkill Development :

The Ministry of Panchayati Raj has provided fund 1o set upa
Resource Centre in IT & Skill Development. The project cost was
Rs. 6.00 crore. The Centre will help SIRD to organize intcnsive
courses in the broad field of Panchayati Raj, decentralized planning,

[T, courses on various management, courses on skill development
for livelihoods etc.

8. Analysis and Findings :

Training is an important component for enhancing the skill of
entreprencur. Training improves the knowledge, skill and managerisl
ability. Because of technological change, training becomes an
essential part in almost all the industrial units. Therefore the institute
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has given much importance in training to the rural r.-nu::-plc in the
areas ol Amoni Growth Centre af SIRD, From the study it was found
that 75 percent local vouth are motivated to start their own enterprise
afier completion of their training,

8.1 Emplovment Generation :

The approach of dealing with unemployment crises has been
changing, The current is more based on developing people with the
requisite skills and giving the people more opportunities to start their
own small scale enterprises wherein they can also create job for
others. The industry wise pattern of increase and decrease in
employment generated by the sample units of the study district is
studied. It is observed that overall employment in the sample units
has increased at the rute of 23 per cent from the initial year of
establishment.

B.2 Impact on Standard of living :

Apart from a change in the inceme level of the entrepreneurs
the enterprise may also affect other members of the society. Other
members of the society may alse be motivated for 1aking up
entreprencurial activities. It is therefore necessary Lo assess the total
impact on the income of the entreprencur, The study attempted (o
see the impact on the income of the entreprencurs, whether it has
pny positive impact on the standard of living of the entreprencur or
not. From the feld survey, it is found that 67 per cent of the
entrepreneurs agreed that their standard of living have improved.

8.3 Leadership Development :

One of the most important factors of individual performance is
enhancing leadership skills. Through the training programme
provided by the SIRD, it is found that almost all the participants are
able 1o enhance their leadership qualities. From the establishment
and to nourishing an enterprise, one entreprencur has to face many
obstacles and a good leader can lake right decision in time. In the
study district it is found that 63 per cent of the entrepreneurs have
developed their leadership skills through various fraining programimes
on motivation and are able to approach financial institutions without
hesitation,
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#.4 Technieal skill -

Skill Development aims to create skilled and job ready
workforce by equipping it with employable skills. Here traditional
trades and employment skilling in informal sector is being recognized
as a skilling outcome among the vouths. From the study it 1s found
that 59 per cent of the respondents have upgraded themselves
technically with the support ef technically skilled trainers.

8.5 Resource Allocation :

Various programmes at the local level have been launched so
as lo strengthen participation of rural poor in local decision making,
improves their access to social and production services and efficiency
in the allocation of locally available resources and crhances
oppartumities for asset building by the poorest of the poor. Taking
various parameters like availability of raw material, fund from banks,
machinery link ups, afier sales services of the machineries, the study
revealed that 52 per cent of respondents could efficiently allecate
available resources.

8.6 Women Empowerment :

A repont by MeKinsey Global Institute pointed out Ih"" India
could boost its GDP by 60 per cent by 2025- if it were to use the full
potential of women in its workforce by bridging the gender gap at
workplace. For this, it is the need of the hour to realize the step @
education and skill development. The SIRD, Assam has been
OIEARIZING vanous training programimes for women crirepreneurs.
Training programmes under Panchayat Mahila evam Yuva Shati
Abhiyan have been launched. The institute has organized | 80 courses
covering 6383 participants from April, 2010 to March, 2011, In the
study district it is found that from the randomly selected respondents,
30 per cent were women. Out of them, 71% have successfully
established their small enterprises and eamn their livelihood.

8.7 Professional Development

Learning more about the field on latest trends and getting hands
on experience on the respective activities tend to reduce stress toa
greal extent which continues to develop the entreprencurs
professionally as well as personally. With the introduction of varnous
programmes 68 percent of the rural youth are able to realize the
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need for diversilication and develop a “Can Do attitude in them.
The study alse found that training provided by NGOs, Banks, and
other fmancial instilutions are meant lo provide awareness about
the schemes but it has also revealed a fact that only |3 per cent of
respondents are aware w a few of the schemes

8.8 Social Mobilization :

The Constitution’s 73rd Amendment has made the village
council, the Gram Sabha, imo a very powerful tool of secial
mobilization. There has been seen a need 1o improve on access (o
public information on local development issues directly linked with
their livelihood interests. Remote arcas have been coverad through
the Extension Centres of the SIRD to meet this demand. Awareness
i5.a major promotion lool, Therefore, elforts have been put on to
develop a team of ammators and facilitators for mobilizing rural
poor. Leaflets on various programmes are printed in local languages
and distributed in the rural areas for better understanding and thereby
create awareness. In the study district it 15 found that only 13 per
cent of the respondents have come to know about the programmes
through print media. Others have joined the trainings when they caine
to know about the same from friends and relatives.

9. Conclusion and Suggestions :

1. More training programmes should be provided at the block
levels in phase-wise manner by the Fls, banks, management
mstitutions, ete so that it becomes casier lo monitor and
review the performances ol the trainees from time (o time.

2. Awareness can be created among the school and college
students by having separate papers or sessions,

3. Separate wings in professional and technical institutes are 1o
be set up wherein teams of teacher and studenis provide
guidance at the grassroot level to the first gencration
entreprencurs. One such example is the Unnat Bharat Abhiyan
under the Human Resource Development Minstry, a team
of IIT teachers and students will visit selected villages, study
their problems and work out effective solutions through their
rural development wing.
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. The training sessions carried out by SIRD must incorpoeate

specialized sessions on how to allocate locally available
resources with limited finance.

- An initiative should be taken for empowering the women

aspiring 1o setup their own venture. For this One Stop Centres
for women can be set up in order to provide integrated suppor
under one roof ta the warking women

. The trainings provided for Skill Development should

empower the youths to promole a cultere of innovation based
entrepreneurship thereby providing an institutional
framewaork to reach the expected outcomes.

- Sthemes are 10 be made aware by distributing leaflets printed

on local languages, broadeasting information on radio and
television etc.

- Awareness camps should be setup in an aggressive manner.

Targets should be set for conducting camps in a week/month
and year by an individual trainer, with a clear cut definition
of agenda and blocks.

More vocational institutes are 1o be set up. Tie ups can be
done with local collages or higher secondary schools. This
will motivate the youth to take up enterprise and generaie
employment for the seciety than losking for a job for him.
There is a need to build up a single window operation, one-
stop solution 1o cater various needs of the citizens and bring
government, business and education services to rural India
through an expanding network of village level franchise
parners

Identification of relevamt block for any given scheme. So that's
the efforts made for awareness or entrepreneur development
gels a surgical precision,

Successful entreprencurs should be recognized as presented
a5 role models in the blocks. 1f possible they should also be
called in the vocational institute, so that they can motivate
the youth by sharing their success stories.
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Ornamental Fishery-A Livelihood Source for
Empowering Women of Malo Community of
Darrang District, Assam

& D Scema Jyoti

Introduction :

*Wetlands® are a group of ecosysiems. which include lakes,
cstuaries, swamps, bogs, marshes and [ences. Wetland ccosysiems
aceount for 6 — 8.6 percent of the world's total land surface and are
among the world’s most productive and biologically diverse
environment providing livelihood support 1o a large seetion of the
poputation next only to agriculture. Wetlands vary widely because
of regional and local differences in soils, lopography, climate,
hydrology, water chemistry, vegetation. and other factors, including
hurman disturbance (Sinha and Mohanty, 20021, The 3,513 number
of wetlands constitutes |.29 percent of the total peographical areaof
the state, The Brahmaputra valley is again divided into regions narmely
Central Assam, Lower Aszam and Upper Assam. The Central Assam
has 342 number of beels covering an area of 31,080 ha (Dehadrai,
2006). Darrang district possess 31 number of beels of which 17 are
registered under AFDC, The beels of Assam are wetland of only
local importance as they are not large encugh individually to qualify
for international Ramsar sites.

Ornamental fishes are procuring international demand and
Omamental fishery is turming into 4 big industry, Aboutl 85% of [resh
water fish species are found in NE India of which 1 5% is ornamental
fishes, which are being exported. Ornamental fishes, both
conventionally and technically, are small in sizes and gorgeous with
attractive colowr and majestic movement purported in the aquara.
However, non-colourful fishes will also receive ornamental slatus
and remain in great demand from the aquarists if they do exhibit
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peculiar body morphology, strange locomotive deporiment and are
rare in occurrences (Dey, 1995). Ormamental fish keeping and its
propagation has been an unportant aclivity for many which provide
not only aesthetic pleasure but also financial openings. About 217
fish species belonging 10 136 genera has been identified in North
Ensiern Rt.‘f__'.,i'll‘nll., af which about [50 species have been reported to
be of ormamental value (Mahapatra, 2003}, Beels possess remendous
potentiality for development of ornamental fsheries as hey have
been found to be rich in providing these omamental fish species,
Study Area :

The study was carmied out in Rarmmars beel (Plate 1,2) of Darrang
district of Assam which 15 an important freshwater riverine floodplain
wetland located between 26° 190,79 N - 26° 158" N latitude to 91°
55 50" E - 917 56 46" E longitude at 44 MSL. It is located towards
southwest direction @1 about 35 kms from district headquarter
Mangaldai. This beel is important as it shows characiteristics ol lotic
as well as [entic habitat. The western margins of the beel are under
paddy cultivation. Attached 1o the northern side of the beel is
Crowaltar and Ghatarag no. | village. The main rnver Brahmaputra
is a1 & distance of 3.93 kms south east, The beel collects its drainage
through a small canal ‘Siepadimakh” of 2.6% kms length which
happens to be sole outlet, The fishers of Raumari beel belong to
*male’ community and reside in ghalarag village of Rowmari
panchayat. The present investigation is concerned with ideatification
of the Omamental fish species and to understand the prospects of
ornamental fishery as an alternate source of income for lishermen
and to impart knowledge of omamental fish culture lo women folk
of malo community so as 1o help them to overcome economic
backwardness.

Materials and MIETHODS:

The Rawmari Beel is being monitored since Decemer 2011 1o
December 2013 for icthyefaunal diversity, The map of the area was
obtained from the Director of land Records, Govt of Assam.
Landscape elements in Reavamard el was identihed through exclusive
field visits, ground trotting using GPS, Satellite imageries is obtaimed
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from G15 unit ol Aaranyak™, a NGO, A random sampling was done
among 50 numbers of fishers-the “male’ community who are involved
with fishing to ascertain whether crnamental lishery could be takean
as alternate source of income, Survey for socio-economic status is
done by preparing schedules. Fishes were collected from different
sites | preserved in 9-10 % formaldehyde solution (Jayaram, 199%)
and identified on the works of Talwar and Jhingran { 1991), Nath

and Dey (20007).Fishes are also distinguished as classified or non-
classified (Dey er al., 2002},

Result and Discussions :

The Rauman beel is aboul 4%.67 ha. The length of Rawmar
beel is 2.38 kms and breadth at centre is 1.81 m. I is seen that
Rownari beel is mostly surrounded by cropland covering about 225q.
km. and water cover around the beel is of about 16sq.km. In the
winter season, the chars and chaparis surrounding the beef form good
grazing grounds where Rabi crops such as mustard, pulses, potatocs,
vegetables are grown, The majority of the population in the arca is
dependent on agriculture and at least 40% of the population is
dependent on fishing. The fishermen doees fishing in the beel under
the prevalence of supervisor allotted by a Mahaldar and gets paid
according to fish caich per day, The villagers of Gowaltari do fighing
casually as an alternate income. However in Ghatarag no. [ village,
there is a fishing commmumnity known as ‘mafe” whose main occupation
is fishing. They are not fully literate and lack knowledge about
ormamental fishes. Since the beel is live and has potenualily oo,
ornamental fishery could be developed as an alternate source of
incame and the fishermen could be tramed with little effort. The
present investigation shows availability of 53 numbers of food fish
species from the beel, of which 50 are important crnamental. Among
those, 29 species are identificd as classified ornamental fishes (COFS)
and 22 as non- classified (N-COFS) (Table 1), The availability of
50 ormamental fish species is good enough to start up captive breeding
of demandable fishes thus commercializing them and also conserving

the depleting stock. This would eam more money which means good
[ivelihood for the fishermen.
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Table 1: Categaory aof Qragmental fich species found in

Ravenari beel (Plate 3)

5.No Name of Fish Species Ornamental
Frecedence
| Chiralo cliitala N-COFS
2 Nortapterus natogleriy N-COFS
3 Craeelisier chapra M-COFS
4 Amblvpharvagodon mola C-0FS
5 Cahdin morar C-0FS
) Chefa cechins C-0FS
i Cireftinmes mrigala M-COFS
b Cirvhinns reha M-COF5
a Exomus danricts C-0FS
[ 10 Safrmophasia bacaila M-COFS
11 Salmophasia philo C-OFS
i2 Catla catlea N-CGF§
13 Labea batn N-C_E!__"_E
14 Labeo calbasu N—_E'?_FS
I5 Loheo sonins N-COFS
16 Prntius chola C-0F5
17 | Punrius sophore C-0F8
E Pethia cancionis C-OFS
19 | Pethia ticia C-OFS
20 Rashora darmiconis C-OFS
21 | Acanthocobitis batia C-0FS
22 Batia daria C-OFs
23 Lepicocephalichthys guntea C-OFs
24 Mystis cavasins N-COFS
25 Mystus tengara C-0OFS
25 Mystus vittatus C-OF5
37 | Sperata seenghala N-COFS
I8 | Wallogo atfi N-COFS
29 Ailia coifa N-COFS
30 | MNeotropius atherinoides C-0FS
il Cragaia cenla C-OFS




PRAJMNA

i2 Heleropneustes fassilis h'-f.'DFL
33 Aenenladan cancila MN=-COFS
M | Aplocheilux panchax C-0FS
35 | Meacrognathius aral C-0OFS
36 Macrognathis porealis C-U_]is
7 Mastacembelus armaties C-0FS
35 Chandea nana C-0OFS
38 | Parambassiz lala C Z-ﬂiﬁ_
40 Parambassis rango C-0FS
4] Badiz badis C-OFSs
42 Nemcles nancius C-0FS%
43 Cilossogobus gitris N-COFS
42 Anabias testudinens N-COFS
45 Trichogaster lalis C-0FS3
46 frichogaster chuna C-DFS
47 Charmia puncata N-COFS
48 Chania striare N-COFS
Jﬁ_ Channa orientalis C-0FS
50 | Tewroodon cuicutico C-OFS

Conservation siatus of available fish species recorded were
assessed under TUCH conservation category (IUCN 2013.2) and 15
given in Table 2 & Fig |. Out of 54 fishes recorded in Rawmari beel,
45 were assessed as LC[ Least Concern), 4 species as NT  (INear
Threatened) which are Chitale chitala, Wallage amu, Ailia coila,
Parambassis lala | status of 4 specics were NE (Mot Evaluated)
which are Cypriius carpio, Clenopiarvagedon idella, Catla catla
and Chamra eriemialis, | species remains DD (Data Deficient) which
15 Anarhars testudimens  Thus, NT: 7%, LC; 83% ,DD: 2% , NE: T,
The calegorization is made by Allen er o/, 2013. The diversity of
arnamental Icthyofauna provides crucial information about the status
of the ormamental biediversity in the beel. The present investigation
ascerlains that only highly demandable omamental fish spEtl:iE‘-i eould
be selected for mass propagation. The fishermen could be hence
trained for capture and culture of omamental fishes near the beel
which in future could turn cut as potential business.
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Table 2: Threat category of Fish species found in Rawmari beel

as per IUCN (2013.2)

Name of Fish Species TUCN Status

Chadder namn LC
[ Channa printetata LC
Glossopobins ginris LC
Macraognathus pancalus LC
Acanthocolyiris botia LC
Amblypharvneodon maln LC
Aplacheifis panchax LC
Radis badis LC
Botia davio LC
Cabdio maorar LC
Chane striata LC
Cheanna striafa LL
Chela cachius LC
Cirvhinus mrigala LC
Cirvhinus reba LC
Espmus danricis LE
Ewtrapiichthys vacha LC
Cragata cenia LC
Crudvisia chapra BT
Heteropneustes fossills LC
Loabeo bata LC
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Labeo calbasi LC
Laber gonius I B
Labeos vahita 1
Laubuca loubiea L
Lepidacephalichthys guniea L
Maocrognathus aral LC
Mastacembelus armeaiis EL
Maonagplertiy cwchia L
Mysius cavasing LC i
Mystiis tengara LC
Mysfies virtois LC
Mandus nandus ]
Notopierus noloplerus LC
Neolrapius atherinoides LC
Parambassis ranga L
Pethia conchonius LC
[ Pethia liclo ol
Pethia ticto LC
" Puntius chola LC
FPuniius sophore L
| Rasbora daniconiug LT
Salmophasta bocaila LC
Salmaphasia phulo LL
Sperata seenghala LC
Tetraodon cuiclitia LC
Trichogaster chuna LC
Trichogaster fasciala LC
Trichosaster lalivs LA
Aenentodon cancila LC
Atlia eaila NT
Chitala chitala NT
Parembassis lala NT
Hallago attu NT
Anabas testudinens [B]8]
Channa orienialis ME |
Catla catla ME
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Occupational structure of Malo fishers :
Table 3: Population of Ghatarag No.1 village of Rowmari
gaon panchayat (20011-2013)

Total no.| Male |Percentage| Female |Percentage | Total
all  |pepulation population population
househnold
3 158 54 86 130 45,14 288

Among the 50 numbers of households surveyed randamly, itis
found that there are total 288 populations in the sample data. Ot of
the total population 158 arc male and |30 are female that is 54.86%

and 45.14% respectively.
Table 4: Literacy rate of Malo commumnity (2011-2013)

Educatiomnal Male | Male % | Female | Female%s|  Total

Status

[iterate 45 TR AR 32 2d.62 17
Primary 35 22.15 36 27.69 '.'I'E
Upper Pritnary | 30 1509 | 28 7154 58
High school 24 15.19 ) |4.62 43
Higher Secondary | 12 759 | 10 169 22
‘Gradualion [ 6.33 3 3.85 15
Others 2 1.27 0 {00 X
Total |58 130 288

From Table 4, it con be observed that literacy rate 15 higher
among the male than that of the female. Aboul 28.48% of male
populations are illiterate in comparison to 24.62% of female, Only a
few numbers { 10 male and 5 female) of the fishers are graduate that
i5 5.20% of the total population. Women folk are more backward
than males in this regard. It is clear from the above observation that
the rate of illiteracy is lower among women than that of the males.
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Table 5 Occupational structurs: coangs 2 22 rCErETRITALY
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Plate 1 : Location map of Rauman beel
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Plate 3 : Fishes found in Raumari beel
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*Women Empowerment in India’s Social
Reforms Movements™

& Anupam Thakuria

Introduction :

Women empowenment is regarded as one of the major issues
of the 2151 century. From the ancient time women were considered
neglected ones in sociely and Tamily as well, In those days,
lundamental rights of women were ignored by the people. Today
also those atiitudes have not been changed completely. So women
empowerment has become an urgent necessity, Problems ol women
have acquired a steadily growing imporiance in our socicty alimost
fifty percent of our population yvet to get due rights and honour. The
term empowerment refiers Lo racial, social, educational, gender or
economie strength, Women empowerment is basically the creation
of an environment where women can make decisions independently
far their all rounded development. Social movement can be regarded
a% a Joint endeavour in against or in favour of social change.
Movements for women empowerment have their own importance
m Indian history. Sometimes it has been the part of greater social
reform movements. In pre independence period India expencnced
efforts for women empowerment basically with a part of social
reform movemenis. It is noteworthy that in this male dominated
society, early movements for women rights were primarily led by
men itself. In the Indian freedom movement women irrespective of
caste, class and religion ook active part from all regions of the
country and from thal time nature of paricipation of wamen in
vanious movements has been changed gradually.

Objective of the Study :
The main objective of the study are -
|. To understand the concept of women empowerment,
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2. To analyse the role of social reform movements in pre pre-
independence period empowering women.
3, To study the impact ol reformn movements

Methodologoy -

The study is based on various research methodologies.
Historical methods applied first to discover the basis of history, facts,
and events. Secondary sources like books, jouwrnals, intermet,
pamphlets, newspapers and articles with published and unpublished
materials are reviewed and analysed to frame the swdy, Library
research is alse applied as well

Discussion :
Women's rights arc entitlements of freedoms claimed for women

and girls of all ages in many socicties. The idea is that women should
have equal rights with men. Generally women have been treated as
objects by the male dominated society in India and elsewhere.
Patriarchy is very strong in India despite several movements for the
uplifiment of women launched by various individoals and
organizations during the pre and post independence periods. Women
are treated as inferior by parent’s in=law and even by their husbands.

In ancient India women were given equal status along with men
in akmost every ficld of life. They received higher education and
participated in the discussion on political and philosophical nature
with male scholars. The Vedas, the Upanishads, the Mahabharata
and the Puranas mentioned the names of the lady scholars,
philosophers, poets and paliticians in ancient India. In the cpic
Mahabharata the wife has been called the better half of the husband.
The word “Dampati” used in Vedas charscterised both husband and
wife. According to Keith and Macdonel this word signifies the high
status of women in ancient Indin. In the Mahabharata the wife is
called the root of Dharma, prosperity and enjoyment. No man was
allowed to perform some religious activities withoul a wife, However
women were considered inferior to men in various aspects. Woman
had to be dedicated to her husband during her lifetime and the main
duty of a woman was to serve her husband and elders,
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In medieval India the status ol women were very much lowered.
The ancient idea of the equality of male and female was finished
and women were considered to be slaves of man, Practice of child
marriage increased the number of widows. The rules of conduct of
the widows were even more rigid. In the Buddhist period, the statwses
of women were improved a little, though there was no tremendous
change. After the Mogul invasion in India the position of women
declined. Women were declined education and Child marriage
became a general rule, Polygamy came in to practice. The practice
of ‘Sati” came into being. The position of the widow further
deteriorated. They could not attend social functions. There was no
provision for divoree.

The status of women in modem India had to face cruelty and
exploitation. Even now the birth of a daughter is not considered a
moment of happiness in many parts of India. The davghters are not
given cqual rights in the house. Their Status becomes even worse,

Secial reform movement empowering women in the 19" Century :

Social reform movements in the 19" century had a notable
irpact empowering women in India. India made tremendous progress
beth in the religious and social ficlds during the nineteenth century
and thereafter, 1t was a period ol transmission from medievalism to
the modern age. The name of Raja Ram Mohan Roy stands foremost
in the field of religion and social development. Raja Ram Mohan
Roy Stood For the abolition of ‘sati’. He carried on ccascless
propaganda against this in human custom both in the press and on
the platform. He urged Lord William Bentinck to take necessary
steps and declare the practice of “sati’ illegal. William Bemtinck
provided the necessary legislative corrections, Regulation no. XVII
of December 1829 declared the practice of “sati’ or bumning or burying
alive of widows illegal and punishable by the criminal courts as
culpable homicide. The Regulation of 1829 was applicable in the
past to the Bengal Presidency alone, bul was extended in silently
madified forms to Madras and Bombay Presidencies in | 830. Thus,
the evil practice of ‘sati’ on any scale was wiped out through stray
cases that might have ocourred here and there,
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Another horrible and eruel nte particularly common among the
Bengalis and the Rajputs was ol killing their infant daughter at birth,
taking female children to be a greal economic liability. Further, if
the parents could not arrange marriage for their daughters, it was
considered a social disgrace and a vielation of religious injunctions.
Some socially backward tribes followed the practice ol killing their
infant daughters at their birth. Enlightened British and Indian opinion
was unanunous in condemning infanticide. When persuasion alone
could not help, the Bengal Regulation XX of 1795 and [11 of 1804
declared infanticide illegal and equivalent to commiiling murder.
Pressure was exered through Political Residents and Agents in Indian
states, India passed an act inl 870 making it compulsory for parents
to register the birth of all babies and providing for venfication of
female children for some vear after birth, particularly in-arcas where
the custom was resorted to in utmost privacy

The lot of women could not be improved merely by the negative
steps of suppression of “sati” and infanticide bul by positive action
in popularising widow remarriage and raising the age limit for
marriage ol girls. The Brhmo Samaj debated the question of widow
remarriage and popularised it among the Brahmos. Iswar Chandra
Vidyasagar dug up old Sanskrit references and proved that Vedic
text sanctioned widow remarriage. He sent a petition signed by 987
persons to the government of India vrging it for legislative action. .
In western India, Prol, D. K. Karve took up the cause of widow
remarriage and in Madmas Veeresalingam pantulu made hard efforts
in the same direction. As a result Hindu Widow's Remarriage Act
{Act XV of 1856) legalised widow marriage and declarcd such
marriages as legitimate, Karve devoted his life to the uplift of Hindu
widows and became the secretary of the Widow Remarrniage
Association, He crowned his work by setting up an Indian Women's
Universily at Bombay in 1916,

B.M. Malabari, a Parsi reformer of the 19* century, alone with
some Indian reformers started a crusade against child marriage. His
efforts were recognised by the enactment of the Age of Consent Act
{1891). Child Marriage Restraint (amendment) Act, 1978 raised the
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age of mamiage for girls from 15 1o 18 years and for boys 18 o 21
years.

Hindu society of the 19" century did not sanction lemale
ecducation. The Christian massionaries founded the Caleutta Juvenile
Society in 1819. 1.E.D. Bethune founded a girl s school in Caleutta,
Ishwar Chandra Vidyasagar also did a lot in popularising the cause
afl female education. Students of Elphinsione Institute became the
spearhead of the movement for women education and founded The
Students Literary and Scientific Society in Bombay. Charles Wood
lnid great stress on the need for female cducation, As a result of
those effortz, women education became a part of the gene ral
CAMPAIEN.

Jyotiba Phule of Maharashira was a pioneer in the ficld of
women's education. In 1873, he established the *Sotya Sodhak samaj”.
Abatime when women were among thie most downtrodden sections
of the society, Iyotiba's endeavour 10 educate them came as a shock

10 everyone. He estublished many schools for girls from different
backgroumds.

Efforts made in the carly stage of 20% century:

In the 20th century a number of social organisations came into
existence at the both all-India and provincial level, Sarojiji Maidu,
Gopal Krishna Gokhle, Rabindranath Tagore C.I Ramaswan bver
andJawaharlal Nehru worked hard 10 awaken the women of [ndia,
Sarojini Naidu brought women out of the kitchen. She travelled from
state 1o state, city after city and asked for the rights of the women.
She re-established sclf-esteem within the women of India. In 1903
the Bornbay Social Reform Association was lounded and Mrs. Anni
Besant set up the Hindu Association in Madras. The All-India Anti-
Untouchability League was set up in 1932 and later renamed as
Harijan Sevak Sangh. Further, the Social reform movement lost 11s
upper caste basis and orientation; women themselves crushed foran
equal status in socicty and organised the first All India Women
Conference in 1926 while the lower class founded All India
Depressed Classes Association in March 1918 and All India
Depressed Classes Federation. Though many social evils received
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the attention of the social reformers in the 200 century, improvement
al the It of women received greal attention partly because of the
dynumue leadership of Gandhiji. Gandhiji strongly condemned the
‘purdah” system among women. He appealed to women to come oul
of the purdha and panicipate in the nationalist struggle by picketing
and spinming. In the Civil Disobedience Movement, 1930, women
participated and courted arrest in large numbers. The All India
Women's Conference also denounced ‘purdah’. The reformers were
discouragimg the malpractice of the dowry system simultancously.

Conclusion :

Social reform movement led by the social refonners and secial
organisations playved a vital rele in empowenng women in pre pre-
independence era. Along with many of the great sociul relormers,
social organisations like The Brhmo Samay, The Arya Samaj, The
Ramakrishna Mission, The Theosophical Society etc. did hard work
in that regard. Their ideals have been reflected in the Indian
Constitution. Women of India now participate in all activities. The
principle of gender equality is enshrined in the Indian Constitution
in its Preamble, Fundamental Rights, Fundamental Duties and
Mrective Principle of State Policies. Equality before law, no
diserimination on the ground ol sex, provision of equal pay for equal
work for both men and women, reservation of seats in Panchayati
Raj Institutions etc. are guaranteed by the constitution of India,
However, despite the constitutional provisions Indian women
continued to suffer from neglect and deprivation. So empowerment
of women will be a better way for the victims 1o set up their rights, By
ImMproving women’s economic capacity, using Media to build public
awareness, recognizing shared rights in the family, by giving propes
education; women can be empowered in a positive direction. mm
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Utility of Chi-Square Test

# Pranab Das

INTRODUCTION :

There are variouws test of significance such as 1. F, " and £ in
testing the null hypothesis. Basically 1, F and Z test are based on the
assumption that the samples were drawn from normally distributed
populations. Since the testing procedure requires assumption about
the type of population or parameters i.e.. population values, these
tests are known as “Parametric tests™.

There are many situations in which it is not possible 1o make
any rigid assumption abouwt the distribution of the population from
which samples are being drawn. This limitation has led to the
development of a group of alternative techniques known as non-
parametric test and no assumption about the population from which
we draw our samples are made. Now a days non-paramciric 1est are
to be used mosi widely in sociological, psychological and business
research. Chi-square (37) test is one of the most widely non-parametric
test. The following three reasons account for increasing usc of non-
parametric 1esis =

i} These statistical tesis are distribution free i.e. it can be used
with any shape of population distribution.

ii) These tests are usually easier to computation and understand
than parametric tests.

ili} These tests can be used with types of measurements that
prohibit the used of parametric test.

CHI-SOUARE TEST :

The chi-square test (written as y° -lest) is one of the simplest
and mast widely used non-parametric iest in statistical work. Any
appropriate test of statistical significance lets you know the degree
of confidence you can have in accepting or rejecting a hypothesis.
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Typically, the chi-square test is any statistical hypothesis test, inwhich
the test statistics has a chi-square distribution when the null
hypothesis is true. It is performed on differemt samples which are
different enough in some characteristic of their behaviour that we
can generalize from the samples selecied. Population from wiich
our samples are drawn should also be differem in behaviour or
characteristic. Amongst the several tests used in statistics for judging
the significance of sampling data, chi-square test is considered as &n
important test. Chi-square is a statistical measure with the help of
which, it 15 possible 1o assess the significance of the difference
between ohserved freguencies and the expected frequencies oblained
from some hypothetical universe. Chi-square test enable us w0 test
whether more than two population proportion can be considered
equal, In order thal chi-square test may be applicable, hoth 1he
frequencies must be grouped in the same way and the theoretical
distribution must be adjusted to give the same total frequency which
15 equal to that of observed frequencies. Chi-square test is defined
as—

={ﬂ|_El.]= +{GE_E:":I: F R . {nll-' EII}:
E, E, E,

Where O, 0., — O _are the observed frequencies and E, E, —
E. are the corresponding expected or theoretical frequencies,

Characteristics of chi-square test :
The following are ihe characteristics of a chi-square tesi -

i} The ¥ test is based on frequencies and not on parameters.

i} 1115 a non-parametric test when no parameters regarding the
rigidity of population are required

iii} Additive property is also found in ¥* test.

v} The 3? test 15 useful to test the hypothesis about the
independence of attributes.

v) The & test can be used in contingency Lables.
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vi) The ¥* test is very widely used for research purposes in
behavioral and social sciences including business research,

Condition Tor the application of Chi-square test :

The following condition should be satisfied before the test can
be applicd.

i} Observation recorded and used are collected on a randem

basis.

i) All the members in the sample must be independent.

iii) Mo group should contain very few items say less than 3. In
case where the frequencics are less than 10, regrouping 1s
done by combining the frequencies of adjoining groups, s0
that the new frequencies become greater than 3.

iv) The constraints on the cell frequencies if any should be linear
i.e. they should not involve square or higher powers of the
frequencies such as

ol 8 e L 1
Uses of Chi-square test :

The chi-square test is one of the most popular statistical
inference procedures today. It is applicable to a very large number
of problems in practice which can be used broadly to -

i) 7 test of goodness of it :

The test of goodness of fit of a statistical model measures how
accurately the test fits a set of observations. This test measures and
summarizes the differences iCany between the observed and expected
values of the considered statistical model. These fest results are
helpful to know whether the samples are drawn from identical
distribution such as Binomial, Poissen, Normal distribution or not.
When an ideal [requency curve whether normal or some other type
is fitted to the data, we are interest in finding out how well this curve
fits the observed facts,

The following are the steps in the goodness of fit.

1. A null and alternative hypotheses arc established and a
significance level is selected for rejection of the null hypothesis.

2. A random sample of observations is drawn from a relevant
statistical population.
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3. A set of expected on theoretical frequencies is derived under
the assumplion that the null hypothesis is true.

4. The observed frequencies are compared with the expected
or theeretical frequencies.

3. If the calculated value of ¥ is less than the table value at
certain level of sipnificance (generally 5% level) and for cenain
degree of freedom the fit is considered to be good 1.e. the divergence
between the actual and expected frequencics is attributed 1o
fluctuations of sampling. On the other hand if the calculated value
ol 3 is greater than the tabulated value, the fit is considered 10 be
poor i.e. it can not be attributed 1o Muctuations of sampling rather it
15 due 1o the inadequacy of the theory to fit the observed Tacts, When
the computed chi-square value is too close 10 zero, we should suspect
the possibility that two sets of [requencies have been manipulated in
order to force them to agree and therefore the design of the experiment
should be checked thoroughly.

i) ¥* test as a test of independence :

With the help of ' test we can find out whether two or morg
attributes are associated or not, We can find out whether guinine is
effective in controlling fever or not, whether there is any association
between marriage and failure eic. In order to test whether or not the
altribuies are associated we take the null hypothesis that there s no
association in the attnbutes under study or in other words the two
attribules ace independent. If the calculated value of f iz less than
the 1able value a1 a certain level of significance (generally 5% level),
we say that the hypothesis thai the attribules are not associated hold
good. On the other hand if calculated value of ¥ is greater than the
table valuc at a cenain level of significance we say that the attributes
are associated. It should be noted that §* is not a measure ol degree
or form of relationship, it only tell us whether two principles of
classification are or are not significantly related.

For testing the independence of attributes we can use m x n
contingency lable, which contains m x n cell frequencies in m rows
and n columns, where m and n are the categories of the attributes.
For testing independence of row and column classification, we define
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the null hypothesis (H ) and aliernative hypothesis (H, ). IfO, denote
the observed [requency in the (i, j) cell and E, be the expected
frequency under the null hypothesis. The expected frequency 15
computed by taking the row letal, multiplying it with the column
total and dividing by the grand total. That is given by -

g R =C,
v M
Where R is the "row total, C is the j* column total and N is
the grand total under the null 11}'putjh:sis the test statistic is

, = & (0-EY = = g
= | '!F o (N W bt = —
] :l-l e k. E :L:I E

L)

-N

Conclusion ;
Reject Null hypothesis (H,) if 22z (m=1(n-1)

With (m —1){n —1)d.f at o percent level of significance. Otherwise

we dao not have sufficient evidence for rejection of rull kypothesis
(H,) and hence accept the null hypothesis H,, ma
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Biofuel : A review on potential bioresources
and future prospects

& Debashree Kakat

Ahstract :

The demand of biofuel research in present time is of immense
interest due to the increasing global energy crisis due to emergng
economies and the recent increasing global oil prices. There are
scveral natural bioresources for production of encrgy storage
compounds, such as lipids, aleohols, hydrocarbons, and
polysaccharides which produces biodiese], gasoline, jet fuel,
hydrogen and alkanes or several other forms of biofuel, The potent
sources of biofuels are severn] wild angiosperm plants, several crop
species, microalgae and heterotrophic microorganisms, such as yeast
and bacteria. In this review, an attempt has been made to enlist the
potent organisms which can be successfully used as biofuels.

Keyword : Biofuel, bindiesel, encrgy plant, bio ethanol, biogas
Introduection :

In present day fossil fuels such as coal, petroleum and natural
gases are snill considered as the primary source of energy {Dudley,
2012). But with increasing demand of global energy predicted by
IEA (Imternational Encrgy Agency) the encrgy consumplion will rise
more than 50% by 2035 (Conti, 201 1). Accordingly the prices af
fossil fuels are also expected to rise steadily in the long term becouse
of decreasing supply and increasing demand. As the fossil fuel
resources are limited the erude oil production would reach a peak m
the 20508 and decrease inevitably thereafter (Shafiee and Topal, 2009;
Sorrell, 2012}, Subsequently combustion of fossil fuels leads 1o the
steady accumulation of greenhouse gases and global warming
resulting climate change (Conti, 2011). These changes have imparied
negative impact on the Earth’s ecosystem and cause threatening 1o
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the sustainable development of human society. Therefore, it is
imperative for humans to explore renewable energy as aliernatives
to fossil fugls { Hu of of , 2013), Bioluels are solid, liguid or gaseous
fuels that are produced from biomass (Giampictro er al,, 1997; IEA
2011). They are primarily alcohols {mainly ethanal, propanal,
butanels, propane and butane diols), diesel, hydrogen, and biogas
from biological (mainly plant) sources {Elshahed, 2010). For many
vears photosynthetic autotrophic plants and microalgae have been
considered as a possible biofuel feedstock which is also serving as
potent food source for human and animal. Therefore, in order 1o
keep the global food supply secure, the next-generation bioethanol,
a papular hiofuel, has been tried to form from the nonfood
lignocellulosie (Hu er of., 2013). Biomass is a biological material
derived rom living or recently living organisms (Hu e al.,
201 3). They are mostly higher plant or algae based material used as
substrates for microbial fermentation to produce biafuels, including
bioethanal (Balat et af., 2008), biodiesel (Chisti. 2007), jer fuel
( Elmoraghy, 2012), and hydrogen (Melis and Happe, 2001).
Therefore, some orzanisms can be considered as energy-harvesting
orgnisms (such as plants, algae, and cyanobacteria) and some as
energy-converting organisms (such as yeast and bacteria) (Hu ef al,
2013). The present review aims to provide a briel note on possible
available biological resources for biofuel production.

History of uxe of biofuel :

Biofuels have been used since ancient times. Wood, charcoal
and dried manure, have been used ever since man discovered fire,
whale oil and olive oil, have been used as lamp oil {Songstad ct al.
2009). Coal became available on a large scale in the developed world
in the late 191h century (Fernandes ef af . 2007). Petroleum or crude
o1l has also been used since ancient times in varipus forms. First
commercial oil well has been discovered by Edwin Drake in 1859
near Titusville, Pennsylvania, USA (Kovarik 1998). Use of Kerosene
was commercialized in mid 19" gentury which became the first
combustible liguid hydrocarbon (Kovarik 1998}, During World War
1, it was recognized that ethenol could be blended with gasoline to

133



PRAINA

produce a suitable motor Twel (Kovarik 1998). In recent times there
are several o1l erises due 10 several socio cconomic phenomenon
which lead many countries like Brazil and USA 1o think for an
alternate source large scale biofuel (Fernandez ef of.. 2007),

Generations of biofuel based on stages of development :

Depending on the stages of development biofucls are
calegorized into First, Second and Third generations { Webhb, 2012
First generation biofuels are conventional biofuels having well
established protocols for production and already used on a
commercial scale. Advanced biofucls such as second/third generation
biofuels are still in the research and development, pilol or
demonstration phase, Advanced biofuels include ligno-cellulosic
biofuels, algac-based biofuels, biediesel, and bio-synthelic gas.
Feedstocks typically used for advanced biofuels mclude woody
biomass, grasses, agricultural by-products, algae and seaweed ([EA
2011}, Figure | illustrates the major groups of bioluels and feedstocks
based on different generations,

u] JMrnp'ha._ Surflawer, Palm, Calan,
3
B Rapeseed, Soybean, Coconut, Castor
Animal fats
el Wheat, Maize,
bicdegradable wasts, Siaiar bt
Iid ; 5
anure, Housahold —
Biogas Folato, Cassava,
Sorghum
Bio sthano!

L}

Fig. |: First generation biofuel- mass production, low
technology level
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Fig. 2; Sccond generation biofuel- Near commercial production,
high technology level
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Fig. 3: Advanced generation biofuel - Required level production,
high technology, high cost

Diversity of organisms used as biofuel :
{. Microalgae/ Cvanobacteria

Eukaryotic microalgae and prokaryotic eyanobacteria are uni
or multicellular oxyzenic photosynthetic microorganisms that live
in a wide range of ecological habitats including fresh, brackish, and
ocean water, Compared to ethanol from corn or biodiesel from soy,
palm, and rape, biofuel production per acre from microalgae is higher
{Chisti, 2008). In support of the Aquatic Species Program af the LIS
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Department of Energy in the 1970s, scientisls ill'!ﬂl}"?'_“-'d ﬂl—’f‘-"“' HEUU'U
different microalgae for their possibility of producing I-""“rl"?"" ol
different types ( Sheehan, 1998). The algae strains used as E-"“d_""'l"‘_ﬁ
Fur biofuel production should have the following desirable traits: (1)
high photosynthetic conversion cfficiencies, (ii) rapid biomass
productivity, (iii} substantial amounts ol neutral hipids {iv) the abtlity
to thrive in different culture systems in the climatic wone, and (v) the
ability to grow in & variety of wastewater in marginal lands {(Hu er
al., 2013). Microalgae slso produce biological H, which is Wldﬂt_b'
uged as biofuel {Melis and Happe, 2001; Bepnemann, 1996;
Benemann, 2000). The theorctical maximum yield of hydrogen by
an algae cell should be 10 mol H, however, the real yields ol H,
preduction are only 10 %, due to some bralogical and engineenng
limitations (Melis and Happe, 2001).

There are several species of microalgae and mutants that proved
to be able to generate hydrogen are: C reinbardtii [Melis e al.,
2000; Scoma et al, 2012; Shower af, 2012). Scenedesmus arlliepribis
(Florin et al, 2001; Papazi er of,, 2012). Clforella fisca (Melis and
Happe, 2001), Chiovella sp. (Song ef af., 2011 Chader et al., 2009),
Chiorella vuigaris (Amutha and Murugesan , 2011), Chilorella
protathecoides {He ef af, 20012), and Platvmonas subeardiformis
(Guan et al,, 2004; Ran er al., 2006). Prokaryotic nitrogen-fixing
cyanobacieria that are reported to be able o produce H, are
[ilamentous cyanobacieria e.g., Plecionema borvamm (Weare and

Benemann, 1974) and Anaboena cylindria (Weare and Beneman,
1973y

Table 1: Some important Cvanobacteria and microalgae
producing biofuel
Organism Species name

Ulnicellular Aphiavicacapss monsang
cynnehasieria Cranotheer ip,

References
{%u and Takahashi, 2007)
(Min and Sherman, 2010;
Bandyepadhyay etal,, 2010)
(Rashid et al., 20099
{Schuee et al,, 20043

.I'lfi't'.l'r.u.'_|'.'|r|',l: IETE (lersi)
Lilfueathere yp,
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Cloeobacter violocens
Ciloeacapsa alpicola
Syncciacysiis sp.
Srechocoocns POCA0Z
Lepiolynghya sp.
Lywghyva mafuscela
Araboena cylindrical
Arralrenc variahilis

Ancthaena sp.

Nogtoe prnctiforne
|"|."r:|,:r|'r}.r S,
Ovoillatoria chalybeo

Plectanamg barvemm
Spuirtling platensis

C. Pelilieredfil
.F! frrcear s rrdieny
O cryptic

Nenroeldorapsissy.

(u and Takahashi, 2007)
(Antal and Lindblad, 2005)
(Schute ctal., 2004, Bernal
el al, 2000]

(u and Takahash, 2007)

{Schute et al., 2004)

{Schuiz et al., 2004}
(Weissman and Benemann,
1977)

(Schuez of al., 2004; Happe
et al. 2000}

(Schwiz cial,, 2004; Margues
etal 2001)

(Schulz et al., 2004)
{Schutz et al., 2004)
{Abdel-Basset and Bader,
200E)

(Huesemann et al., 20100)

[ Acyame ef al., 1997)

(Lietal,2010; Lietal, 2011)
{Znslavekaia et al., 2000)

{ Dunzhay of al., 1995,
Dunahay ct al.. 1996)
(Kilian et al., 2011}

Under oplimal conditions triacylglycerols production in algae

is about 5-20% but under stress condition the production increases
upla 20-55 % (Hu er af., 2013). The triglycerides in the algal lipids
can be converted into different kinds ofbiofuels including biodiesel,
jet fuel (Durrett et al., 2008). Interestingly, the green alga, Ryococcus
braunii does not synthesize lipids but instead produces a great amount
of hydrecarbons (up to 80 %) under stress conditions {Banerjee et
al., 2002; Ohlrogge and Browse, 1995). Besides having various
advantages, production of mass biofuel from microalgae also have
certain technical difficulties such as difficultics in obtaining high
lipid productivity, harvesting and extracting biofuels is by cost-
effective methods (Hu et al.. 20013 )
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2. Energy Planiy ;

Energy plants refer to a variety of plants that can be effectively
converted into energy, including plants rich in carbohydrates or oil
{Tuck eral,, 2006). They comprise a large number of species and are
widely distributed, including trees, shrubs, herbs, and so on. To date,
most energy plants in the world belong to Salicaceae, Fuphorbiaceae,
Leguminosee, Compositae, Myriaceae, and Gramineae (Hu et al,
2013). Japan is the carlicst country to develop biodiesel in Asia
Napier grass is widely cultivated in Japan, which is an ideal oil plant
(Rahman et al., 2006). Miscanthus giganiens, originated in Japan, 18
now considered the energy plant with the most potential (Stewart et
al., 2009, Chinese scientists are also researching variety of energy
plants. According to the chemistry component and application, energy
plants can be categorized into several types,

Table 2: Different types of energy plants
(Source Hu et al,, 2013)

Types Species Product
Saccharide-rich Saccharum afficinarum Ethanol fuel
encrgy plants

Sovhinn bicolar

Beta vulgaris

Helianthus ruberosus
Starch-rich energy  Zea naays Ethanol fuel
plants

aolariem teberasum
Manihot exculenta
Lenmna minor Linn.,
lpomoea bataras

Sorghim spp.
Beta wilgaris (Panella, 20100
potato (Panella, 20100

Cellulose-rich Miscanthus Ethanol fuel
Populus spp., and biogas
Panicum virgatun {methane)
Eucalypius spp., energy plants
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Brassica mops

Efaeis guineensis
Helianthug anmis
Arachis hypogaea L.
Crilycine max
Ricinus communis
Areca palm
Crossypinmspp.

Liguidambar styraciflua

Misconthis

Pamdcwm virganium
Phalaris avindinaced
Arnmclo dorneax
Lencaena glauca
Euphorhia fatineris

E. tiruealli

Jatropha curcas
Ceowiamdrm satfvian L.

Pennisetwin pirphiresin
Schunereh

Paricum virgatwm
Sevrgrfiiin 5P,

Popthes spp.

E. lathyris

Iveris chinensis
Evcalypius spp.

Hevea lasiliensis
Copaifera langadarffi

Biodicsel

Petreleum
analogues

Different
types of bip ail

Fire wood

Although great progress has been made in the exploitation and
wtilization of energy plants but majority of energy plants are also
food and economic crops (Hu et al, 2013). Therefore the problem
of crop yield and food security restricts the prospect of traditional
energy plants. Hence sereening and developing novel noncrop energy
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planis are considered to be an effective approach to solve the energy

CTizI8. ,

Table 3: Primary non crop energy plants
{Source Hu ct al., 2013)

Namu Morphology Product
Pamicim vivgatum Herb Ethanol
Copaifera langsdorifii Tree Diesel
Jatropha curcos Tree Diesel
Euphorbia lathyris Tree Ciasoline
FPennisetum purpureitm Herh Petroleum
Evcalyptus robusio Tres Giasoline
Helianthus tnberosus Herb Ethanaol
fxora chinewsis Herb Petroleum
Pittoaporumio bira Shrub Ciasoline
Trachycarpus fortune Tree Fuel oil

i, Yeasts for Production of Biofiels

Yeast is also considered as a potent biofuel. They arc primarily
used for the production of Ethanol and oil, The budding yeast
Saccharomyces cerevisioe is the dominant microbial cell factory for
ethanal production (Hu ef af.. 2012). Some nontraditional yeast are
alsoused in bioethanol production from various biomasses. Seaweed
biomass is a potential feedstock for biofucl production. The
oleaginous yeast Yarowie lipolvtica is an attractive candidate for
microbial oil production (Ageitos ef al . 2011).

Table 4: Some important species of yeast producing biofuel

Product  Name of the speeies Reference

Ethanol Saccharamyces cerevisioe (Hu etal., 2012)
Klnyveromyces inarsianis (Hu etal., 2012)
Plehia fndriavzevil {(Yuangsaard et al., 2013)
Condida sp, {marine yeast}  (Khambhaty et al., 2013)
Pachysolen tamnophiiis (Liw et al, 2012}

Ol Trichosparon curaneim {Hu etal., 20011}
Lipomyces starkeyi {Gong et al., 2012)
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Trichosporon cocaolipasimilis  (Gujjar etal., 2011)
T eleaginosus (Gujjari ef al,, 2011}
Rhadpsporidivm tormfoides {(Kumar et al., 2012)
MTCC 457

3. cerevisioe {Gunawardena etal.,
00K}

Hensemila amomeala (Favre et al., 2009

Candida melibiosica (Babanova etal , 2011)

Avvarlcoer dlomlniverans (Haslett eval., 2001}

4. Baeteria for bioenerin: produciion |

Bacteria play an important role in the natural cyele of material
and energy. The production of hydrogen, alcohols, and biogas is the
main pathway for them to vield bioencrgy. Novel bacteria with biofuel
production ability are constantly being discovered inthe cnviromment,
Especially some bacteria from thermophilic stressed conditions are
reported o0 have bifuel producing potentiality. Some of them are
mentioncd below,

Table 5: Some important species of bacteria producing biofuel

Product
Ethanol

Name of the species Reference

Chosteidine zp {Carere el al., 2012}
Calelicethlosivuptor gp.,

Thermoanaerobacter S

Caldanaerobacter sp.,

Symaianas mobills (Lin et al., 2005)
Zynabocter palinae

Acetobacter pastenrianis

Excherichia coll (Chen et al., 2008)

Klebsiella oxyreca
trepbacillus thernoglicasidasins (Tayler et al., 2009)

Thermoanaerobacter saccharelyticnm
Thermoanasrobacter matlivanii

Khpvera eryocrescens 526 (Choi et al., 2011)
Paenibacillus macerans N2344  (Gupta et al., 2009}
Ceobacilius sp. R7 {(Zambarectal , 2011)
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Butanaol Clostridinm acetobutylicim, (Zheng et al,, 2009
. beiferinckil
C. saccaraperiutiiaceroniceen (Huang et al., 2010)
. saceharoacetobuiylicun:

Enterococcus foecitmn (Ting et al., 2012)
E.coli, (Peralta-Yahya et al, 212}
Prendomonaspuiida,

Bacillug subiills
Lacrobocillns brevis
Mmechacoccus elonganis
& Cerevigloe

Biohydrogen Clastridium butvricim (Eourmiar and Dras, 2000)
producing  Enferobacier aeropenes
bacleria E. ol
Thermacoccus kodakaracnsis {van Niel et al., 2002)
all Thermotogn
Coldicelllasivuptor spp.,

Conclusion ;

Present review gives an outlook on organisms for biefucl
production, including microalgae, energy planis, veast, and bacteria.
Flants and microalgac are primary producers that produce biomass
via photosynthesis as well as biofuc] in many cases. Whereas yeast
and bacteria needs definite feedstock for biofuel production under
stress condition. In the last several years, several species and sirains
in plants, microalgae, yeast, and bacteria have been reported to
posscss distinctive traits for biofuel producticn in the laboratory or
on a pilol scale. Although great progress has been made, obstacles
to industrial-scale production of biofuel still exist, Isolation and
characterization of organism resources from natural habitats should
be a continuing effort around the world, Deep understanding of
metabolic pathways, regulation networks, metabolic engineering,
synthenc biology, and systems biology would contribute to the
wdentification of more potent naturally occurring or artificially
synthesized energy producing organisms in future.
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Cosmetics: Chemicals behind Beauty
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What is a Cosmetic?

Photo source: htips://chemicalsinowrlife.echa.curope.cu/chemicals-
In-cosmetics

The term ‘cosmetics” derives from the Greek “Kosmetikos™
meaning ‘skilled in decoration or arrangement’, 1o give “kosmein”
{order or adom) and “kosmos™ {order or adornment). Cosmetics o
beauty products are considered the prime omament of wamen. Roman
philosopher Plautus wrote, “A woman without paint is like food
without salt.” In present days, men are alse not behind in the useal
beauty products anymore. A cosmetic is defined as any substance or
produet intended to be applied ta the external paris af the human
body for cleansing, beautifying, improving, protecting, promoting
attractiveness, or altering the appearance or any complexion without
affecting the bedy's structure or function. Cosmetics comprise all
substances like skincare products such as creams, moistunizer, lotions,
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soaps, other bath products, shaving formulations, and sun tanning
preparations, hair care products such as shampoos, conditioners, hair
dyes, oils, oral care products, for face. eves, nails and peclumes,
deodorants, etc. and many more

History of Cosmetics

Photo source:htips:fwww. ancient-origins. net/ history/bygone-
beauty-and-body-origins-cosmetics-ancient-world-00553%

Cosmelics arg as ancient as history. The idea of cosmelics |5
noi new; it has been practiced for the last 9,000 years or maybe
longer. Women and men have been wearing cosmetics for ages. The
use of cosmetics throughout history can be considered indicative of
a civilizations practical concerns, such as protection [rom the sun,
representation of class and tribes, or expressions of beauty. The
earliest historical record of the use of proloiype cosmelics COMES
from the ancient Egyprians. Cosmetics were an integral part of ancient
Egyptian hygiene and health, Most notable both women and men in
ancient Egypt used kohl, a substance containing a mixture ol metal
like lead and copper, ash, and burnt almonds (specially powdered
palena, i.e., lead sulphide-PbS) to darken and paini their eyelids.
They also used 10 apply aromatic oils and ointments to clean and
soften their skin and mask body odor. Oils and creams were used for
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protection against the sun and drv winds. Cleopatra is said to have
bathed in donkey’s milk to soften and lighten her skin. This is
probably due to lactic acid found in milk, a chemical compound that
acts on the deeper layers of the epidenmis by removing dead cells of
the skin and renewing them. It is known that she also used lipstick to
color her lips prepared from ground carmine beetles, while other
women uscd clay mixed with water on therr lips. The ancient Greeks
aind Romans also painted their faces with powders made of ground-
up minerals and stones, hygiene products such as bath soaps,
deodorants, and moisturizers were used by men and women. Arourd
3000 BC Greek women used poisonous lead carbonate (PRCO, ) 10
get a pastel complexion. The tradition of body paint with clays
grounded into pastes for ceremonies and initiations was practiced in
traditional African societies and indigenous Australian societies, and
still, this tradition continues. In 1500 BC, women of China and Japan
vsed to apply rice powder to paint faces white and henna dyes 10
stain hair and faces.

The usage of beauty products and cosmetics has been o very
age-old tradition in India and was in use from pre-Vedic and Vedic
periods. There is evidence of the usage of highly advanced ideas of
self-beautification and a large varicty of cosmetics both by men and
wamen, in ancient India. The use of cosmetics was not caly presenting
an externally attractive personality but achieving meril (Punya), good
health and longevity (Aavush and Aarogyam), and happiness
{Anandam) also, Earfier these beauty practices were mainly used in
social customs and domestic rituals but later gradually became an
inevitable part of human life. There are many references in ancient
Indian literature where mentioned the usage of cosmetics or beauty
remedies. Atharva Veda Samhbita, Ramayana, Samkhayana
Grihyasutra, Satapatha Brahmana, Vatsayana Kamasutra,
Mahabharata, Bhavishya Purana, Yajurveda Sambita, Koutilaya
Artha Sastra, Ayurvedic texts etc. are some examples.

Chemicals used in Cosmetics
There are thousands of dilferent cosmetic products each wath

different combinations of ingredicats on the market, The essential
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fundamentals found _in most _m:-;m.ztic,;. include water, emulsifiers,
prescrvatives, emollients, thickeners. pH stabilizers, colors, and
fragrances. These fundamentals can either be natwrally occurring or
artificial or can be a combination of both. A regular cosmetic product
will contain anything from 135-50 ingredients.

Water forms the basis of almost all tvpes of cosmetic products
ofien acting as a solvent to dissolve other ingredients and forming
emulsions for consistency, Water used 1n the formulation of cosmetics
must be ulira-pure i.e., free from toxins, microbes, and other
pollutants. The majority of creams and lotions are emulsions, The
simple definition of an emulsion 15 a mixture of two immiscible fluids
in which one ligquid is dispersed as fine droplets in the other.
Emulsifiers are used to keep unlike substances (such as oil and water)
from separating. Most emulsifiers are surfactams or surface-active
agents. Fativ acids are the most commonly used emulsifiers
considering their miscibility in a large variety of nawral and synthetic
pils. Preservatives are added to cosmetics 10 extend their self-life
and prevent the growth of various hazardous microorganisms like
bacteria and fungi, which can damage the quality of the product and
may harm the user. Some frequently used preservatives are parabens,
benzyvl aleohol, salicvlic acid. and formaldehyde. Emollients are used
to sofien the skin by preventing water loss in a range of lipsticks,
lotions. and other cosmetics. A varietv of natural and synthetic
chemicals work as emollients. including beeswax, ohve o1l, coconut
oil, petrolatum (petroleum jelly), mineral oil, glvcerm, zinc oxide,
and butyl stearate, A good emollient is believed to have good
spreading properties, low toxicity and skin irritation ability, and good
oxidative stability. Thickening agents work to give the product 2
definite consistency by incorporating a thick cream that can be
formed. They can be four types, Lipid thickeners {ceryl aleobol,
stearic acid), Naturally derived thickeners (guar gum, gelatin),
Mineral thickeners (silica and bentonite), and synthetic thickeners
(cetyl palmitate}. Pigments and dyes arc used in cosmetic products
to impart color. The \"r']'IIiI.I_" pigment titanium dioxide (Ti0,} in
combination with 11;nulmi r_|11n|.:d and symihetic iron ﬁx"'dﬁﬁ.dﬁpmb‘ding
upon the degree of oxidation and hydration, a range of color can be
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produced, which range in color from red, vellow, black, and brown,
that will be suntable for almost every skin tone. Mineral ingredients
like iron oxide, mica flakes, manganese, chromium oxide,
ultramarine, zinc oxide, and coal tar are used as pigments while
natural colors can obtan from plants, or animals, like beet powder,
the cochineal insect, ete. Consumer research indicates that smell is
one of the vital aspects in cosmetic marketing whether a consumer
will purchase and/or use a product. No matter how effective a
cosmetic maybe, but no one will want to use it untl it 15 meely
fragranced. The individual fragrance of a particular cosmetic product
15 also considered as the trade secrel of that particular marketing
brand. Shimmering ciTects can be created in many cosmetics via a
range of materials. Some of the most common are mica and bismuth
axychlonde.

Are your cosmetics killing you?

We may be choosy about our skincare products, hair color
products, and makeup brand, but it is questionable that how much
time do we spend checking ot the safety of those products? Many
chemicals used in personal care products are dangerous in high
concentrations, high doses, and industrial quantities. Some people
may suffer an allergic reaction 1o the smaller quantities also. Cosmetic
products are often applied to our body by a large number of people,
but some of the cosmetics contain certain compounds or ingredients
that are potentially toxic if a sufficient amount is absorbed through
the skin. Most personal care products contain chemical ingredients
that lack safety data. Cosmetics and personal care items are generally
considered safe, but that deesn’t mean that there aren’t any risks
associated with their use, particularly if we don't use them correctly.
For over the past decade, there have been recurring reports in both
the media and on many internet sites relating to the presence of
potentially toxic substances in cosmetics (lead, mercury, parabens,
ele. ). Should we be worried about it? Let’s take a look.

Some commonly used chemicals that have been scrutinized for
safety are parabens, triclosan, formaldehyde, lead, and phthalates.
Parabens are a class of chemicals mostly used as preservatives
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cosmetic products come in several forms: methylparaben,
eihylparabien, propylparaben, butylparaben, isobutylparaben, etc. and
erpmelites may cause iritation or an allergic reaction in our body.
Phihalates are from shampoo fo hair spray to nail palish. Some studies
have revealed that at high and recurming concentrations different
phihalates can act as endocrine disruptors, accordingly can canse
harmonal imbalance in the body, particularly in men. The use of
shiminium in deodorants and antiperspirants may bleck the sweal
ducts and henee reduce sweating. This process prevents releusing
loxing fEom cur body, causing them to build up within our lymph
glsnds, Titanium dicxide (Ti0.) or zine oxide (Zn0) is fiound in the
N0 range in some mineral make-up and sunscreen products as UY-
filters or preservatives, These nanoparticles (MP) tend to be mon
toxic than Farger particles, Their ability to penetrate the skin to rsach
zells or some may be inhaled, can cause cellular damage including
damage to DNA, lung problems and potentially being ahle to fravel
t6 e otlies body parts through the bloodstream where theil health
impacts are largely unknown at present. In 2013, a study by the
University of California, Berkley found out trace ameounts of
altminilm, manganese (which can cause neurological prahlens),
and litaniuem in many lipstick products they have tested; whils thee
quarters of the tested products contained lead (which afTecls ﬂ]‘
MEVOUS system). Many of the lipsticks and lip glosses also coataif
'frﬁ';;?:;gﬁﬁlsh?ﬁ nil:kF1a:|'pd cobalt, as well as cadminm and '5!“{'”1;]"?"”5
By o sonsmer prodieE e
eleaning ]JI;?F-I 1-*-:'U'T|.'Ipa.5:1_g1 SYAEUEs, e E.Ej.mml h{m-t-l;wﬁ
eonducted b 52?1 d."“:' Lov 1t3 EI‘I_lI-ba_-z:l::rm_I activity. But 3 g
it [.'Imlun}r ennsts ot the U.}.-..eemwur{;ahfam:ahwf J_'ﬂfF A
Bed exposure to (riclosan-conteining cosmEHcE s
Bromote liver fibogis - : : e sysiem
thkh!.'de-c,a- T cﬂﬂi::cl and disrupt the Eudﬂcll'l gr_','ﬁﬂsl'
and can caygp nimtate skin, eves, nose, and the respirdd Tt
® tancer among those with high levels of €7
SHOWEYer, 2 minima) am e e emplty
e —— ount uffunjaldthydc E allor aiQﬂ“r‘m
and riaij polish, Fumﬁsm*m‘. Tﬂam];j.- found in haw ?1-“:: s
ﬂ“"-"’ﬂﬂﬂH:mm d dnh.!'rdn, i% claszified as 4 Group .
rganzation Intemanonal Agency for
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on Cancer. Most decdorants and other produets contain *fragrances,”
and do nol include the list of chemicals they are comprised of.
Fragrances contribute o air pollution and hence cause health I55LES
such as hormone disruption, asthma, allerzies, and migraines.

Different regulatory bodies across the world have their insights
for cosmetic regulation; governments such as the United Stafes,
European Union, and Japan fallowy a stringent regulatory [ramework,
wheteas cosimetics ave nol that much strictly regtlated in countres
such as India, Brazil, and China. 1t's up to each consumer 1o make
their own decision whether to purchase o use 3 gosmetic product
containing certain ingredients or oot

Duting the 215t century, with the radical change in both the
slobal eeonemy and industrializalion, the cosmeétics market reach a
new high in society. With growing concern about visual appeal,
almost all men and women started to make nse of casmetics. Now I
is hard to imagine anyone wilhout blushes, lipstick, and eyeliner 83
these become the new definition of a ‘natural ook [n pursi af
heauty, it is most impoeriant o remember dhat cOsTRNICS ATE complex
combinations of chemigals. Therefore everyone I DR
have a basic understanding of the chemical angsrc-i_b:ﬂ'isr wiial are
they, what they do, are these ingredicis really uscful? [t may alsd
help consumers Lo choose, (0 USC cerigin heipful and efecli¥e
procucts. mm

st
The wiiter is Assit. Professor Drepartmetnt of Chemistrys
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Title: Feeding efficiency of eri silkworm
(Philosamia ricini) reared on Castor (Ricinus
communis) and Kessern (Heteropanax fragrance)

Bikash Habha

Abstract :

Eri sillewari is a polyphagous insect species that feed over 2
species  of host plants. Castor and Kesseru arc the primary hosl
plants. The growth and development of silkworms and quality of
silk cocoon produced are directly influenced by the host plants a8
well as quality of leaves fed (o the silkworms, Eggs were collected
from sericulture farm, angaldai, Assam Silk Board. Alter hatching
of l."'r"'“ ¥ instars were fed on Castor and Kesseru, Newly emerged
3* instat Tarvae wete selected for the assessment. The relative growth
rate (RGR), approximate digestibility ( AT, efficiency of conversit
(ECI) and efficiency of digestion (ECD) were recorded with 3
replications of each plant and calculated as per Waldbaues (196l
Eﬂﬁfﬂ”fkf“’“@ was found to be 0459+ 0.0041 which was oW
alnd E'-'::{]-:r’ﬁhtﬂir Le., D604+ 0.0318, Other parameters 1.6, "'~D EE:’:]
340952 ?3901! bf~I:i‘f'f*5'l=i‘u reared lapvae found 84.23%1 'ﬂlm;
Bt :";E 29.6322 490 respectively which were |rn~~:rl I;;qd
Hﬂm_ﬁm.rh.msmr samples B6.1841.1966. 28.55£1 12 =
L Idu. hese -:lai_a wjllpmvld-a basic idea for further 4 %
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smooth, strong and durable than eny natural orastificial fber {(Shao
and Vollrath, 2002).

Gericulture is the rearing of the sillkworms to produce silk
Around 29 species of silkoworms are found in India. Generally, these
are broadly classified into Mulberry silkoworm (Bomety morD), Thsar
silkworm [Antheraea niylite), Eri silkwarm { Philosamia ricit) and
Muga silkoworm [Antheraea aesama). Serculture is broadiy classified
as Mulberry and non-mulberry. Mulberry serculture is concerned
with silk production by Mulberry silloworm whereas non-milberry
sericulture includes silk production by Eri silkworm, Tasar silkworm
and Muga. Eri silkeworm is widely cultured in North-Eastern region
of India. Muga culture is restricted in Azgam.

Eri silkwarm, Philosamia vicint belong to famly Saturnidae.
The silk produced by £ ricii 1& called er silk or erdi silk. 15 can
be reared indoors throughout the year 10 produce eri silk {Inﬁh_i, 1992,
The practice of eri silk production is termedas eri-culfure, Eri-culture
involves diverse activites, Cultivation of host plants, reanng oferi=
warms and produgtion of silk cocoons, sk processing, SNEIZe people
of all spectrums regardless of age. £ ricind 18 BIOWE i Ass and
the eastern part of India. The heavy rain falls aned himid atmosphere
it1 these parts are swited to eri culture.

Classification of cri silkworm :
Kingdom: Animalia
Phylum: Arthropoda
Class: Insect
Order: Lepidoplera
Famiily; Samrniidas
(ErsE: Philosania
Species: & Ficini
Scientific name : Philasamia ricim i
Eri silkworm 15 8 multi-.-ald iR
generations in a vear, Both male and fef? & i
in colour, wings ;ir:f: White crescent mArkings and Mﬂ?ﬂ:ﬁ;‘:ﬁng
white in colour, Male is often emallar [h;m.ﬂa:. fernale. 'E-mi A
lays about 300-500 eggs. The 6888 1 white t gelour 0
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blackish when larvac are ready to hatch, Ege hatching ocours iy 10-
12 days. The larvae pass through 4 molis durmg 1ts karval period of
30-32 days. Al the end of larval penod the 3™ mstars larvae crawl in
search of suitable place te spin the cocoons. Pupation takes place
inside the cocoon and takes 18-20 dovs. Cocoons are nsvally white,
however brick red colour cocoons have also been observed,

En silkworm 15 a polyphagous insccl species and leed on a
wide range of host plants. Reddy e af. (2002) reporied that en
silkworm feeds over 29 species of host plant, Castor {ficimms
commeris) and Kesseru (HAeteroparay fragrance ) are the promary
food plant, which can ensure production of pood quality cocoon.
However, Tapioca (Marifior wtilissimal, Papaya { Carico papava),
Jatrapha (Jatropa cureas), Goman (Gromeling arvbared), are

secondary and tertiary host plants during untavorable seasons
LHajarika e al., 20403)

ot ant { Riciris eann ix): Primary host plag
Castor plant (R wrmis ) Primary host plang

(L)
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Kesseru planis (Heterppanax fragrance): Primary host plant

Gustatory phagostimulants present on the host plants elicit biting
and Feeding of the larvac of the silkworm, The chemicals present on
non-host plants are either biologically inactive or inhibitory in nature
(J.K. Navar and G. Fraenkel, 1962).

It has also been observed that the growth and development
of silkwarms and quality of silk cocoon produced are directly
influenced by the variety of host plant and quality of leaves fed to
the silkworms (Krishnaswami e of., 1970). Morphological characters
of leaves alse determine the acceplability of leaves by the silkworms
{Krishnaswami et ol 1970). Rajesh Kumar and V. Elangovan (2010}
studied the volumetric attributes of en silkworm (Philosamia ricing)
reared on different host plants. Maximum silk yield was observed
when larvac were fed on castor leafand highest shell weight of 0.53g
was observed. It was also observed that ratio of silk gland volumes
was directly proportional to the rate of increase in the larval body
volume. So, all those physiological parameters are dependent on the
efficiency of host plant. It is important to know how those parameters
differ in silkwaorm on the basis of the host plants. Therefore, current
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study was carried out to study the effect of two primary host plant
Castor and Kesseru on the farval growth ol en silkworm,

Objective : The main objective of this work is
» To assess the efficiency of ert silkworm reared on Castor
(Ricinus communis) and Kesseru (Hereropanax fragrance).

Review of literature ;

Rahmathulla er af, (2004} reponed higher cocoon weight in
stress condition when they studied Growth and Dietary EMiciency
of Mulberry Silkworm (Bembyx mari) Under Various Nutritional
and Environmental Stress Conditions.

Fumbhar et ol, (2007) conducied Non-traditional reaning of
temperate tasar silkworm Antheraea provied. The resulis showed that
there was increase in the larval size, larval weight, cocoon weight,
shell weight.

Rajesh Kumar and V. Elangovan, (2010) reared eri silkworm
on different host plants and they found maximum silk yield when
the larvae were fed on castor leaves and also maximum shell weight
about 0.53g.

Prabu et af, (2011) studied on the Growth Rate of silkworm
Bombyx mord, fed with control and silver nanoparticles treated
Mulberry leaves reported significant increase of the larval and cocoon
length, width and weight,

Awquib Sabhat ef af, (2011) studied nutritional efficiency of
selected silkworm breeds of

Bombyx mori reared on different varieties of mulberry under
temperate climate of Kashmir, found variation in requirement of
nutrition of different races in accordance with the seasonal variation,

Patil er af, (2011) studied the performance of eri silkworm,
Samia cynthia ricint on few food plants found shortest larval period
reared on castor,

Deuri ef af, (2016) studied the effecl of food plants on reanng
performance and quality cocoon production reveled maximum
performance of castor during spring season and the tapioca during
SPriNg and SWMmer Season.
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Kumar efa) (2014) evaluated the best mulberry verity suitable
forlarval growth and economic characteristics of cocoon produced
by silkworm, Samribyx mord

shifa ef affound that Growth, development, reproduction and
yield of silkworms depend on the availability and supply of preferred
host plants having good agronomic and nulritional characterstics.

Chhatrial er af, (2017) suggesied that Teeding efMciency of eri
silkworm with regard to different castor genotypes revealed that there
is significant variation among them from first to fifth instar.

Materials and Methods :

The experiment is carried out at the Department OF Zoology,
Gauhati University. Eges were eollected from Mangaldan branch of
Assam Silk Board, The after the hatching of the 1* instars from the
eggs. the larvae were reared on the two host plants Castor (Ricinus
commnis), Kesseru (Hereropanax fragrans) separately containing
50 larvae each host plant. The standard rearing methods were adopted
as recommended by Sarkar (1988). Three 3" instar larvae were
selected form each host plant and fed separately measuring all the
required data. Known amount of Castor and Kesseru leaves were
given to cach larva on a daily basis. Fresh leaf were given every
morning between 9:00am to 11:00am by taking the weight of the
larvae and weight and arca of the leaves, Afier 24 hours the weight
and area of leaf remnant and larval weight were recorded. The weight
of the feces were also taken before giving the new leaves. The
observations for feeding efficiency of eri silkworm such as relative
growth rate (RGR), approximate digestibility (AD), efficiency of
conversion { EC1) ete. were recorded and calculated as per Waldbaver,
(1964, 1968) , Slansky and Scriber (1983).

The working formulae are as follows :

|. Relative growth rate{ RGR}= (dry weight gained) = { feeding day
% mean dry weight)
Mean wt, = (Final wi. = Initial wt.)/ 2 + Initial wi.

2. Approximate digestibility(A D)
= [(dry weight of food ingested-dry weight of feces) + (dry
weight of food ingested)]= 100
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3. Efficiency of conversion of ingested food w0 body matter (ECI)
= [(weight gained) + (dry weight of food ingested)| =100

4. Efficiency with which digested food is converted to body
matier{ ECD)
= [(weight gained) + (dry weight of food ingested - dry weight
of feces)] =100

Results :
Effect of the two host plants on rearing of 3% instars cri silkworm
were observed like larval duration, larval weight, weight of leaves.
1. Larval duration: Minimum larval duration 6 days was found on
castor leaves. In case of Kesseru the 5% instars took 8 days.
2, Larval weight: Maximum larval weight 13.22g was recorded
on 3" day of castor sample-1 and in Kesseru maximum weight
was found 8,285z on 7* day.

Table | : Weight measurenent of Castor sample |

Days | Initial weight | Final weight of | Weight gained
of lurva (g) larva (g) (g)
] |98 4.10 4,12
s 4,09 8.17 4.08
3 8.17 10.85 268
4 085 12.32 .47
5 1232 1321 (.95
i 1322 027 -2.45
Table 2 : Weight measurement el Castor sample 2
Days | Initial weight | Final weight of | Weight gained
of larva {g) larva {2) {(E}
] | &0 2.97 1.17
P L H.02 303
3 6.02 5.45 247
4 B.49 10.26 1,77
3 10.26 1034 0.0
G 10.30 3.07 -2.23
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Table 3 : Weight measurement of Castor sample 3

Days | Initial weight | Final weight of | Weight gained
of larva (g) larva (g) (g
| 1.87 .84 .87
2 382 689 3407
3 (.59 10.52 3463
i 10.52 12.35 1.83
3 F2.35 12.83 048
[ 12.83 9,31 -3.52
Table 4 . Weight measurement for Kesseru sample |
Days | Initial weight | Final weight of | Weight gamed
of larva () larva (g) ()
| [0 2.05 0,32
7 2.05 2.73 0.73
3 2.78 185 1.7
4 3.85 4.88 1.03
3 488 5,97 1.09
& 5.96 7.22 1.26
7 7.22 8.20 .98
& B.20 5,66 -2.34
Table 5 : Weight measurement for Kesseru sample 2
Days | Initial weight | Final weight of | Weight gained
of larva (g) larva (g) {z)
1 1.47 1.74 027
2 .74 2.2 0.78
3 2.52 375 1.23
4 .75 4.73 0.9%
3 4.73 5.8% [k
& 3.8 .69 0.8
7 669 726 0.57
8 7.26 5.4% -1.77
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Tablet : Weight measurement for Kesseru sample 3

Days | Imtial weight | Final weight of | Weight gained
of larva {g) larva (g} gl
| 1.30 [0 (60
2 1.90 273 .83
3 2.13 3.80 1.17
4 3.90 5.60 1.70
3 5.60 (i (.58
6 f.18 7.54 1.36
7 7.54 8.7 0.71
8 B.23 5.25 -3
Measurements of weight of excreta
TableT: Tablc#; Table9
Days | Weight of | | Days |Weight of Days | Weight of
excreta (g) excrela (g) excreta (g)
| 0.04 1 i0.749 | .69
2 1.9} 2 [.76 2 .61
3 316 3 2.2 3 3.08
4 0.23 4 4.74 4 5.00
3 3.09 i 2.27 5 .39
] 2.00 ] 54 5] |.G6f
Table10); Tablell: Tablel2:
Days | Weightof | | Days | Weight of Days | Weight of
cxerela (g) excreta (g) excreta (g)
l 0.17 I 0.17 | 020
x 0.48 2 (.53 2 0.47
% 0.91 3 | .00 3 0.93
[ .92 4 0.25 4 .22
3 1.34 5 1.14 3 1.01
& 1.84 & 173 & I.55
7 227 7 1.77 7 .11
2 2.81 s 1.29 B 205

Table: Effect of host planis (Castor and Kesseru) on feeding efficiency:
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Parameters lor feeding efficiency

SAMPLES|RGR (giday) | AD(%) | ECI(%) | ECD (%)
CASTOR (060900318 [B6,18<], 1966 28,551, 181 | 33.06£0.6759
KESSERL (04594 00041 [B4.25+1,1510]24.9742 7391 29.6342.49%

Discussion :

Based upon the data obtained from the experiment it was found
that the durmion of 5" instar stage of eri silkworm reared on castor
plant was the shortest (6 days) and in case of Kesseru it was found 1o
be 8 days. This result was also supported by findings of Kumar ef o
{2010 as they have also found the shortest life span in case of farvae
fed with castor leaves,

However, it was found that the 5* instar larvac of eri silkworm
led with castor leaves showed maximum average weight to be 8.7g.
According to the findings of Kumar ef af (2010) larval weight was
found to be maximum in case of castor-Ted larvae (7.8g). In their
study though the castor leaves were collected from a different location
but still almost similar results are found in the present investigation
regarding the larval life span and larval weight parameter,

In the current study larval growth was also investigated aller
feeding them with different host plants. Again, larval growth rate is
dependent on their food consumption rate. The food consumption
raie significantly affected by the quality of the leaves of different
host plants. The role of consumption of food by eri silkworm depends
on nature of food, moisture content, fiber content, and auiritional
composition of leaves (Jayaramaish and Sannappa, 1998),

A significant difference was obgerved in our investigation
regarding the growth are parameter of en silkworm larvae. It has
been observed that that the targoted larva which were found to be
fed more leaves attained maximum growth rate. Therefore, the castor
fed individuals had shown higher growth rate than the individuals
fied with leaves of other host plant. Contradictorily Shifu et al (2011)
highlighted a non-significam difference in relative growth rate 10
feeding efficiency, The probabkle reason for such type of difference
may be the consideration of different host plants in the present study
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which are different from the previous study as they have selected
different genotypes of caster only.

However, in case of Kesseru fed individuals the other three
parameters approximate digestibility { AD), efficiency of conversion
of ingested food (ECI), efficiency of conversion of digested {ood
(ECDY) were recorded higher than the Castor Ted larvae. Shila ef of
(2010) signmificant differences were noticed with respect to
approximate digestibility when leaves of different castor variclies
fed 1o eri silkworms indicating that higher food inmake does not
necessanly result in higher digestibility.

Conclusion :

Feeding efficiency of en silkworm with regard 1o different Host
plants revealed that there is significant variation ameng them. In the
present study, the refative growth raie (RGR), approximaie
digesuibility (AD), efficiency of conversion of ingested food (ECH)
and effliciency of conversion of digested food (ECD) are studied. It
15 found that the RGR is higher in the Castor than Kesseru, Bul
surprisingly the AP, ECI and ECD is higher in case of the Kesseru
fed larvae than castor, In future, further study can be done by
estimating the difference in protein content of these two plants,
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Hazardous effect on Thyroid gland in Swiss Albino
Mice (Mus musculus) in response to an
orgnaochlorine insecticide Lindane (d-isomer)

e Pritimoni Das

Abstract :

Lindanc is a commonly used organochlorine with effective
msecticidal property that has become a serious concern for health
1ssues globally. The aim of the work was to investigate the toxicity
induced by lindane {B-isomer) on thyroid aland on albino nuec { M
musculux), exposed to the sub-lethal concentrations of 120 mg'Ke
bw. The study was conducted with the objectives 1o determine the
elTects of lindane on serum profile of T3, T4 and TSH and histolagical
changes in thyroid gland in mice for both high dose and low dose
concentrations of lindane, The experimental regult of the present
sty indicates hypoactive thyroid gland in a dose dependent manner
with lindane, which was evidenced by significantly decreased level
of thyroid hormones, T3 and T4 and clevated levels of TSH.
Moreover, there were histological evidences of decreased amount
of colloid in the lindane treated mice when compared with control
group. The results showed that exposure of lindane even in low dose
concentration can evoke a serious response if centinued for prolonged
days. Therefore, 1t is high time 1o limit the use of these insecticides
for better health of this society.

Intronduction:

India, despite being a global producer in the field of agriculture,
still struggles with insufficient production of many corps owing (o
the ever increasing population. Further, occurrence of various types
of pests in agncultural ficlds has made the situation more adverse
causing damage of many economically importani erops. To get rid
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of such havec, production of pesticides started in India in the year
1952 with the establishment of a plant for the production of BHC
near Kolkata, The main use of pesticides in India is for collon crops
{45%), followed by paddy and wheat (Mathur, 199%). The term
pesticide covers a wide range of compounds including insecticades,
fungicides, herbicides, rodenticides, molluscicides, nematicides,
plant growth regulators and others, Organochloring (OC) msecticides
area group of chemicals based on ehlorinated hydrocarbon which
are widely used as insecticides also in controlling & number ol
discases, such as malaria and typhus. ldeally a pesticide must be
lethal to the targeted pests, but not to non-target species, including
man. However, irrational use of pesticides has led to many clinical
symptoms in humans, animals and led to the deterioration of
environment. Due to this, orgnochlorines were banned or restricted
after the 19605 in most of the technologically advanced countries.
Problems associated with pesticide hazaed 10 man and environment
are not confined to developing nations but extended (o developed
countrics as well (Nuckols JR er af,, 2007},

Organochlorides are a group of lpophilic persistent organic
pollutants (POPs) which include DDT, Methoxychlor,
Dieldrin,Chlordane, Toxaphen, Mirex, lindane ete, Among these,
lindane is one of the most frequently used organochlorides with
effective insecticidal property. Although, lindane has been successful
in eradicating several harmful insects, but it has posed o serious
concern for health issues globally. Lindane is hydrophebic and its
isomers readily volatilize and bioaccumulate in fatty tissues of
animals (Willett et al.., 1998). Several studies reporied the presence
of lindane residucs in river, soil and groundwater in India {Sarkar e/
al.,, 2003; Singh, 2001). Lindanc is the common name for [,2,3,4,5,6-
hexachlorocyclohxanes (C6H6CI6), having four 1somers-
Alpha{a),Beta( ), Gamma(y), Delta(d) and Epsilon(z).

Common use of lindane:
Lindane is used as an insecticide on fruit and vegetable crops
{including greenhouse vegetables and tobacce), for seed treatment,

in forestry and for livestock and pet treatment {Agency for Toxic
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Subslances and Disease Registry (ATSDR), Department of Health
and Human Services, Atlanta, GA.1997). It 15 used also as a
therapeutic scabicide, pediculicide and ectoparasiticide for humans
and animals {Budavarier af.., 198%). 11 has also been used as a
pharmaceutical treatment for lice and scabies (WHO
Report; International programme on chemical safety). I s availlable
in 1% preparations as a lotion, cream, or shampeo { Agency for Toxic
Substances and Disecase Registry (ATSDR). ULS. Department of
Health and Human Services, Atlanta, GA.1997)

Physical properties of lindane:

It 15 a white crystalline solid with molecular weight of 290,83 g/
mol, It is volatile in air and insoluble in water (FCH, 2000; Lewis,
1997) while soluble in chloroform, ethanol, ether (1LO, 1983, Lewis,
1597a). Lindane vapour is colourless and has a shght -musty odour.
(Agency for Toxic Substances and Discase Registry (ATSDR), U5,
Department of Health and Human Services, Atlanta, GA. 1997). The
vapour pressure for lindane is 4.4 mm Hg at 20°C, {LLS. Environmental
Protection Agency, Integrated Risk Information System (IRIS) on
gamma-Hexachlorocyclohexane. National Centre for Environmental
Assessment, Office of Research and Development, Washington, DC
1999.) Technical grade HCH consists of 65-70% a-HCH, 7-10% [-
HCH, 14-1 5% v-HCH and approximately 10% ol other isomers and
compounds. HCH does not eccur as a natural substance.

Chemical structure of lindane:
& i

u'_}l 'ﬂ'\-\_:ﬂ" -H

Fig : Chemical structure of isomers of Lindane {Source:Persistant
Organic Pollutant Review Committee, POPRC, 2006)
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Route of exposure to lindane :

The most probable route of lindane exposure in humans is oral
ingestion of food or inhalation of containing the insecticide (Califomia
Envirenmental Protection Agency (CalEPA). Draft for Public
Comment. OlMice of Environmental Health Hazard Assessment,
Berkeley,CA.1997) Environmental Protection Agency (CalEPA).
Farmers, pesticide applicaters and individuals living in the vicinity of
hazardous waste disposal sites contaminated with lindane may receive
additional exposure through dermal contact and inhalation. Compared
with the general population, higher concentrations are found in serum
aned ndipﬂﬁc tssue of people occupationally expoesed 1o linmdamne and
other HCH isomers. {Susan Sang, Ph.D. Sanya Petrovie, M.5c¢. and
Vijay Cuddeford November 1999),

As it is a persistent organic chemical, lindane has been listed as
a pollutant of concern to EPA's Great Waters Programme due to its
potential to induce toxicity to humans, wildlife and the environment.
It may be released to the air dering its formulalion or use as an
insecticide, from wind crosion of contaminated soil, volatilization
from treated agriculiural soi] and plant foliage sprayed with lindane,
Like many other insecticides, it can reach natural waters either via
transfer of the chemicals from seil or directly by spraving against
larget organisims (Orue, 2010) and has been detected in groundwater
and surface water samples collected near hazardous waste sites (LLS.
Environmental Protection Agency, Office of Air Quality Planming
and Standards, Research Triangle Park, NC, 1994), Lindane is poorly
soluble in water and has a tendency to retain in the water column.
Contamination of surface water may occur a3 a result of surface ran-
off from agricultural land or via rain, snow and dry deposition. The
bioaccumulation is higher and the elimination slower for B-HCH
than for the other HCH isomers (WHO 1991).

Half life of lindane :

This crganochlorine compound is widely distributed in the
environment with a long half-life in various environmental
compartments {Simonich and Hites, 1995; BroRasmussen, 1996
Bintein and Devillers, 1996). The half-life of lindane in sediment
has been estimated at 90 days and in seil it 15 lemperature dependent;
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in warmer temperature, the lindane residence time in 50l decreases
considerably. Lindane may break down 1o & number of metabolites
iy mammals which are mainly excreted through urine. In rabbirs, the
potential metabolites of lindane includes chlorophenols and epoxide
(Engster al.,,1979), along with chlorobenzenes, chlorophenols,
pentachlorocyclohexene, hexachlorocyclohexene, pemachlorobenzene,
2 4 6-trichlorophenol and 2,3 4, 5-tetrachlorophenol (Karpallyer al.,,
1973; Pompaed af.,, 1994}, In bumans, hindime 15 metabolized and
excreied in urine and the metabolites include 2. 4-dichlorophenal, 2.4.6-
trichlorophenol, 2,3, 54richlorophenol, 2,4,5trichlorophencl, 2,54,6-
tetrachlore acids and 2 4-dimercaptic (Starr and Chifford, 1972).
Hazardous effects of lindane on living beings :

Acute inhalation exposure to lindane in humans has resulted in
irritation of the nose and throat, efTects on the blood (anagmia), and
skin effects like elevated itchy patches of skin, The major ¢ffects noted
from oral exposure to lindane in humans are effects on the nervous
system, such as seizures and convulsions. Vomiting and nausea and
effects on the cardiovascular and musculoskeletal systems have also
been reperted. Chronic exposure to lindane by inhalation n humans
has been associated with effects on the liver, blood, and nervous,
cardiovascular, and immune systems. Effects noted in animal studies
from chronic oral exposure to lindane include effects on the blood
{decrease in numbers of red and white blood cells), immune, and
nervous systemns, and the liver and kidney (Agency for Toxic
Substances and Disease Registry (ATSDR) National Library of
Medicine, Bethesds, MD. 1993). Lindane is considered to be a possible
human carcinogen by the US Environmental Protection Agency (EPA)
and International Agency for Research in Cancer (IARC).

Effects of lindane on thyroid gland :

Many of the insecticides are endocrine disrupting chemicals
which mimic the eriginal hormane and bind to the receptors of its
target organs. They disrupt the normal functioning of original
hormone and affects the body metabelism. The affected endocrine
glands might be piluitary, thyroid, thymus, adrenal, testes and gvary.
Amang thess, thyroid gland Li:-.-'lsiun-::lmn has been increased at an
alarming rate. A few human studies of pesticide exposure hdve Fyiil
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mverse associations between HCB and thyroid hormone Jevels
(Bloom et af.,, 2003), This project has been taken to evaluate if there
15 any effect of lindane on thyroid gland. Thyroid gland produces
Triodothyromin and Thyroxine which are associated with basal
metabolic rate (BMR) of body, overall growth of body ete. Defect in
thyroid will hamper these functions along with disturbance in normai
functioning of heart; kidney etc. thyroid receplors are present in
almost all the cells of body. Owing to all the above mentioned things,
lindane, the insecticide, have a strong potency to disrupt the normal
lunctioning of thyroid gland.

Structure of thyroid gland :

The thyroid gland consists of two lobes of endocnine Lissue
located just below the larynx on cach side of the trachea. The function
of this organ is to secrete thyroid hormones, which are critical for
normal growth and difTerentiation and are important regulators of
overall metabolism in most tissues. The functions of this gland are
susceptible to insult by dietary factors, pharmacologic agents, and
environmental chemicals that may interfere with thyroid hormone
biosynthesis, transport, or receptor interachions,

Biosynthesis of thyroid hormones :

The basic precursors of thyroid harmone biosynthesis are odide
(primarily from dictary sources) and thyroglobulin (a glycoprotein
found in the thyroid follicular cells). lodide must first be taken up
from circulation, a process that can be inhibited by a number of ions
such as thiocyanate and perchlorate. After the iodide is trapped in
the gland, it is oxidized to hypoiodate,a reaction mediated by th}rr?ad
peroxidase, The active form of iodide is then coupled to the tyrosine
residue of the thyroglobulin, resulting in the formation of
monoiodolyrosyl and diiodotyrosyl residues, Coupling of
monoiodotyrosy| and diiodotyrosy| residues forms triiodothyronine
(T, ). or coupling of two diiodotyrosyl residucs forms th ;n.-m:-'._ine.l[‘]‘q_':.
T, and T, are stored within thyroglobulin or gecreled o the
circulation by a proteolytic reaction. Biosynthesis and sccrelion of
thyroid hormone production are highly regulated by negative
feedback systems that involve the hypothalamus, pituitary, and the
thyroid gland itself (Hill RN, Erdreich LS, Paynter OE, Rosenthal
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SL, Wilkinson C,1989). The hypothalamus rcleases thyrotropin
releasing hormone (TRH), which stimulates the pituitary to produce
TSH. TSH prompts the thyroid gland to produce thyroid hormones
e, T and T . Cells in both the hypothalamus and pituitary respond
to levels of circulating thyroid hormones. When the level of T3 and
T4 15 high, the output of both TRH and TS5H are low. Bul reverse s
the case when T, and T, levels are low ie, increase in TSH to
compensate their low level. Thyrotropin-releasing hormone (TRH),
secreted by the hypothalamus, binds to TRH receptors i the pitwiary
thyreid-sensitive thyrotrope cells that, in turn, secrete TSH, TSH
production 15 also stimulated by the direet effect of T3 and T4 binding
Lo the thyrotrope cells (Reichlin 5, Utiger RD. 1967} and (Bogazzi
F, Barialena L, Brogioni S, ef al.. L 1997)

Abnormalities of thyroid function are among the most commaon
of all endocrine disorders. The twe major categories of thyroid
disease arc hyperthyroidism and hypothyroidism. The altered thyroid
state may lead to 2 number of physiological abnormalities, ineluding
changes in the basal metabolic rate (increased in hyperthyrowdism,
and decreased in hypothyroidism); lipid metabalism (lipemia,
hypercholesterolemia, and fatty infiltration of the liver in hypothyroidism
and a decreaze in serum cholesterol in hyperthyroidism); cardiovascular
functions; gastroantestinal functions, especially food intake and energy
expenditure as well as alterations in gastric motility and absorption
(i.e., glucose uptake); and muscle function (Hedge ef af. | 1987).

The aim of the present praject work was 1o study the effects of
lindane on thyroid gland of swiss albino mice, which arc non-targe:
organisms that are exposed to it manly by food intake, inhalation
and dermal contact. Therefore, to realise the poal, the following
objectives were selected -

1. To study the effects of lindane {(G-isomer) on serum profile
of T3, T4 and TSH in mice.
2. To study the histological changes in thyroid gland in mice.

MATERIALS AND METHOD
Experimental Animals:

Adult albine mice weighing 28-35 gm and approximately 3
weeks of age were procured from Animal House Facility of
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Department of Zoology, Gauhali University, Assam, India. The
animals were housed in properly labelled steel mesh plastic cages
with solid bottom containing saw dust and maintained under uniform
condition o natural photoperiod {12 br. light and |2 hr dark),relative
humidity, 75%-87% and temperature, 27-30 C. Animals were
acclimatized 10 normal envirenmental conditions in the laboratory
for two weeks belore use. Standard diet (pelleted diet) and water ad
fibvitum were supplied regularly.

Chemicals @

Lindane (&-HCH), NaCl, snticoagulating vials, Analar grade
ethanol {99.99%), distilled water were procured from Zenith India,
Guwahati, Assam, Indi.

Acute toxicity :

The chronie toxicity for isomers of BHC decreases in the order
beta = alpha = gamma > delia (PUBCHEM). Toxicity test was
performed for each experimental period (96 hour LC_), wherein
one group of mice {n=h) was not cxposed 10 & lindane (control
graup) while the other 5 groups ol mice were exposed [0
concentrations that ranged from 20mg/L, 40mg/L, 60mg/L, 80mg/
L and 100 mg/L, 300mg/L of & lindane and 1/5%of the LD value
{60mg/kg bw) was selected for animal dose,

Preparation of experimental doses :

The stock of lindane { 10 mL) was prepared by dissolving lindane
(60me/ke bw) in 1 ml of ethanol (Analar Grade) and 9 mi of distilled
water was added to it. 0.1 ml of the mentioned dose was injected
once daily in the moring around 9am to [0am with the help of 1 ml
syringe of 29G {Romson syringe) for 7 and 14 days.

Groupings of animals :

Thirty six (36} healthy adult mice were weighted and randomly
categorized into six groups in properly labelled separate cages with
steel mesh as lid. 0.1 ml of the above mentioned doses were injected
subcutancously once daily in the moming for 7and 14 days. A control
group was maintained without any treatment. A vehicle control was
0.1 ml of cthanal and water mixture with a ratio of [:%. Another
group of animals were treated with oestradiol | 7[ at a concentration
of 0.01 mgke bw (considred as positive control).
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Treatment schedule ;

Experimental Treatment | Volume | Duration of
Group (n=06} {me'kg bw! [ admimsiered | treatment
animal/day) (ml) ( Days)
Control - - Tandl4
Vehicle contral - 0l Tand 14
Lindane exposed group |20 (.1 Tand 14

Collection of blood and Tissue samples:

Blood samples were drawn by using 2ml Niprosyringe (260)
using cardiac puncture procedure and serum was collected after
keeping in 4RC for 3-4 hours and stored at — 200 for estimating
thyroid level. Animals were sacrificed following CPSCAE guideline,
T and 14 days respectively. Thyroid gland was located and dissected
oul and weight of the thyroid gland for each animal was taken using
the Sartorius electronic balance (0.1 mg sensitivity). The thyroid
gland was then transferred to Bowins Mind For histological processing

Toxicity study :
Estimation of serum level T3, T4 and TSH :

Serum level T3, T4 and TSH was estimated by ELISA test,
using standard manufacturer's protocol (Elabscience).

Histopathological study :

After fixation with Bouin's Muid, the thyroid tissues were
dehydrated with different grades of alcohol (30%, 50%,70%,90%
and 100%), cleared with xylene and embedded in paraffin wax. Tissue
sections were prepared on a slide using a rolary microtame
{RADICAL RMP-30) at 4 micron thickness and then stained with
haematoxylin-cosin method. All the slides were examined under a
light microscope (Leica DM- 6000, Germany) and the
phoetomicrographs were taken at 100 and 400 magnification undera
microscope at its highest resolution (Banaee ef al., 201 3a, b).

3. Statistical analysis :
The results were expressed as meandstandard error of mean
{SEM). The statistical significance between control group and lindane
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exposed group was be calculated by Student's 1-test, whereas one-
way analysis of vanance (ANOVA) was applied for determining the
significance level.
Results:

Following are the findings of elfects of indane on thyroid gland,
liver cnzymes parameters -
Tablel: Effect of different doses of lindane in serum T3, T4 and
TSH on Lindane treated mice at both high and low doses showed 2
significant decrease in serum tri-iodothyronine (T3) and tetra-
iodothyronine (T4) levels. A significant increase in serum thyroid
stimulating hormone (TSH) levels observed in a dose dependent
manner with a marked cflect in high dose group when compared
with the control.

Experimental T3 (n mel/L)[ T4 (n mal/L) T5H

Eroup Mean £50D | Mean £350 | Mean £5D
Control (7 days) 2 460,14 | 66.24+1.24 | 1.17£0.36
60mg/ke bw (7 davs) | 0.90+0.58% | 21.54+0.82% | 6.5120.62*
Vehicle control (7 days) | 2.9120.36 | 6744145 | 092035
Control {14 days) 2.79£0.88 | 68.25+2,72 | 1.1220.48
G0mg’kg bw (14 days) | 0.32£0.78% [ 17.24=1.69* | | 2.68£1.04
Vehicle control {14 days) | 2.35+0.37 | 69144224 | | 4320447

Statistical analysis :

Conoe nirainaa vl il

Hﬁffff/f

Fig 6: Effect of lindane (60mg/kg bw) on serum T3 value (nmol/L)
for Tdays and 14days . Values are significant at P <005, <0.01 and
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<0.001 (*,** and *** indicates values are significantly different at
p=0.05, <0.01 and <0.001 level compared (o the respective control
values determined by one way ANOVA analysis),
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Fig?: Effcct of lindane (60mg'ke bw) on serum T4 value (nmol/L)
for Tdays and 14days Values are significant at P <0.05, <0.01 and
<0.001 (*.** and *** indicates values are significantly different at
p=0.03, <0.01 and <0.001 level compared to the respective control
values determined by one way ANOVA analysis) .
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Figh: Fig7: Effect of lindane (60mg/kg bw) on serum TSH value
(nmel/L) for Tdays and 14days . Values are significant at P <0.05,
<001 and <0.001 (*,** and *** indicates values are significantly
differcnt at p=0.05, <0.01 and <0.001 level compared to the respective
control values determined by one way ANOVA analysis) .
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Histological slides :
T.5 of Thyroid gland-
A) Control (Not exposed to lindane) :

* o

10xmagnibication 40x magnification  100x magnification

B) 6limg/kg bw (Tdays) :

| Oxmagnification A0xmeagni fication

C) odmpke bw (1ddays)

£33

Fig . Fig: Fig:
| bxmagnification 40xmagnification | D0xmigri ficatson
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Discussion :

The experimental result of the present study indicates
hypoactive thyroid gland in a dose dependent manner with lindane,
which was conflirmed by significantly decreased level of thyroid
hormones, T3 and T4 and from the elevated levels of TSH (Tablel)
Hypothyroidsm due to such erganochlorine pesticide exposure was
already reported in adult male rats (Kavitha er ol.,2016), where it
induced a significant decrease in serum thyroxine (T4) and tri- 1odo
thyronine (T3} level in a dose dependent manner, This hypoactivity
of thyroid gland may be due to the degeneration of thyroid follicular
cells along with decrease in the colloid content which was roticed
in the lindane exposed mice as the histological evidences. Decreased
plasma hormone levels along with increased levels of TSH was
reported by Van den Berg ef of., (1921) which leads to alteration
thyroid hormone homeostasis in experimental animals through
feedback regpulatory mechanism of the pituitary thyroid axis.
Hypothyroidism was defined as clinically significant with TSH =4.5
mUYL and thyroxine (T4) <45 mecg/dL; subclinical or mild was
defined as a TSH =4.5 mU/L and T4 =4.5 meg’ dL { Hollowell JG,
Stachling NW, Flanders WD, er al., 2002 [n this project, the sérum
level T, T,and TSH afier Tdays of exposure to lindane (120mg/kg
bw) was found to be 0.90£0.58nmol/L, 21.54=0.82 nmol/L and
6.5120.62 [or respectively. Likewise, afier 14days of exposure 1o
lindane the T, T,and TSH level in serum was recorded as 0.32£0.75
nmol/L, 17, H:ﬂ .69 nmol/L and 12,684 |04 nmol/L respectively.

Histopathological study has also revealed the toxicity of lindane
on thyroid gland. The calloidal content was also seen to be dinmnished
in lindane injected groups, especially in groups treated with high
dose of lindane (100mg/kg body weight) alier I4days which could
be due to decreasd T, and T, along with atrophy in thyroid follicles,
Decreased colloid area has also been reported following exposure lo
polyehlorinated biphenyls (Ness DE et.al, 1993) and dicofol (Kavitha
el al., 2016).

Conelusion :

In the present study the toxicity of lindane, an organochlorine
pesticidewsas studied on thyroid gland as well as in thyroid hormones
in mice. The results showed that exposure of lindane even in a less

184



PRAJIMA

concentrtion can evoke a sernous response if continuéd I'n::rpminngu:-d

days. The altered function of thyroid gland has become a serious

concern in this country. Lindane has already been banned in US.
and Canada. But it 1s still commonly used in India as an insecticide.

Therefore, it s high time to limit the use of these msecticides for

better health of this socicty.
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Relisation of Global Warming
o Deepa Pradhan

In the present time of the human era, the whole world is burning
in the fire of Global warming emitting bigher intensity of concern
and realization among the ablest animals of the earth’s surface. The
peological past cannot be blamed for the rapid change of climate
and other evidence of the melting of snow-capped regions in recent
times. Human beings, when entered the school of possibilism started
shaping the surrounding with their discoveries and inventions. In
the initial time of Human Development towards the destruction of
the environment had paced the speed to an ultimate extent. The rate
of nature haemorrhage that started from the [850s with the
phenomena of the Industrial Revolution that has continued till the
recent past.

When the temperature rise was recognized as an effect of
realization of the dying nature was felt by the environment
proteclionist and conservationist which introduced the cencept of
Sustainable Development in the Imernational scene (Stockholm
Conference of United Nations on Human Environment). Then
gradually the idea of *Our Common Future, *Rio Convention”™ and
‘Agenda 21" ete. threw explicit light on the need for realization and
implementation of changes in the policies of nations’ govermnmenis
and also the behaviour of human populations.

Afier this concern towards the environment was created,
undoubtedly the states of the world went into extensive discussions
and conferences for having an eco-friendly environment. But the
matter of fact is that the talk on policies changes and controlling the
Co2 emissions by switching to the renewable source of energy and
many more other pro-environment thoughts have become a mere
talk show. However, some small countries have achieved a
remarkable mark in going sustainable. To enlist some of them are -
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Rank Country Score
1 Sweden 4472
2 Denmark 8d4.56
3 Finland B3.77
4 France 81.13
3 ﬁémmny a7y
& Morway 8076
7 Austria 80,70
A Czech Republic Rl.58
b Metherlands 80,37
1] Estonia B0, 0

Sounrce: Sustainable Development Report 2020,

The European Countries like Sweden, Denmark. Finland,
France, Germany, Norway, etc come under the list of Sustainably
Developed MNations with a remarkable score of above 80 among the
countries of the world. These scores are given based on attainment
of the 17 sustainable development goals, they are

FTHISFS

1? il R

Source: futps:fsdes onorg goals

These goals are to be fulfilled for inducing a better and
sustainable life on the planet Earth. The countries like Sweden and
Finland have commendable cleanliness systems and a well-planned
structure of development. Also, the sense of responsibility among
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the public 15 abundant which helps the country to sustain its position
as an eco-friendly nation.

The contribution of these small nations towards the well-being
of the earth is very remarkable, however, the need of taking such
sustainable is necessary on the part of the major cmitiers countries
like the USA, China.

Sorrce: Jps A resusa.org/ resoureer/eaci-conirys-
share-col-emissions

The economic giants of the world must understand the need of
the hout. Instead of being reluctant to curve their emissions, breaking
out of the Paris Agreement (2015}, and not showing interest in the
Climatic conferences, they must act more responsibly and be the
leaders of change for the developing countries. It is very evidenl
that China emits 28% of Co2 and USA is emitting |5% of world
Co2 from the pic chart, These bigger nations may not face the
immediate repercussions but the small island countries like the
Maldives, Mauritius, etc will submerge in the ocean water due 1o
the rise of sea level because of the rapid melting of ice-capped regions.

However, in this time of reluctance by the major world powers,
the commitment of India on this ground cannot be overlooked. The
‘International Solar Alliance’ af 124 countries is a praiseful job to
moving 1o a renewable source of encrgy. Sustainable Agriculiure,
Carbon-free by 2070 arc some of the other recent steps taken by
India in COP26 (2021) 1o became a suslainable country. But the fact
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that Pollution and Population with unplanned development have
always remained an issue for the country in the way of sustainabilivy.

In the end, it is always the base that must strong for any kind of
change. So, it is by far the most necessary thing that enan individoal
scale humans should realize the need for nature and prosperity
without hampering the enviromment. The younger gencration 15 to
be given the doses of sestainable development in the school tume
itself. With empirical surveys, it is also realized that about 16% of
individuals have realized the waste management and they do not
litter 1n the public spaces, rather take the waste and throw in the
home dust-bins. Along with this Education, Sanitations, and Poverly-
free areas are seen to be developing in many parts of the world,
Organic Agriculture, Save and Clean Drinking water, Skill
development, and ¢lean energy source are some other to enlist. 5o,
with small steps, a long jump can be gained that 1s why 21l the nations
have to shred their unsustainable ways and join hands to have a
sustamable fulure. s

The writer is Asstt. Prafessor Department of Geography,
Mangaldar College
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