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Abstract

In every era the status and position of women is one of the most fundamental marter 1o study. Without any hesitation the Vedic women
in India enjoyed high position in society and their situation was quite satisfactory. In high spiritual and intellectugl ground their
participation was very spontaneous. Even that period was also free from social superstitious rituals like sati system. early marriage ete,
The aim of this paper is 1o analyze the status and position of women in Vedic period in India. I
and pursues to analyze women’s situation in various

Index Terms
Women Status, Vedas, Religious, Rights.

Introduction

n account of wide narrative it represents
areas like social. religious, educational, legal ete,

“Divine souls take birth in such houses where the women are respected, where they are not respected, all works become useless there”
(Manusmriti 3/36).

Men and Women are two fundamental element of our human community. where both of them depend upon each other. Around the
world in generally and especially in the context of Indian socicly socio-political philosophers and others have Uy 1o evaluate the issues
faced by :\'Dmcn -nvcr the years. We know that men and women are two wings of a bird. and it is not possible for a bird o fly on only
one \\rin'g. Same as. a society never improved without women,

Women's endeavor plays the key role to en-strength the dynamism of human civilization by dint of their superiority and
confinements to make a rapid progress of it in all spheres on this globe since ages. Although the tale of women's accomplishment
remained subdued in history. vet the ancient Indian texts svmbolizes women’s visibility in this regard where women’s status had
varied with space and time (Chakravarti & Roy. 1988).

Without study the status and role of women in society, any kind of improvement of civilization is incomplete. Women represent the
keystone in the arch of Indian culture. Indian culture construets on the spirit that women’s cause in men. In connection with social role
lnyjuur privileges. right and dutics refers the status and position of women in society. It also refers to her right and responsibilities in
structure. 2 : : o -
family and social life. The position and reputation of women is normally evaluated in the account of honor and appreciation accorded
to her with that of man,

e T

The Vedic society was a liberal and humanistic society. In this period the Arvans distinetly favor maicl chi_id o _li.-mnlc Chilt‘i
How -:,_vr females were as liberal as their male fellow. In Vedic era the women in India consumed high position in society and their
| = 4
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Abstract

Buddha, being a great thinker and a social reformer, instituted an ethical faith to free human minds
from the age old orthodoxies and opened a new vista of religious experience called Buddhism. His towering
personality, simplicity and loving kindness for the impoverished and the sick, his denial of caste
consideration for the attainment of salvation, his emphasis on conduct over birth and his admission of
women into the Sangha, were the principles of a very high order incomprehensible in his era and they are
quite applicable even today. This paper shows the position of women and the feministic philosophical view
in Buddhism. By following the way of Buddha’s teaching, many women in his time achieved highest goal,
the state of ever happiness. Buddhism does not consider women as being inferior to men. For imposing the
eight Garudhammas, many critics misjudged Buddha and consider that Buddha hesitated to give recognition
to the right of women for two times. But, it was because of that, Bhikkhuni Sangha was well organized
during the life time of Buddha. When they became skilled to defend themselves, Buddha withdrew
Garudhammas observing their ability to run the Bhikkhuni Sangha progressively more. Keeping pace with
men, they contributed Buddhism in many ways. The contribution of Gautami, Visakha, Patachara, Sujata,
etc. will be highly appreciated always. Among the Bhikkhunis, many were learned in religion and
philosophy. Therigatha is a strong evidence to eradicate the confusion about the role of women in early
Buddhism. Women in Buddhist societies have enjoyed a much higher degree of freedom, independence and

more often than not even equality of status.

Keywords: women, empowerment, Buddhism, Bhikkhuni Sangha, Garudhammas.
Introduction

The arrival of Buddhism in the 5th century B.C., created a minor rouse against Brahmin dogma and

superstition. Buddhism rejected the caste structure, excessive ritualism and sacrifice. The basic doctrine of
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preach the Dharma like the Bhikkhus. Buddha considered Bhikkhuni Sangha like as Bhikkhu Sangha. The
Buddha gave woman an independent status and places her on a footing of equality with men. According to
Ambedkar, “no caste, no equality, no superiority: all are equal. That is the Buddha stood for”. Buddhism is a
religion of humanity and is a religion of welfare of human beings (Bahu jana hitaya and bahu jana sukhaya).
He gave his teachings to human beings so that their suffering can be removed. The main motto of his
teachings was to bring happiness for human beings and make them free from sufferings. Being ordained in
Buddhism, women developed themselves not only in spiritualism but also in creativity in the early Buddhist

cra.

Religious Freedom for Women

The establishment of the Bhikkhuni Sangha, the Order of Nuns, had really paved the way for full
religious freedom for women in the days of the Buddha. Buddhist practice has no place for ritual. It is in the
conduct of rituals in most religions that sex-typing becomes important and questions of precedence, ritual
purity and the like arise. Later developments, in some Buddhist countries, have seen the emergence of some
ritual, but even this kind of simple ritual has not involved any typing by the sex of the devotee. Buddhist
ritual usually involves simple forms of worship or chanting or symbolic offerings, and all these are available
to men and women on equal terms. In this connection it must also be mentioned that Buddhism has no place
for a priestly class. Buddhist monks are sometimes mistakenly referred to as “Buddhist priests”. The role of
the priest in religious life is to officiate between the faithful and the God, and Buddhism being essentially
atheistic has no place for God or priest. In practice Buddhist monks have assumed some kind of priestly role
as when they recite stanzas of blessings to the lay followers. This is part of the process by which Buddhism

has been made into a religion, but it was not one in its original form.

There were many eminent nuns who shone brilliantly in the study and practice of the Dhamma. The
Buddha did not place any restrictions on the nuns in the matter of teaching and preaching of the Dhamma.
The Bhikkhuni Order produced a remarkable number of brilliant preachers and exponents of the Dhamma
e.g. Sukha, Patachara, Khema, Dhammadinna and Maha Pajapati (the foster mother of the Buddha).
Buddhism never supported the Brahmin's view that a son was essential for the father's passage to heaven.
Daughters became quite as good as sons and marriage was no longer a compulsory necessity. Women under
Buddhism had the liberty to lead an independent life and go through their own business. The Buddha by
granting women an active share in the religious life also helped to raise their status in secular life as well.
However, the admission of women into the Order was a step in advance for the period. Whenever an
innovation or improvement was in advance of the thinking and development of a people during a particular
era, the people were unable to adapt themselves to the improved conditions and tended to regress back to the

society that they were used to.
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in Buddhism. Buddhists accept that whatever is real is free from any sort of constructions. Construction is a

sort of juneyavarana.

Hence, within the framework of Buddhist thought, it can be said that instead of solving the woman’s
problem through attempts based on a dualistic model, it is better to transcend this difference and accept that
each individual is an aggregation of panchaskandha, he is a unique individual. Each individual, either man
or woman has good as well as bad qualities. Accordingly, he or she is morally good or bad. Buddhism has
not only advocated this thought but through the dialogues between Mara, one of the symbolic men, and the
Buddhist nuns, Buddha has shown that it is possible.

Conclusion

Thus, we may conclude that the advent of Buddha and the emergence of Buddhism opened a
new horizon for women in society. By the inspiration of all women and with the counter-plea of Buddha, the
women got the right of doing the work according to their will. In fact, the establishment of Bhikkhunis
Sangha was very important to bring social change for women. Buddhist Era is the golden age for women’s
education and movement. But after the great passing of Buddha, Bhikkhunis again started to face the

problem and slowly it was extinct in 11" and 12% century.
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ABSTRACT

increased in all corners of the world. n any country women constitute nearly half percent of the total Population, but if it

ot run successfully with half of the Ppopulation. It will become q crippled
is impossible

has to adopt q democratic System, it cann

democracy. So, q democratic government

without their participation and 1o empower them socially,
economically and politically,

their decfs:'on-mak:‘ng capabilities are necessary. Moreover, women have various problems,

ich cannot be aptly expressed by men. The various problem issues of the people, such as,

h and nutrition besides Joreign policies, relationships with other countries, issu
peace, science and technology, protection of the environment do need a women's angle,

particular manner. Byt the world scenario gives us o gloomy picture barring a couple

es of war and

as they will affect them too in q
of exceptions, such as, most of the

Parliaments have ninety three percent male representatives and just only seven per

cent are women. The importance of
increasing women s participation in Politics had been restated in the World Congress of Women at Beijing in 1995 and in
its "Platform of Action” the ways and means had been recommended 1

0 increase “space for and visibility” of women in
political institutions and processes. This is the most important JSirst step towards women s empowerment. The Women's

Reservation Bill in legislatures has shown some light at the end of the dark tunnel, Merely lamenting upon the state would

not lead us anywhere. The movement Jor creating adequate space for women in the process of decision-making, right from

within the home to the state and national legislature is required to be taken to its logical end. This article shows the need

and imperatives lowards enhancing women’s participation in politics. An attempt has also been made to glance into the

- history of women's participation in politics,

KEYWORDS: Women, Participation in Politics, Decision Making, Democratic Society

INTRODUCTION

Politics is the process by which people in groups make decisions. It consists of social relations relating to authority or

power, and refers to the rules and regulation of a political unit, and to the tactics used to formulate and apply policy. These
units have both men and women, but men are always dominated in the field.

Jean Jacques Rousseau had advocated the idea of women’s exclusion from politics in 1762. The American
Declaration of Independence had also denied the right of equal political participation of women. But afierwards many

thinkers like J.S. Mill had advocated gender equality in every field including politics. In post-World War II, the sensitivity
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Abstract .

The Bhakti movement had been an all India phenomenon and not restricted;to any particular area,

language speaking people or followers of religion of India w1th ?he pamcllpatm‘n. of wom‘en. 'F'he
on against caste division, untouchability and ritualism

Bhakti movement was originated as a reacti cha 1 5
in India. All the steps taken clearly indicate that the muwfrement was fiar p.rurriloitmg, Preser\nng and.
ecting the Indian womanhood taking all their affecting factors into consideration. The Bhakti

resp ; ; A8
n India. With sheer bravery, tenacity and|their devotion to God,

women laid the roots of feminism i | ‘
they created an autonomous space for themselves and refused to be tied d?wn by societal norms.

They did the unspeakable, and displayed the true strength of a woman'’s spirit. They created their
own path to freedom, and inspired many others to follow their own will. They tr_anscended the
social identities and material realities into a universal spiritual realm. Fiaints like Chaitanya,
Nanak, Kabir, Meera, Ramdas, Tulsi, Tukaram advocated women’s rights for religious worship and
as a result women secured certain social freedom too. In this way the Bhakti Movement and roots
of Indian Feminism had grown up. '

Key Words: Bhakti Movement, Brahmanism, feminism, societal norms.

Bhalkti Moveme.

Introduction

The Muslim period had witnessed several indicators of low status é:f women, particularly
the Hindu women. The child marriage became a rule to safeguard the cha‘:.stity and honour of the
girls. In many cases the Hindu girls were given marriage before the a e of nine or ten. This
clearly indicated that the Hindu girls denied education by the force of society. During this period
polygamy and ‘purdah’ system were also practiced. The Hindu widow IBpEl;'lt her days in the most
pathetic condition. The practice of child marriage resulted in rapid incréas_e in the number of
child widows. The death of a.woman was preferred to her falling into evil hands. The practice of
‘Sati’ was encouraged and the widows who did not perform ‘Sati’ wérei looked down by the
society. From the second invasion by the Muslims in the eleventh century till the mid-eighteenth
century, India experienced the breakdown of social institutions, the ubsetting. of traditional
political structure and economic depression. All these had effect on thei social life, especially
among women. However, during the fifteenth century Ramanujacharya;organized the Bhakti
movement. The movement brought new trends in the social and-religiousi life of Indian women.
Sai_nt's like Chaitanya, Nanak, Kabir, Meera, Ramdas, Tulsi, Tukaram advo ca%ted women's rights for
religious worship and as a result women secured certain social freedom too. During the Bhakti
movement, women were encouraged to educate themselves. 3

The Bhaltti Movement

The term ‘bhakti’ is defined as “devotion” or passionate love for the Divine. The Bhakti
movement in India was originated in ancient Tamil Nadu in'the seventh century and spread to the
north during the late medieval ages when North India was under Islamic rule. The movement was
spontaneous and originated as a reaction against caste division, untouchaibility and ritualism in
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to work as a maid in the upper-caste family of Namdev, one of the most revered of the Bhakti poejc-
saints. While within this household, she continued to serve Namdev, both ds a servant and as his
devotee. Janabai wrote over three hundred poems focusing on domestic chores and the
restrictions facing her as a low-caste woman.

Muktabai or Muktai was a saint in the Varkari tradition who wrote forty-one abhangs. She
was born in a Deshastha Brahmin family, the last of the four children of Vlitthal Govind Kulkarni
and Rukmini, a pious couple from a village near Paithan on the banks of the Godavari. Vitthal lied
about his marriage to be initimated into sanyas. When found out, the couple was excommunicated
from the caste. Later Vitthal and Rukmini ended their lives, hoping the_ir children would be
accepted into society after their death. The orphaned children had to resort to begging, but all
four went on to contribute abhangs and commentaries on the Gita. Her most popular abhanga-is

Tatiche Abhanga (The Song of the Door).

Lalla or Lai Ded was one of the earliest Kashmiri mystic poets of the fourteenth century.
She refused to stay confined to domestic tyranny and its power hierarchy. She adopted a famous
Kashmiri Shaiva saint as her spiritual guide, and became an ardent devotee of Shaivism. She was
also a yogini, a mendicant ascetic, who wandered about preaching the yogic doctrines as the best
means of ultimate absorption into the Supreme. The true saint, according to her, was, ‘the servant
of all mankind through his humility and loving kindness'. She did not believe in the efficacy of
external observances, ritualism, or idol worship. She insisted on the performance of duty for
duty’s sake.

Mirabai, or Mira, a Bhakti poet of the fifteenth century, is said to have been born into a
ruling Rajput family. Mirabai’s poetry tells of her vision of Lord Krishna when she was a child; from
that point on Mira vowed that she would forever be his bride. Despite her wishes, she was
married to Prince Bhoj Raj of the Rajput kingdom of Mewar at a young age. ﬁer husband died after
some years. The hostility increased as Meera refused to commit sati. She neither wore the
mourning garb, nor followed any of the customs expected of a royal woman grieving a lost
husband. Instead she claimed that now she was free to devote herself completely to the worship of
Krishna. Mira's devotional practices became increasingly intense. She often sang and danced
herself into ecstasies, even in public places like temples. News about her spread all over India
and she soon attracted a following of devotees from all social groups and castes. She became the
foremost exponents of the Bhakti movement and a remarkable example of feminism in India.

Conclusion

Thus, we may conclude that all over Medieval India had an atrosphere of immense
discrimination, with patriarchy held in the highest regard. Women sought hhakﬁ to move out the
restricted domestic spaces and oppose patriarchy and Brahminical hegefnon‘,r. The rejection of
the power of the male figure that they were tied to in subordinate relationships became the terrain
for struggle, self-assertion and alternative seeking.
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Abstract

Health is a common theme in most cultures. Health plays a vital role in our lives. In context to women’s
health it is a valuable asset for them. Women have a special role in healthy nutrition of the population. The
woman breastfeeds the newborn baby and prepares meals for members of her family. Women employees in
food manufacturing, trade, public catering, health care and education account for the majority. In addition,
public health depends upon women’s understanding of healthy nutrition issues. Women, therefore, play a
key role in implementing a healthy nutrition policy, both in the family and in society as a whole. In most
Indian household the women of the house eats last, after feeding the whole family. Though there are more
illiterate women than men, we find that women learn more quickly and respond more rapidly. So, women
need health and nutrition education for the development of society. Health and nutrition education aims at
enabling women and men both to gain control over the determinants of health and health behaviour and the
condition that affect their health status. This paper analyses the significance of health education to women
and thus to society.

Keywords: health, women, nutrition, education.

Introduction

Health is a prerequisite for human development and is an essential component for the wellbeing of
the mankind. The common beliefs, customs, practices related to health and disease in turn influence the
health of the human beings. Health can be regarded as a state of mental, social and economic wellbeing and
not the mere absence of disease. Health is a function, not only of medical care, but also of the overall
integrated development of society — cultural, economic, educational, social and political. Therefore, to have

sound health, the other depending factors are also to be looked into.
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Health is one of those terms which most people find it difficult to define although they are

confident of its meaning. Therefore, many definitions of health have been offered from time to time,

including the following:

Webster: “The condition of being sound in body, mind or spirit, especially freedom from physical

disease of pain”.

Oxford English Dictionary: “Soundness of body or mind; that condition in which its functions are
duly and efficiently discharged”. “A condition or quality of the human organism expressing the adequate

functioning of the organism is given conditions, genetic and environmental”.

Perkins: “A state of relative equilibrium of body forms and functions which results from its
successful dynamic adjustment to forces tending to disturb it. It is not passive interplay between body
substance and forces impinging upon it but an active response of body forces working toward

readjustment”.

WHO definition: The widely accepted definition of health is that given by the World Health
Organization (1948) in the preamble to its constitution which is as follows — “Health is a state of complete
physical, mental and social wellbeing and not merely an absence of disease or infirmity”. In recent years,

this statement has been amplified to include the ability to lead a “socially and economically productive

life”.

Health Problems of Indian Women

The health of Indian women is intrinsically linked to their status in society.-Research on women's
status has found that the contributions Indian women make to families often are overlooked, and instead
they are viewed as economic burdens. There is a strong son preference in'India, as sons are expected to
care for parents as they age. This son preference, along with high dowry costs for daughters, sometimes

results in the mistreatment of daughters.

Indian women, further, have low levels of both education and formal labour force participation.
They typically have little autonomy, living under the control of first their fathers, then their husbands, and
finally their sons. All of these factors exert a negative impact on the health status of Indian women. Poor
health has repercussions not only for women but also their families. Women in poor health are more likely
to give birth to low weight infants. They also are less likely to be able to provide food and adequate care
for their children. Finally, a woman's health affects the household economic well-being, as a woman in

poor health will be less productive in the labour force.

Many of the health problems of Indian women are related to or exacerbated by high levels of
fertility. Utter Pradesh, the most populous state in India, has a total fertility rate of over 5 children per
woman. On the other hand, Kerala, which has relatively high levels of female education and autonomy, has
a total fertility rate under 2. High levels of infant mortality combined with the strong son preference
motivate women to bear high numbers of children in an attempt to have a son or two survive to adulthood.

Numerous pregnancies and closely spaced births erode a mother's nutritional status, which can negatively
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1)  stresses the complex web of interrelationships that determine mental health and that the

factors that determine health operate on multiple levels.
ii)  goes beyond the biological and the individual.
iii) acknowledges the crucial role of the social context.

iv)  highlights the importance of justice and equality in determining mental well being.

Gender configures both the material and symbolic position women occupy in the social hierarchy as well as
the experiences which condition their lives. Understood as a social construct, gender must be included as a
determinant of health because of its explanatory power in relation to differences in health outcomes
between men and women. These asymmetries are manifested not only in terms of differential susceptibility
and exposure to risks - for example vulnerability to sexual violence, but also, fundamentally, in the power
of men and women to manage their own lives, to cope with such risks, protect their lives and influence the
direction of the health development process. This balance of power has generally favoured men and

relegated women to a subordinate, disadvantaged position.

A gendered, social determinants model offers the only viable framework for examining evidence on
all relevant factors related to women’s mental health. From this perspective, public policy including
economic policy, socio-cultural and environmental factors, community and social support, stressors and
life events, personal behaviour and skills, and availability and access to health services, may all be seen to

exercise a role in determining women’s mental health status.

The importance of gender differences in mental health is most graphically illustrated in the
significantly different rates of major depression experienced by women compared with men. The need to
focus on ill health and morbidity has also been emphasized in the area of women’s health. Health related
data that is solely bio medically based cannot adequately inform an understanding of the morbidity
experienced by women. As mortality rates decline, it becomes increasingly critical to address physical and
psychological morbidity, increase satisfaction with health care services and improve quality of life, if

improvements in women’s health are to be achieved.

The tools currently in use to measure health status exacerbate this difficulty by themselves having a
gender bias. Reducing morbidity is an essential prerequisite to the improvement of women’s mental health.
As women in many countries are approximately twice as likely as men to experience depression and it is
the most prevalent psychiatric disorder any significant reduction in the overrepresentation of women who
are depressed would make an important contribution to lessening the global burden of disease. Women’s

mental health is a significant public health issue.

The promotion of women’s mental health, like health promotion in general, relies on establishing a
process composed of a variety of possible elements that singly or together enable women as individuals or
members of their communities to increase control over the determinants of their mental health and thereby
be in a position to improve their health status and health outcomes. A strong inverse relationship exists

between social position and physical and mental health outcomes. Adverse health outcomes are two to two
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role in influencing all health related sectors to see that their policies and actions are in congruence with the

national health objectives. It has to play a key role of an advocacy so that people are motivated and play

effective role in educating and adapting sound health practices. Thus, it is well said that “Health is beauty”,

as beauty is only a by-product of good health. So, let’s wake up and enter into the adventure and remember

that Health is a fundamental Human Right.
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ARTICLE INFO ABSTRACT

In this research article, an epidemiological model is formulated for mosaic disease considering plant and vector
populations. Plant host population has been divided into three compartments namely healthy, latently infected
and infected ones, and vector population is divided into two compartments: non-infective and infective vectors.
The system possesses three equilibria: plant-only, disease-free and endemic equilibrium. Plant-only equilibrium

Keywords:

Mosaic disease
Mathematical model
Numerical stability analysis

Hopf b,lfum?“on i . is always unstable; disease-free equilibrium is stable when the basic reproduction number, Ry, is less than unity
Impulsive differential equation . . . . et :
Roguing and unstable for when it crosses unity, and ensure existence of an endemic equilibrium which may be stable or

can undergo a Hopf bifurcation. Finally, impulse periodic roguing with varied rate and time interval is adopted
for cost effective and eco-friendly disease control and future direction of agriculture management. The dynamics
of the impulsive system has also been analysed. Detailed numerical simulations are employed to support the
analytical results. We found that roguing is most cost effective and useful management for mosaic disease
eradication of plants if applied at proper rate and interval.

1. Introduction

Plant viruses are an important constraint to crop production
worldwide especially in developing countries (Fereres et al., 2000;
Thackray et al., 2000; Waterworth and Ahmed, 1998), in several cases,
causing large-scale damage to crops resulting in whole regions going
out of production. Examples include cocoa swollen shoot in Ghana
(Owusu, 1983; Thresh and Owusu, 1986) and banana bunchy top in
Australia (Allen and Barnier, 1977; Thresh et al., 1988). Most plant
viruses are vectored by arthropods (Nault, 1997) (for eg. whitefly) and
the vector activity and behaviour, especially in relation to virus trans-
mission; and these are important determinants for dispersion and out-
break of disease (Spence, 2001).

Mosaic disease is an emerging and epidemic disease that affects the
productivity of different plants such as Cassava, Tomato etc. including
biofuel crop Jatropha curcas. J. curcas is a small woody plant belonging
to the family Euphorbiaceae and can grow on marginal land in tropical
and subtropical regions and produces seeds containing up to 30% oil
contents. It serves as biodiesel feed stock and has high economic im-
portance for overcoming future fuel crisis (Gao et al., 2010). Like
many other plants, Jatropha is also affected by the mosaic virus. There
are also reports of Jatropha plants being affected by the cucumber
mosaic virus (Raj et al., 2008). Mosaic virus is a type of plant virus

* Corresponding author.

that causes the leaves of plants to have spotted and speckled look. This
virus can move frequently in the environment and its spreading is
mainly dependent on the abundance of vector whitefly (Basir et al.,
2018; 2017) i.e. spread of the virus is highly vector-density depen-
dent. A single whitefly is sufficient to infect a host plant but trans-
mission of the disease increases when numerous infective whiteflies
scatter and feed on host plants. Besides this, whiteflies are tre-
mendously productive; after coming into contact with any part of the
host plant (around the home or garden), they will voluntarily roam
and try to attack any other immediate adjacent vegetation (Gao et al.,
2010; Venturino et al., 2016). Normally whiteflies need three hours
feeding time to procure the virus and a latent phase of eight hours. It
requires only about ten minutes to contaminate the young leaves.
Symptoms seem to appear in the infected plants after a latent period of
three to five weeks (Fargette et al., 1994).

Propagation of a virus is specifically dependent upon several factors
including (but not limited to) host plant density, incubation time
duration and infection pattern. It ultimately affects the intensity of
overall yield and quality decline, price of final product and farming
efficiency (Tang et al., 2010). Effective control measures must be aimed
at decreasing virus incidence and that too must be economically justi-
fied (cost effective). When dispersion of a disease exceeds a certain
threshold value (Tang et al., 2010), any single control measure alone
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with initial condition:

x(0) > 0, 1(0) > 0, y(0) > 0, u(0) > 0, v(0) > 0. 2
The region of attraction is given by:

D={xLyuv)ERL0<x+I+y<B,0<u+v<B,), 3)

where, B; = max{x(0) + [(0) + y(0), K;}, B, = max{u(0) + v(0), K3},
i.e. all solutions of the system (1) that start in O are uniformly bounded
and remains in D.

3. Equilibria and their stability

The model system (1) has three equilibria, namely, plant-only
equilibrium E, (K3, 0, 0, 0, 0), disease-free Ey(Ky, O, 0, K5, 0) and en-
demic equilibria E*(x*, I*, y*, u*, v*), where

6 + m)y* "

o= arx*(K; — x*)

a T ox*(m + 8) + rax* + Ky(m + a)(6 + m)’
« _ dm+ a)(d + m) «_ (m+ )6 + my*
S P

and x* is the positive root of the cubic,

Px}+ Px*>+ Px+ B =0, (@)
with
P, = arfK, > 0,
P, = brKb(m + 8 + a) — arfK; + br(m + a)(§ + m)A~L,
P; = b(m + a)(6 + m)[KiKaBA — rd(m + 6 + a) — afr](apr)t,
P, = —bdKy(m + a)*(6 + m)*(apr) L < 0.
5)

Following theorem ensures the existence of feasible endemic equi-
librium.
Theorem 1. Let
A = 18P, B, PP, —

4P3P, + PP — 4P, P; — 27P2P}. (6)

be the discriminant of (4). Now, if A > 0, and either P, > 0,P3 > 0 or
P, < 0,P3 < 0, then equation (4) has a single positive root. If A > 0 and
P, < 0, and P3 > 0, then Eq. (4) has two positive roots.

3.1. Stability of equilibria

Stability of any steady state E(x, L y, u, v) is determined by the
eigenvalues of the Jacobian J; evaluated at that steady state,

7r(1—2"+T’”) -z -z 0 - Ax
- v
Iy = v —(ax +m) 0 0 Ax
0 o —(m+96) 0 0
0 0 - Bu b—E—py
0 0 Bu By —-d

At the disease-free equilibrium, E,, two roots are —r <0, — d < 0
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and rest of the roots satisfy

B+ L2+ L+ L;=0, @

where =(a+d+2m+d)>0, =d(m+98)+d(a+m)+
(¢ + m)(6 + m) >0, and Ly =d(a + m)(m + ) — afAK K;.
Let us define the basic reproduction number, Ry, as follows

OCB/IKI K2

T d@+m(m+9)

®
Then, we have the following theorem which characterise the stability of
Eo.

Theorem 2. Disease free equilibrium E, is stable if Ry < 1 and unstable
otherwise, undergoes a forward bifurcation at Ry, = 1, giving rise to a
feasible co-existence equilibrium E*.

Remark 1. It is important to note that Ry depends on § and m, hence,
they are important parameters in the eradication of infection. At the
same time, taking a limit of @ — o gives

aiPK K,

JmRo@) = R3" = 70 o)

Note that R, is monotonically decreasing with increasing m, this
suggests that eradication of mosaic disease, as represented by a stable
disease-free steady state E,, is only possible if R;° < 1, and one of the
available means to achieve this is by increasing roguing (the rate of
removal of infected plant).

Characteristic equation at E* becomes of degree five in &
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Fig. 8. Effect of roguing: (a) Effect of roguing with varying roguing interval  i.e. = is changing each iteration. Initially 7 = 1, then increase by 1 in each iteration, (b)
with varying roguing rate h. Initially & = 0.75, then it is reduced by 0.025 in each iteration.

cultivated plants) is important and best effective method for plant
disease eradication. In agriculture, roguing refers to the act of identi-
fying and removing plants with undesirable characteristics from agri-
cultural fields. Rogues are removed from the fields to preserve the
quality of the crop being grown. But for agriculture, roguing should be
maintained at rate that maximizes the crop production rate as well as
minimize the disease infection rate and also cost effective. So, for that
purpose, the effect of roguing on system is thoroughly studied by means
of four ways: (1) by changing roguing interval (z) at fixed roguing rate
as example intervals of 10, 15, 20 days; (2) by changing roguing rate h
at fixed roguing interval namely h = 0, 0.25, 0.5, 0.75 etc.; (3) by
changing roguing interval (z) at increasing order such as 1, 2, 3, 4 days
etc. That means in every time roguing interval time should be increased
by 1 day from the previous; (4) by changing roguing rate (h) in de-
creasing order from starting rate 0.75 at early stage of disease man-
agement. That means during successive roguing attempts, roguing time
should be decreased by 0.025 from the previous.

6. Discussion and conclusion

In this research article, a mathematical model has been formulated
to study the dynamics of plant mosaic disease and its possible biological
control by applying roguing for cost effective maximization of crop
yield. From an ecological and economical point of view, a holistic
model incorporating maximized crop yield while minimizing the ha-
zards of chemical pesticides is required. This model can help in un-
derstanding the range of effects for implementing alternative eco-
friendly control strategies, which in this case is impulsive roguing.

Here the basic reproductive number R, is used as a parameter for
understanding the stability of the model at disease free situation. When
Ry < 1, the system seems to achieve disease free condition and is stable.
For Ry > 1, the disease free equilibria is unstable and system becomes
endemic. The endemic equilibrium undergoes Hopf bifurcation through
periodic oscillations for the critical values of A. So, first and foremost,
the effects of major controlling factors such as disease transmission rate
(M), vector infection rate () etc. on the dynamics of the system have
been studied.

From the above study, it can be concluded that disease transfer rate,
vector growth rate and vector infection rate are inversely related to
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infection rate. So, if these concerned rates increase beyond their
threshold values then the system become unstable even at a low in-
fection rate. Not only that, it also becomes difficult for the system to
return back to stability, or more specifically to achieve the disease free
equilibrium point. So, from a practical applicability point of view, it can
be said that for maximum crop yield the goal should be fixed to
maintain minimum disease transfer rate, vector growth rate and vector
infection rate in addition to minimum infection rate. All these rate
parameters are mostly controlled and modified by use of pesticides.

In the second part of this study, impact of another useful biological
control method — roguing and its effect on agricultural field are studied
in detail. Here two important parameters of this control method,
namely, time interval and roguing rates are very crucial with respect to
cost effective maximum crop production, since roguing rate is directly
related to crop production rate but inversely related to production or
cultivation cost and on the other hand, opposite results are depicted in
case of time interval for roguing. So, the primary goal should be to
balance between crop yield and production cost. For that purpose, ef-
fect of roguing time interval at fixed roguing rates as well as effect of
different roguing rates at fixed time interval on plant and vector den-
sities have been studied numerically.

From the above study it is clear that crops have maximum yield at
considerably higher roguing rates as well as lower time interval for the
same. But, since disease infection rate depends on densities of vector
and pest population, roguing process with a constant rate and at con-
stant time interval is not appropriate to maintain disease free situation
for the whole duration of crop life cycle. Variations in these two
parameters should be studied for maximum incidence to maximum
eradication of mosaic disease in agricultural field. During maximum
incidence the roguing rate should be higher and time interval should be
lower but the interval time should be increased at ascending order
during disease eradication process. From this study it can be seen that
at higher time interval (r = 8 days) and also at comparatively lower
roguing rate (h = 0.45) the system reaches stability point and con-
siderably maximum crop yield in contrast to previous case is achieved.

Cost effectiveness is brought about by applying roguing at lower
rates and with higher time intervals. It can be concluded from the ob-
servations that a disease free stable system can be achieved when ro-
guing is applied at an interval of 7 = 8 days and at a rate of h = 0.45
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which brings about the maximum cost effectiveness for crop produc-
tion.

It can be concluded from the current study that roguing method is
most cost effective and useful management of mosaic disease eradica-
tion in plants if proper rate and interval of roguing can be determined.
This approach can be applied for other plant virus eradication man-
agement in economically valuable crops namely Cassava, Jatropha. So,
the proposed model can be useful for agriculture researchers and
workers. They can utilize the model to help predict the behavior of the
epidemic and its management. This model can also be used for pre-
dictions and may encourage plant and insect researchers to gather the
data necessary for the model. With availability of data collected from
field, the parameters can be modified to fit any particular situation that
may subsequently result in eradication of the disease.
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Hemanta Bala Devi : An Emancipated
Woman in 20" Century Bengal.

Ph.D research scholar Centre for women’s studies, Visva-Bharati

Hemanta Bala Debi is no stranger to the readers’ of Bengali literature. After
the publication of Ninth volume of letters in 1964, the curiosity about the
recipient of the letter was awakened by many. The words of Rabindra-
nath’s heart are profound beliefs, philosophy of life, and discussion of
castetism of Hindu- Muslim relations. Politics, even the intimate thoughts
of particular moments of his mind, have long been published in the pages
of the longest letters. The letter of the ideology wasthirty-seven years old,
mother of two, the husband, the mother- in-law, the father-in-law, the bride
of one of the noble enlightened families.
Early life : Hemanta Bala Devi was born in the year 1894 at 26-Bechu
Chatterjee Street, Kolkata. Her father, Brajendra Kishore Roy Chowdhury a
land lord of Gouripur at Maymonsingha, and mother Ananta Bala Devi were
liberal and admirer of poet Rabindranath Tagore. As a first child, she was
developing very well and independently. The way the daughters of that
times were celebrated in the conservative surroundings, the neighbourhood,
Hemanta Bala’s fact was much more than that. Seeing Hemanta Bala’s
written ‘Nijerkatha’ (Owns words), she went to Bhagalpur with her father
and went on to ‘dholoke’. Even, she used to taking flower in the garden
with her father. Like the boys, chalking in her hand is the day of Saraswati
Puja. While travelling to Madhupur with her father, gave him the bat,
wicket and leg-pad to Hema. She used to play cricket with boys. At one
time Bengalarir’s vow, cooking spell like her free movement was as false as
she was. She used to lie in the form of ‘babu’, acting master etc. She earned

the character of modern ‘Tom Boy’.
Nk

Advocacy in Hemanta Bala was a special part of her special love affair
She liked the beauty of girls in Brahma houschold. She used to cry biucrl);
0 her mother, especially in the energetic spots. Natural beauty attracts her
most. Grandiose Durgapuja create more question in her mind. She never
realized that, how can see accept the idol as Maa Durga? So, she asked
several types of questions and her mother reduke her. She used to ride
palaani“ at the time of Vijaya Dashami and this marginal behaviour
compelled her to think as equal as her father.

From very childhood she wrote several types of poetry, songs etc. She
wrote several types of essays on different idols. After a very movement
when she initiated in Vaisnava Dharma, she wrote many songs of God
Radhakrishna, ordered by her Srithakur and Sreema. She wrote versatile
notes and journals about her religious concept, named as ‘Satyabani Devi’.
She wrote ‘Urbashi’, ‘Mohila’, “Mohilamahal’, ‘Ghoroya’, ‘Golpobharati’ etc.
She also wrote essays, short stories with her own. It is unfortunate that,
her works were in vain because more remain in rough sketch.

Before marriage she heard that Rabindranath set-up a school named
‘Brahmacharya’, where the wicked children became good. She started her
study in Gouripur but at that time she was seven only. Her teacher was
Gurudas Chakravarty. Her tyrammous work revealed her childhood and her
works “Nijer Katha” (Owns voices) established her words. She wrote,—*&
fespa SrRPICa 10 2Rgar ST @b fefioT fre g 2 S sfor a1
78 A oo Foft wifaca a1 oita sieres irgfo-fimfea o ot wam wifi
Ferta 9112 1 sttt 1 11 St sica et aar Sropf ficer S o1, Bl 4,
R O A (S8 (M, 97 A0S 409 i fo—oame walba s a0
S TETHST (1AM BL (o10% | 96 2005 U1 $1067 (oM1engfs afb Siswewwion |
I S atrer, 11, Siqet 11 Aed ST Wy (SRR 0 A 17
A This is not only girlhood character but also her curiosity of that time

rase,

Marvi : ;
arried Life : Hemanta Bala got married at the age of ten with

i’g:l:i:(:jrflkanm, son'of th.c land lord of Rongpur and nephe.w of
oy :fnhﬂllh‘ Roy, kln.g, of Nator. From her in-laws she had a dlslnnf
B it l'dgor’c family. The relationship between Hemanta bala Devi

ndranath Tagore was grandfather and granddaughter. Hemanta

N



Bala had a troubled married life, starting from age of ten to end of her life.
Married in a traditional zamindar family, her movement was restricted in the
andar mahal only. The born rebel Hemanta Bala could not adjust with her
husband.
Atmeageofﬁmmywsdnbemmodnndﬂumofm,
she took initiation in vaishnav dharma from a sadhu, name Kishorananda
By then she was separated from her husband. For some period of time
separation and again reunion continued throughout her life. From her ‘teen’
she was familiar with Tagore’s writings but after her Guru’s death Hemanta
Bala became more closer to Tagore’s writings and took refuge in Tagore.
In her restless mental situation she read “Jogajog”, “Sheser Kobita"and
identified herself with the heroin Kumu of “Jogajog” (Tagore’s Novel).
Hemanta Bala could see a lot of resemblances with “Kumudini’. Not only
in literature but also in real life she would think of a lot of Kumudinis in
our society. Even, we come to know about Hemanta Bala’s liberated self in
educated in general sense of the term, she was educated in 2 special sense
and openness of her mind and love for literature finally made her a poet
and a writer.
Came under the influence of Rabindranath Tagore : “Puranodiner Katha™
(The voices of old era of Hemanta Bala) which was written by Hemanta
Bala. There has she also discussed about her birth, childhood memories,
mhpdmﬁk,aﬁuﬂm:dmmac.hb
second chapter, named “Rabindrasmriti” introduced us the first meeting
mmmmmumumdumm
from those the essay entitled “Rabindranath O Harokumari Pici Maa”
wummmmammm
which was very interesting and funny. In the end of this chapter, “Amar
u-uxn-'(o-mmanmw)nwnm
.fa—-num-mqu_umhm-dum
any religious orthodoxy.
While engrossed in reading the Tagore’s writings, Hemanta E
“ﬂn"awhkbnﬁewshm

mameWﬁW'ofknmﬁunbm;m.Tagag
mwmhgnmm&h.mdmybeammo{
WmﬂmBahmTagme Hemantz Bala was one of the four
mwofhgnshrgembaofmmm:mm
Mmm later she became Lady Ranu Mukharjer and Rami
; lnmmcxchangeoflwzrsbetwmtwohaedfaekm
wﬁ'anl930wl941thehadavsof'ragae From these leners

we find different sides of the myriad minded poct.

These letters were mostly on religious issues. Hemanta Bala was 2
staunch Hindu a devotee of vaisnava faith, believer and foliower of all
kinds of rituals. On the other hand, Tagore was agamst all rituziism A lberal
man his religion was the religion of man, 2 true lover of humanity The
letters between two opposite characters are interesting Some lemers are
humorous, and personal in nature, some letters are relmed with the crtics
of Tagore. The first four letters of Hemanta Bala carry ber pseadonym
‘Jonzki’ and ‘Daksha Bala’. And interestingly in santiniketan these wers
kept in ‘Pagla file’. Gradually, poet realized the potentizlity of Hemamsz Bais
and the letters of ‘Pagla file™ were shifted 10 another file “Hemantz Balz
and Rabindranath correspondence™.

Hemanta Bala was neither 2 family member of Tagore nor 2 devotes in
the strict sense of the term at the beginning But, gradually through
exchange of letters and meetings she came closer 1o Tagore. Descriptions
of her meetings with Tagore show the condition of the then Hinds saciery.
Her reminiscences of meeting with Tagore were really imieresting #nd
iihm.meLbiscorreqxnda)cctberehgiasidnolegnhm
clear and distinct. His revolt against untouchability pomp and grandear of
Hindu worship are clearly expressed Hemanta Bala's debate with Tagore
Was interesting. But more interesting is the transformation of 2 woman
Under *Purdah’ 2nd her blooming into 2 flower. At the end of her Eie she
Mmed 1o be 2 non-believer of any ritualistic orthodox religion. n ber lonely
:”'nﬂ‘chSHzpofherhfcum(S‘M)hﬂ’wm“
':G"m ‘Geetabitan® and *Santiniketan® We find in her letiers and appeal

POS 10 be her “Guru’, show her the path of realization. We know that

Devi (wife of Prince Dwarakanath Thakur) was 2 fully devetsd
Y2 And considering this trail we can see the influence of Vaisnsve
>
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religion on Rabindranath. On the other hand, Homanta Pals Devi |g “
indoctrinated Valshnava devotee, Rabindranath Tagore was not only *Jiban
Devota’ of Hemanta Bala Devi. But she was highly influenced by his
Idealism. She ostablished ‘Rabibortika’ (s Centre for practicing litorature 4
music) to spread Tagore Idealism thought out the nation, We cun %60 fing
all these aspects In thelr letters. Even, Hemanta mllwmwm.mm
kinds soclalistic burden. She was informing these own words 1o
Rabindranath, Wammb«mmylamwhlcbmnndww
One of these is,“wirf wifatm wma, aifit on 181w faos 4, Srgacme
cm.mﬁnmmmwum.mvwhw,mm
e warren e st oo s o, coufe wcn 1 o, e 8 s |
it Bow 1y Ficn e w16 0 ot s Froses w woaoe | aifecas ooy
fagan e ot v or fofovg 12
We also know that the crisis time of Hemanta Bala after death of
Rabindranath from their letters. She depicted the picture of her life which
was full of poverty, though she was daughter and daughter-in-law of rich
land lord. We came to know about her last days of life which was pathetic,
Through reading their letters, the prominent feature which we can stress
is the conflict of ideas of Tagore and the ideas of Hemanta Bala Devi, One
that is constructed by society and other which is self-judgment of Hemanta
Bala Devi that grew up within herself. We have a particular belief in an
ideology that is guided by the person. For this context, each woman has
an individual religious belief which is inherent in her. For this reason, she
can differ herself to other. But in the patriarchal system of our society, this
Inherent quality of woman is considered as valueless. However, the main
focus of my argument s that the creative ideas of woman are cramped by
the rules and regulation that is created by patriarchy. So, we don't allow
thelr own thoughts rather we are imposing the rules and laws that already
created by our society. So, we can say that this kind of system s a very
obstructive 10 woman's emancipation and also equally harmful to their
empowerment, capability and development. Above all this subject matter

£

focuses the point of paralysed condition of woman in society. '

kkumubmmo{mmuw e
wmammmmmdmf,
e S

’ f‘.."?

o many countries where development of woman had ne heon
[hecntse, in spite of mateiarchy of those countey. The shinilar plcture of
lM"' d.'w,,,,,,n.m doos not found still in Indin where mateiare hy In
e 4o, | will discuss about this issue elaborately 1o my research
poink ke |'.m talking about the relevance of exchanging letters botween
WM':":':;:;'. and Hemanta Baln. Because, Homanta Bala s & woman who
::l':!‘"ﬂ: to the entegory of ﬁn ordinary woman. In this context like an
ordinary woman of our society, sometimes she nccepts all the barrier and
restriction of socletal norms. Most of the times she rejocted to nccept the
rules wnd restrictions imposed upon her. Those rules became obstruction
10 her, she can’t freely express her personal view. In this context we can
differ her from other woman. She was free minded and freely expressed her
opinion without any hesitation. But it is very interesting to point out that
she was not radical thinker or autocratic. She was self-guided and was not
orthodox free to accept the others’ view and opinion. We know that there
are three levels of power of women's development. Firstly, in the stage of
maidenhood she acquires the potential accumulation of power. Then comes
womanhood where we noticed development of their power. At the last stage
they achieve the realization of motherhood and where they flourish their
power. From this perspective we can judge Hemanta Bala Devi explored her
through self-development among these three levels. It is very clear that
Hemanta Bala Devi (1894-1976) came at the ultimate level of women’s
empowerment relating to societal norms and barrier religion literature. And
thus, she came to the very close proximity of Tagore.

In spite of being daughter-in-law and daughter of a land lord, she had
1o face many struggles in life and has to cross the hardship of life. So, as
per as she can be considered the pioneer of woman emancipation. Neither
she was confined within curtain system nor was she truly entrapped into
familial bonding. She became bride in early childhood, was devotee in
Womanhood and the last stage of her life, the religious curiosity made her
fe‘lllcss, And she began to lead her life like a nun. We can portray the
?‘“Un of women’s condition of the the then society through her way of
"f‘- Side by side devotion in literature pursuit in music and love towards
birds are the subject matter which will be another important focal point of
MY research, S0, the main point of my research is the empowerment,
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respect, the all-round development of woman which traditionally Comes
from the last two and half decades of centuries. Hemanta Bala Deyj is

pioneer of this kind of tradition.
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ARTICLE INFO ABSTRACT

Presence of optimal levels of dissolved oxygen (above critical level of 4.5mgL~!) and presence of zooplankton
community are indicators of good water quality of an aquatic ecosystem and also of the health of the same.
Reservoirs being artificially created water bodies present hybrid systems containing features of both lotic and
lentic systems and thus have unique organization that are representative of both rivers and lakes. Since any
reservoir is primarily a fresh water system, presence of a large array of zooplankton (diverse community
structure) implies its good health and also presence of optimal dissolved oxygen levels supports sustenance of
life. In this study, artificial neural network modelling approach has been utilized to predict the level of dissolved
oxygen and zooplankton abundance in the Bakreswar reservoir and their variation in relation to the environ-
mental factors. Use of neural network modelling is exceedingly capable of determining correlation among ap-
parently non correlated environmental data and in the current study these are capable of accurately predicting
the variations in the levels of dissolved oxygen as well as the abundance of zooplankton. From this study, it has
been observed that chemical factors like productivity, nitrates, salinity, pH, phosphates, total dissolved solids,
etc. are mostly responsible for control of dissolved oxygen and zooplankton variation at certain points of the
study site (stations 1 and 3) whereas at other points (station 2) physical factors like solar radiation, humidity,
etc. are more effective. These models are capable of finding the important environmental controllers of such
variations and prove to be a powerful alternative to traditional approaches like multiple regression analysis.

Keywords:

Artificial neural network

Feed forward back propagation
Plankton

Bakreswar reservoir

West Bengal

India

1. Introduction environmentally sound and feasibly concrete management practices

(FAO, 1995; Li et al., 2010).

Purposefully designed artificial water bodies like dams and re-
servoirs create hybrid ecosystems that collectively present combined
qualities of two characteristically diverse (lotic and lentic) systems
(Kennedy, 1999; Soballe et al., 1992). Three different aspects of re-
servoirs — the physical, chemical and biological subsystems (Straskraba
and Tundisi, 1999) work in unison to maintain a healthy system that
serve not only the primary objective of fresh water supply to irriga-
tional fields, but also provide other ecosystem services including
drinking water supply, generation of hydroelectric power, area for stock
and culture fishery, provisioning for recreational opportunities and also
flood control. Thus exhaustive research should be focused on managing
proper health of these aquatic resources that can implement

* Corresponding author.

Quantification of ecosystem health is not something that can be
easily achieved by focusing research in any one direction. In order to
successfully determine the health of any ecosystem, different indicators
like system indices (system robustness, resilience, organization, species
distribution patterns, eco-exergy content, etc. obtained from study of
trophic structure, spatial patterns of variation of biological components
and influence of environmental factors on the various subsystems of any
ecosystem, etc.) present various results that can be used to successfully
decipher the ecosystem status — its health (Banerjee et al., 2018, 2017b;
Connell, 1963; Hull et al., 2000; Jgrgensen, 1986; Rakshit et al., 2017;
Scharler et al., 2018; Ulanowicz, 1986; Venturino et al., 2016; Williams,
1976). A multitude of distinctive elements can be used as system health
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indicators including for example important chemical factor like dis-
solved oxygen (DO) content of the water body or biological aspect like
the abundance of zooplankton in the same and so on.

Oxygen is one of the primary requirements of life without which, it
would be impossible for aerobic organisms to survive. For aquatic
heterotrophic organisms, dissolved oxygen (DO) is the only source of
oxygen and this acts as a vital factor not only in life sustenance but also
in regulating their metabolic activities and subsequent trophodynamics
(Hull et al., 2008, 2000). DO is a critical variable in evaluating water
quality in lakes, reservoirs or any fresh water system. Low DO con-
centrations of water bodies directly affect abundance of fish and other
organisms thus altering ecological balance. Frequent occurrences of
hypoxia due to sudden lowering of DO have caused significant reduc-
tion of fishery harvests, toxic algal blooms and loss of biotic diversity
(Howarth et al., 2000; Paerl, 1988). The minimum level required is
4.8mgL~" (critical level of DO) to mark any water body as healthy
(EPA, 2000; Giirel et al., 2005). Below this level, adverse effects comes
into play ultimately affecting biological, ecological as well as eco-
nomical processes as well (Breitburg, 2002; Nelsen et al., 1994) with
disruption in their proper functioning. DO level in an aquatic system is
regulated by two key processes which are — (i) production (photo-
synthesis by phytoplankton, aquatic macrophytes and periphyton) and
(ii) consumption (respiration by aerobic communities, biological and
chemical oxygen demand, organic matter mineralization etc.). En-
vironmental (physical and chemical) factors like water pH, atmospheric
and water temperature, salinity, atmospheric exchange and also hy-
drodynamic water column processes contribute to the maintenance of
dissolved oxygen levels (Hull et al., 2008; Mandal et al., 2012; Sallam
and Elsayed, 2018; Smith and Piedrahita, 1988; Tuchkovenko and
Lonin, 2003). The controlling processes are summed up in the following
conceptual diagram - Fig. 1.

Similarly, the presence of a healthy assemblage of zooplankton
community (having diverse composition and abundance) is another
suitable indicator of water quality (Karjalainen et al., 1996; Moss et al.,
1997; Muylaert et al., 2006). Zooplankton in most cases occupy the
second trophic level in an aquatic food web and serve as the main link
of energy transfer from producers to the higher trophic level hetero-
trophs (Deivanai et al., 2004; Ismail and Mohd Adnan, 2016; Santos-
Wisniewski et al., 2006). Zooplankton show vertical as well as hor-
izontal distribution alongside diel migration patterns that can be at-
tributed to several factors including solar radiation, species assemblage
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and various other environmental factors as mentioned above (Cisewski
et al., 2010; Dini and Carpenter, 1992; Lampert et al., 2003; Lienesch
and Matthews, 2000; Vijanen et al., 2009). In addition to showing quick
responses to changes in the environment, variations in community
structure (relative abundance of species in a community) can be ob-
served in response to changes in physico chemical factors also (Gannon
and Stemberger, 1978). Previous reports suggest that different zoo-
plankton groups are good indicators of eutrophication, acidification of
water body as well as turbidity of lakes and reservoirs (Attayde and
Bozelli, 1998; Burns and Galbraith, 2007; Pinel-Alloul et al., 1990;
Sousa et al.,, 2008). Increased nutrient inflow can result in eu-
trophication of water bodies thus resulting in phytoplankton bloom.
However, zooplankton communities present in the water body can act
as top-down controller feeding on phytoplankton thus decreasing
chlorophyll-a concentration and enhancing water transparency (Yang
et al., 1998). Consequently, the study of abundance of zooplankton
groups and relating this to the controlling effects of environmental
factors provides much insight into organization of the aquatic system
(Sehgal et al., 2013). Fig. 2 below summarizes the conceptual frame-
work of zooplankton abundance control in an aquatic ecosystem.

Several authors have till date used various methods for the study in
variations of DO (Mandal et al., 2009; Prasad et al., 2014; Scavia et al.,
2003; Singh et al., 2009; Wu et al., 2000; Zhao et al., 2007) and species
abundance in different systems using a multitude of techniques
(Geraldes and Boavida, 2004; Haury et al., 1991; Lienesch and
Matthews, 2000). Traditional methodologies like spatial pattern ana-
lyses of community structure and dynamic modelling of particular as-
pects can provide useful insights to various facets of the system con-
cerned but often fail to correlate the large number of controlling
environmental factors to the same (Chakrabarty et al., 2017; Connell,
1963; Sarkar and Pandey, 2015; Williams, 1976).

Since the proper introduction of mathematical modelling in lim-
nology, a growth surge has been observed in the use of ecological
modelling and various forms of its application (Jgrgensen, 1999). Over
the years, mathematical modelling has evolved considerably. Some
very complex and highly evaluative modelling approaches are capable
of adapting to ecosystem changes in response to forcing functions and
can modify and evolve to incorporate those changes (Jorgensen and
Bendoricchio, 2001). Artificial neural network (ANN) modelling ap-
proaches have gained popularity particularly during 2000-2006 along
with structural dynamic models and also individual based models
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Fig. 1. Conceptual diagram of different processes maintaining the level of dissolved oxygen in the water column.
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Fig. 6b. Comparisons between model outputs (blue

triangle) and observed values (red star) for

Zooplankton abundance of S2. The plots represent
(clockwise from top left) Cladocera, Copepoda,
Rotifera and Ostracoda abundance respectively with
the X-axis showing the number of observations and
Y-axis shows zooplankton count. (For interpretation
of the references to colour in this figure legend, the
reader is referred to the web version of this article.)

Fig. 6¢. Comparisons between model outputs (blue

triangle) and observed values (red star) for

Zooplankton abundance of S3. The plots represent
(clockwise from top left) Cladocera, Copepoda,
Rotifera and Ostracoda abundance respectively with
the X-axis showing the number of observations and
Y-axis shows zooplankton count. (For interpretation
of the references to colour in this figure legend, the
reader is referred to the web version of this article.)
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the variation in ranking of each independent (predictor) factor in the
control of DO and zooplankton. The most important factors are found to
be productivity, biological oxygen demand, phosphates, nitrates, sali-
nity, pH etc. thus implying a chemical control of the reservoirs water
quality and these observations are in agreement with previous ob-
servations as well (Banerjee et al., 2015; Chakrabarty et al., 2017
Hujare, 2008; Tarkan, 2010).

108

S1 and S3 are situated further away from the reservoir dam and the
water level here faces lowering during warm summer time and subse-
quently increases in the monsoon (Banerjee et al., 2015). This leads to
an increased presence of turbidity and also increased concentration of
different chemical attributes like Nit-N, TDS, Sa;, Phos-P etc. following
increased evaporation of water in the dry seasons and shallow water
depth in these two stations (Hujare, 2008; Medudhula and Samatha,
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ARTICLE INFO ABSTRACT

Keywords: The structure and function of food web of Hooghly-Matla estuarine system (HMES) including Sundarban

Static model mangroves is studied to assess the health of the system. HMES, provides shelter and make a home to many

Ecopath economically important shell and fin fishes. This estuary is exposed to various threats such as increasing salinity,

Mangrove deterioration of soil fertility and productivity, pollution and loss of biodiversity. Ecological network analysis

Ez:fg;veb (ENA) is applied for the HMES to model the trophic flows in 22 ecological compartments using Ecopath (a
software for network analysis), integrating ecological data for the 2013-2015. ENA is performed, including a set
of indices, keystoneness and trophic spectrum analysis to describe the contribution of the 22 groups to the HMES
functioning. Results show that 22 compartments of the HMES including primary producers (trophic level TL 1) to
the top consumers (elasmobranch, TL 3.5), the ecotrophic efficiency ranges from 0.016 to 0.989. Small demersal
fishes, prawns, shrimps and crabs are the most exploited groups of this ecosystem. Herbivory and detritivory
ratio is 1:1 indicating relative absence of top predators and low maturation level. Maturity of the system, or-
ganization, relative order and disorder within the system, diversity of flow of material among compartments and
overhead of the system has been assessed. Biomass over Total system throughput ratio (TB/TST), Total primary
production over total respiration ratio (TPP/TR), Total primary production over biomass (TPP/TB) and system
omnivory index (SOI) indicate the moderate maturity level of the system. The HMES trophic network has a
moderate recycling level (FCI = 12.99%), a high total system throughput (TST = 22976.03 tonnes km ~2yr~1)
and a low ascendency (A = 25799 tonneskm ~2yr™"), but a relatively low connectance (CI = 0.27), high in-
ternal relative ascendency (A = 29.6%) and a high omnivory index (OI = 0.203), indicating that this estuary is
immature but relatively organized and complex, with strong production. HMES has some unique features in
comparison to similar functioning geographically close estuaries or estuaries with similar environmental char-
acteristics. System robustness and exergy are also estimated to assess ecosystem health and compared with other
tropical systems. From a holistic point of view, present study conveys fundamental information and categorizes
the status of the system.

1. Introduction with abundant food supply for organisms of different trophic levels
(Schelske and Odum, 1962; Teal, 1962; Odum, 1968; Nixon, 1980) and

Estuaries along with its vast biodiversity support extensive fisheries refuge from predation for juveniles of several fish and invertebrate
causing disproportionately high economic values (Blaber et al., 2000) species (Robertson and Blaber, 1993; Paterson and Whitfield, 2000).
and most extensively modified and threatened ecosystems on earth Estuaries serve as important sites for fish, both as nursery and re-
(Costanza et al., 1997; Blaber et al., 2000). Estuarine system endows production grounds and also migration routes. Functioning of estuaries
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engrosses complex interactions among the components of the eco-
system. The estimation of material or energy flow through diverse
compartments of the system and efficiency of energy assimilation,
transfer and dissipation provides an essential insight to reveal the
structure and function of the system (Baird and Ulauowicz, 1993).
Application of thermodynamic and network oriented indicators to
coastal systems could have a powerful tool to assess ecosystem health
and maturity (Vassallo et al., 2006). This study attempts to summarize
and integrate existing trophic structure and to depict a larger picture of
interactions among biological components and their functions in the
ecosystem using a mass-balanced model of HMES.

Stability of the estuarine system comes from the availability of re-
sources for its components and trophic interactions among these com-
ponents (Polis and Strong, 1996). Thus, information on material flow
and trophic structure are fundamental for the understanding of the
persistence of these communities through time (Polis, 1994; Polis and
Strong, 1996). A good number of detailed food web studies have been
done for lakes (Chea et al., 2016; Vander Zanden and Vadeboncoeur,
2002), rivers (Jepsen and Winemiller, 2002) and even large open ocean
areas (Davenport and Bax, 2002; Sherwood and Rose, 2005) and also in
estuaries (Lobry et al., 2008; Scharler and Baird, 2005; Baird et al.,
2004a; Wolff et al., 2000). Generally, estuaries are in stressed condition
due to anthropogenic activities (Diaz and Rosenberg, 2008; Blaber
et al., 2000). There is still scope in detailing relationships between
species and among the estuarine community specially, in tropics as a
whole. Inspite of prevalent estuarine systems in tropics, there are only
few of studies food web including network analysis (Patricio et al.,
2004; Scharler and Baird, 2005; Mohamed et al., 2005). Under this
circumstance, we study one important tropical estuarine system em-
phasizing on the system health. Health of an ecosystem is related to its
fundamental attributes, functioning, maturity and stability. These fac-
tors are dependent on the complexity of the system which, in turn,
dependent on the trophic interactions of the food web.

ENA, a cluster of algorithms, with holistic approach towards eco-
system analysis to unravel several system properties is described in
detail by Ulanowicz (1986, 2004), Wulff and Ulanowicz (1989) and Kay
et al. (1989). Several studies have been carried out exploring various
aspects of ecosystem functioning using ENA; such as, trophic models of
the exploited benthic ecosystem (Ortiz and Wolff, 2002), evaluation of
environmental and anthropogenic stress and use of these indices for
ecosystem health management (Tecchio et al., 2015), trophic structure,
function, efficiency and productivity among ecosystem types (Blomberg
and Montagna, 2014), impact of the top predators of the system (Lercari
et al., 2015), species relationships by energy transfers, trophic fluxes,
and assimilation efficiency (de Mutsert et al., 2012), effect of stress on
the structure and functioning of food web (Baeta et al., 2009), general
status and development trends (Duan et al., 2009), assessment of nu-
trient supply and habitat structure (Scharler and Baird, 2005; Baird
et al.,, 2004b) etc. Ecopath model using ENA was first applied by
Christensen and Pauly (1992) to evaluate the maturity among 41
aquatic ecosystems through 31 attribute parameters provided by the
statistics analysis. Ecopath is steady-state trophic model which evokes
transfer of material or energy within the components of ecosystems
(Brey, 2012).

The tidal freshwater areas of estuaries have received little attention
in ecological research although they are often heavily stressed by en-
vironmental impacts. Significant degradation and loss of coastal wet-
lands have been observed due to the establishment of increasing human
populations near lagoons, gulfs and bays (Entsua-Mensah, 2002; Ibe
and Sherman, 2002; Scheren et al., 2002; Wolanski et al., 2004). The
Sundarbans, the lush mangrove vegetation between India and Bangla-
desh, is a unique ecosystem with high biodiversity including the HMES
which is one of the most important estuarine systems in south-east Asia.
HMES has been declared as World Heritage Site by UNESCO in 1985
and in 1989, a Biosphere Reserve in India which carry out a variety of
ecosystem services. Litterfall of mangroves supplies the detritus,
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nutrients and regulates the productivity and is the home for many
economically important shell and fin fishes. Research on HMES have
focused on the biogeochemical cycles (nitrogen and carbon), carbon
flux, phytoplankton assemblage, water quality assessment and man-
grove litterfall dynamics and fish faunal assemblage (Mukherjee et al.,
2013; Roshith et al., 2013; Roy et al., 2012; Hossain et al., 2012; Dutta
et al., 2012; Choudhury and Pal, 2011; Mukhopadhyay et al., 2006; Ray
and Straskraba, 2001). Few works describing partly or whole estuarine
area explaining the present condition of the system have been done
(Ray et al., 2000; Ray, 2008; Ullah et al., 2012). Fishery in this area is at
a stake due to over exploitation, the catch per unit effort (CPUE) and
overall system health is declining as an invariable outcome (Dutta et al.,
2016; Rakshit et al., 2017). Major ecological problems in this area are -
increasing soil and water salinity, subsequent deterioration of soil fer-
tility and productivity, pollution of soil and water ecosystem and loss of
biodiversity. Human society interaction with environment is intense
and natural resource consumption to the extent of overexploitation is
quite common here. Huge discharges of untreated domestic and in-
dustrial effluents, from nearby industries are the major cause of water
pollution at this site. Alterations to and removal of mangrove vegeta-
tion over time has become another threat. This environmentally and
economically important area can step towards an uncertain future if
proper solutions are not taken into consideration. Therefore, the ob-
jective of this study are (1) construct a steady-state trophic model of
HMES to reveal the trophic interactions among the compartments
within this system through ENA, (2) analyze the ecosystem maturity
and trophic functioning using an ecosystem characterization index re-
sulting from network analysis, (3) to assess the health of this ecosystem.

2. Method
2.1. Study site

The HMES, the first deltaic offshoot of the Ganges lies approxi-
mately between 21°31’-23°20’ N and 87°45’-88°45’ E. This tropical
coastal estuary with its lush mangroves is shared between two countries
—India and Bangladesh. The Indian part of HMES is shown in Fig. 1. The
area considered for the study is from Diamond harbour to the coastal
areas of Bay of Bengal along coastline of West Bengal state of India.
Data on fish catch has been collected from fishing stations of Diamond
harbor, Kakdwip, Namkhana, Bokkhali, Frasergunj.

2.2. Overview of ecopath model

A potential key to understand ecological complexity is to apply
ecosystem approach which considers all species in the system, the food
web along with all flows and processes. The static modelling approach
has been considered using Ecopath as a tool to understand the food web
of the system, taking important functional groups from each of the
trophic level. Static modelling approaches employ a series of linear
equations to estimate values of all flows taking place in a system, which
can then be analyzed with ENA indices. Ecopath is modelling software
which captures a static mass balanced snapshot of the whole system
(Christensen and Pauly, 1993; Christensen et al., 2005). The algorithm
of Ecopath is based on parameterization of the two master equations
known as:

(1) Production = catch + predation + net migration + biomass accu-
mulation + other mortality;
(2) Consumption = production + respiration + unassimilated food,

It can be simplified and expressed as follows (Christensen et al.,
2005):
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Table 3
System attributes and important ratios of HMES.

Parameters Value Unit

Sum of all consumption 9468.333 t/km?/yr

Sum of all exports 1346.267 t/km?/yr

Sum of all respiratory flows 6032.349  t/km?/yr

Sum of all flows into detritus 6129.079 t/kmz/yr

Total system throughput 22976.03 t/km?/yr

Sum of all production 10702.32  t/km%/yr

Mean trophic level of the catch 2.347

Calculated total net primary production 9160 t/km?/yr

Total primary production/total respiration 1.51848

Net system production 3127.651 t/km?/yr

Total primary production/total biomass 28.28844

Total biomass/total throughput 0.01409326 /year

Total biomass (excluding detritus) 323.8072 t/km?

Throughput cycled (excluding detritus) 759.41 t/km?/yr

Predatory cycling index 7.09 % of throughput without
detritus

Throughput cycled (including detritus) 2984.02 t/km?/year

Finn's cycling index 12.99 % of total throughput

Finn's mean path length 3.114

Ascendency 25799.0 flowbits

Overhead 61478.3 flowbits

Developmental capacity 87277.2 flowbits

Average mutual information 1.123

Shanon’s diversity index 3.799

pedigree routine for the EWE model. The current model has a pedigree
index of 0.567 with a measure of fit 3.0 which shows that the model is
reliable with a high level of confidence.

3.3. Ecosystem properties and ENA indices

The statistics routine of Ecopath and flow indices list all the eco-
system attributes (Christensen et al., 2005; Lindeman, 1942; Ulanowicz,
1986) for the HMES in Table 3. The total system throughput of the
estuarine ecosystem has reached 22,976.03tkm~2y~!, of which
41.20% derived from consumption, 5.85% from exports and 26.25%
from respiration with 26.67% eventually flowing into detritus. The
values of ascendancy and overhead are 29.6% and 70.4% respectively

for HMES (Table 3).
3.4. Ecosystem health assessment

3.4.1. Robustness

For HMES, the robustness curve demonstrates that the robustness
value for the system is near the apex (“window of vitality”, Ulanowicz
et al., 2009) if we compare that with the hypothetical curve.

3.4.2. Exergy

Table 5 (see appendix) lists the relative § values for different or-
ganisms proposed by Jgrgensen (1997). It is applied to calculate the
exergy of the system. Using the § values listed in Table 5 and the tonnes
km ™2 biomass in Table 2 following exergy of the each compartment of
the system is obtained expressed as g detritus equivalents m™> (Ap-
pendix 1, Table 5). Total exergy of the system is 20192.16315gm
detritus equivalents m 2 and specific exergy is 58.05563783.

4, Discussion
4.1. HMES trophic structure

Salient features of ecosystem such as maturity, organization, fun-
damental processes involved with material and energy transfer can be
determined by static modelling of a system using Ecopath as a tool. In
the current study, data obtained from published literature with models
having similar consumer organisms (Mustafa, 2003; Ullah et al., 2012;
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Vivekanandan et al., 2003; Mohamed and Zacharia, 2009) and also
from direct field observations. Pedigree index and the associated ‘t’
measurement reveals the uncertainty of the data used for the model and
the results are quite acceptable when compared to the pedigree value of
other Ecopath models. Additionally, the model also makes out the im-
portance to bridge in data gaps and highlights the requirement to
progress knowledge about specific parts of the system. For instance, the
microbial and microphytobenthos compartments, which could be im-
perative for the trophic structure and symbolize high biomass (Abarca-
Arenas and Ulanowicz, 2002; Rybarczyk et al., 2003), are not measured
in the model. In spite of the problem of merging bacteria with detritus,
bacteria is allocated to the detritus compartment here, as suggested by
Christensen and Pauly (1992) and practiced by numerous authors.

All the eleven fish groups in HMES having the total biomass
50.94 tonnes km ~ 2y~ ! and shows EE values towards the higher range
(> 0.5). Five fish groups have trophic level higher than 3. High pre-
dation pressure of the top predators poses a high exploitation rate to the
middle trophic layer, such as zooplankton, prawns, benthic herbivore
having EE values 0.951, 0.95, 0.814 respectively. This highly exploited
middle layer gives less grazing pressure to the primary producers level
as evident from low EE values of this level. This exerts top down effect
in the system. The high exploitation of fish groups due to fishing
pressure in this region because of high market value of this resource and
this region serves as one of the most economically important export
stations in south-east Asia. Though mangroves have the largest in-
dividual biomass among all the other components of the estuarine
trophic structure, is not utilized in efficient manner by the consumers as
evident from EE values. It may be due to the difficulty of successful
utilization of live individuals (Christensen et al., 2005). It might also be
an indication of non-availability of their predators in the ecosystem or
in the model. Though crabs feed on the fallen leaves of the mangroves
and the dead and decayoing parts mainly contribute to the detritus pool
of the system (Mukherjee et al., 2013). EE value implies low exploita-
tion of some fish groups (small demersal, medium demersal) which
belong to the higher trophic levels. This may be due to the fact that
export of these groups (via fishing) is not beneficial to the fishermen
and is thus unusual.

High predation pressure of top predators (mostly by many fish
groups) exerts on middle trophic groups. Due to top-down effects the
biomass of these middle groups decrease and in turn the biomass of
primary groups (lower trophic levels) increase. However, external
pressure such as overfishing on top predators balances this condition
and maintains the normal functioning of this system.

In present study, it is specified that both gazing pathway as well as
detrital pathway are almost equally important in this estuary (consider
the similar EE values for primary producers (except mangroves) and the
detritus group). This fact is to some extent contradictory to most
available literature where the detrital pathway is of higher importance
(Fig. 3). But the transfer efficiencies (TE) varied greatly between the
successive trophic levels. The initial values of TEs increase from TL-II to
TL-III, towards the higher trophic levels. The TE between trophic level 1
(TL-I) and trophic level 2 (TL-II) of ecosystems is higher whereas, much
food is available for TL-III. TE from primary producers is 8.8% whereas
from detritus is 8.6%. TE put forward an example of low herbivore
transfer efficiencies, higher efficiencies on trophic level 3 and lower
efficiencies at the higher levels. Most of the production may not be
originated from phytoplankton but also from the mangroves whose
energy is only available to its consumer after decaying into detritus
(Patricio and Marques, 2006). This kind of TE has already been seen in
different systems (Christensen and Pauly, 1992; Baird and Ulanowicz,
1989). The mean transfer efficiency among different trophic levels of
the ecosystem is 8.6% in our study, slightly lower than the 10% pro-
posed by Lindeman (1942), but lying within the acceptable range of EE
values reported in the published literature (Libralato et al., 2008; Pauly
and Christensen, 1995). Among all groups of HMES, the maximum
primary production is required by medium benthopelagic fish, followed
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ABSTRACT

the athlete is becoming to serve the organization.

Sports and Physical activity is linked solely to the sport at schools, colleges, universities and leisure activities, undermining its
contribution to a number of other processes and activities. For example, sport is closely linked to education, tourism, health and
entertainment. Each of the above has made up a major role in the national economy. Entertaining people during their time off
from work as always been a primary role of both participation and spectator sports. Although in the past sport entertainment was
usually casual & relaxed, today's sport is often organized, mechanized, marketed and administered as a business. Commercial
interest influenced virtually every decision in sports. Events are rated by television audience share, tickets sales, website hits,
concession sales, sponsor revenue and media coverage. Wins and losses are important because they influence all of these
standards of measurement. As sport in growing more into business, the corporate model is entering into the organization of every
sport entity and governing body. Athletes are encouraged to provide their services for the good of the larger entity, to contribute
to the bottom line. Coaches are becoming the supervisors of athletes who are sometimes asked to go against their personal
choices for the better good of the team or organization. As the sports industry in growing in economic power, it is also attaching
commercial interests who could benefit from that power by influencing its organization. As the industry is developing, the role of

INTRODUCTION:

Sports economic is a discipline of economics focused on its
relationship to sports. It covers both the ways in which economists
can study the distinctive institution of sports and the ways in which
sports can allow economists to research many topics, including
discrimination and antitrust law. The theoretical foundations of
the discipline are heavily based on micro economics. Sports
economics modules offer a range of transferable and specific skills
that can be applied to a range of role opportunities, particularly in
the ever growing sports and leisure industries, local government &
tourism. Sports economics possesses substantial experience in
economic consulting to the sports industry, with specific
knowledge of the economic impact of facilities, event, and teams
so considering the publicity and scrutiny surrounding such studies,
it is imperative to select a firm that not only has substantial
experience, but also has a reputation for consistently providing an
accurate assessment of economic impact. Economists and
scientists have widely studied the sports role in economic growth
as well as the importance of sport for people's physical activity
promotion. However in the light of the growing role of sport in
economic processes, it is necessary to do an in depth study for
theoretical aspects of sports economics. Many people love sport.
Thus, sports economics provides an opportunity to analyze some
key economic concepts can be used to analyze and understand the
role that economics incentives play in determining the behavior of
controlling bodies, leagues, clubs, players, fans, sponsors, the
media and government.

Instasons
7

HISTORY OF SPORTS ECONOMICS:

Throughout human history, many societies has used sport as form
of public entertainment. However never before has commercial
sports been as pervasive as it is in contemporary industrial society.
Money is the motivator of athletes. Players and owners give their
primary allegiance to money rather than to play. Playing for high
monetary stakes is existing for funs too. Television money dictates
schedules, the timing of time outs, and even controls what sport
casters say. Super athletes can become millionaires.

Modern sport is corporate sport. The original purpose of sport —

pleasure in the activity has been lost in the process. Sports has
become work. Sports has become the product of publicity agents
using super hyper methods. Money has superseded the content as
the ultimate goal.

Eitzen's statement emphasizes the notion that commercialization
has changed sport dramatically. We will focus on four topics.

1) The factors contributing to the emergence and growth of
commercial sport.

2) The effects of commercialization on the form and content of
sport.

3) Thelegalstatus and incomes of athletes.

4) The owners and sponsors of commercial sports we know that
whenever any sport is converted into a form of commercial
entertainment, success depends on its man's appeal.
Although spectators are adverse group with a variety of
motives underlying their attachments to sport, their interest in
any sports event are usually related to a combination of three
factors:

() The uncertainty of the event's outcome,

(i) The risk or the financial rewards associated with the
involvement of the athletes and

(iii) The display of excellence or heroics by the athletes. In other
words, when spectators refer to a 'good game' they are
usually referring to one in which the outcome was in doubt
until the very end of the consist, one in which the stakes were
so high that the athletes were totally committed to end
engrossed in the action, or one in which there were a number
of excellent or heroic performances.

When an event is characterized by all three of these factors it is
likely to be discussed and remembered for a long time. It
spectators are attracted by uncertainly, high stakes, and
noteworthy performances, the commercialization of sport is
bound to create certain changes.

This fact has led to the question of whether commercialization
corrupts sport or whether it simply changes sport in ways that
make it available to a greater number of players and spectators.

IMPORTANCE OF ECONOMICS IN SPORTS
Now-a-days sports are evaluated in terms of gate receipts and
revenues from the sale of concessions, licensing fees,
merchandise, and media rights. Games and events are evaluated in
terms of market share, ratings points, and advertising potential.
Athletes are evaluated in terms of endorsement potential and on-
camera image, their very popularity may depend on their ties to
|
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corporate names and logos. Stadiums, teams and athletic events
now are named are larger corporations rather than historical
figures and places with local meaning. Corporate interests
influence everything from the choice of team colours to the times
events are scheduled and the ways they will be covered by the
media. In fact, media companies own a growing number of sport
teams and sponsor more and more events. Sports are now
corporate enterprises, integrally tied to marketing concerns and
processes of global capitalist expansion. The names of
transnational corporations have become synonymous with the
athletes, events, and sports that provide pleasure in peoples live.

To0n ooy o

Seven Sectors of the Sports Economy

National income accounting provides the framework for the
suggested analysis, consistent with the National Accounts. It
allows for a division of the sports economy into these seven
sectors.

Consumers — including the personal or household sector. This
shows mainly sports related expenditure, like spending on sports
clothing and footwear.

Commercial sport sector — including sports good manufacturers
and retailers. We classify companies such as Nike and professional
football clubs in this sector.

Commercial non-sport sector — including suppliers for the
production of sport-related goods and services. This sector
includes companies that don't provide a sport product, but assist
through the supply of inputs or revenue for production.

Voluntary sector - including non-profit making sport
organizations such as amateur clubs run by their participants.
Identifying the income and expenditure flows towards voluntary
clubsis animportant elementin the economic assessment.

Local Government - including income from local government
sport facilities, sports-related grants from central government and
rates from the commercial and voluntary sector. It expenses wages
forlabour and grants to the voluntary sector.

Central Government - including taxes grants and wages on
sport related activities.

SPORTS

INDUSTRY

Sport
Retailing

Twelve ways of sports —make a positive impact.
Economic impact

Jobs

National Unity

City Pride

Role Models

Helping Kids Get Active

Employment Outlook

Community Relations

Make a Wish

—sTaemoanow

j. Honoring Heroes
k. Team & Player Foundations
|. Emotion

Effects of Sports on Indian Economy over the past two decades
there has been increased competition among cities, regions and
countries to host mega sporting events. Therefore Government
and other proponent's of major sporting events usually seek to
back up their claims of the event providing an economic boost by
commissioning an economic impact statement.

Hosting a sport event has revealed a number of benefit in our
communities and of those benefits, some reasons like increasing
community visibility, positive psychic income, and enhancing
community image are all common and acceptable postulations.
Economic impact in sporting events can be defined as the net
change in an economy resulting from a sport event and the change
is caused by activity involving the acquisition, operation,
development and use of sport facilities and services which in turn
generate visitor's spending, public spending, employment,
opportunities and tax revenue. In study of economic impact
expenditure can be categorized as direct, indirect and induced
effects.

Economic Benefits of Promoting Sports

Sports is divided into play, game physical activity, medical
treatment, rehabilitation & competition targets everyone &
everybody, regardless of gender, age, religion, race, social status
teaches ethics, discipline fair play, pride, dignity & honor. It is a
source of fun, enjoyment, recreation & relaxation. It is a tool for
democracy, freedom & equality encompasses the entire
population of a nation. It is like religion, the opium of the people
induces a sense of patriotism & unity. It is a prime factor in
decreasing chances of heart disease, Alzheimer & Parkinson's,
Reduces mental instability. As sport as a concept is quite vast, it is
not very easy to define it, yet an academic definition on which all
would agree, is that sport is a form of involvement, it is a
recreational activity, a social institution and a cultural product. In
short, sport is a social phenomenon that brings together peoples
and nations under unity, patriotism and moral values.

CONCLUSIONS:

In current scenario economic impact studies have become
standard operating procedure for supporters of public funding for
sports events. It has led to acceptance of their findings by the
government and public due to their prevalence with no critical
evolution. Entertaining people during their time off from work has
always been a primary role of both participation and spectator
sport. Although in the past sport entertainment was usually casual
and relaxed, today's sport is often organized, mechanized,
marketed, and administered as a business commercial interests
influence virtually every decision in sports. Events are rated by
television audience share, tickets sales, concession sales, sponsor
revenue and media coverage. Wins and losses are important
because they influence all of these standards of measurement. As
sport is growing more into a business, the corporate model is
entering into the organization of every sports entity and governing
body. Athletes are encouraged to provide their services for the
good of the larger entity, to contribute to the bottom line; coaches
are becoming the supervisors of athletes, who are sometimes
asked to go against their personal choices for the better good of
the team or organization.
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ABSTRACT

Socialization is a process of learning the ways of one's society and becoming a functioning member of it along with
exhibiting standards of behaviour in accordance with its rules, laws and customs, which have been formed due to our
interaction in the community. Sports socialization occurs through contact with socializing agents. Man is a social animal
and is distinctive from other animals due to his ability to learn. For a primitive man, food, shelter and clothing were his
basic needs.Education, health, recreation etc.came to be added to his growing list of secondary needs.These needs can
be classified as biological, sociological and psychological aspects of life. Through socialization people develop ideas
about themselves and about those with whom they interact. Inevitably, socialization is a two-way process that affects
everyone to a greater or lesser degree. It takes place throughout one's life, but it is during the early years that the most
crucial phases occur.In these phases a person's sense of self, social identity and relationships with others are shaped.

INTRODUCTION:

Sports is a factor or a media, or an agent, or a force which
humanizes and socializes the individuals. Sports and
socialization will go hand in hand. They are inseparable and
indispensable for developing personality has to be ensured
through participation of physical activity programmes. The
physical education, and sport scientist believed that physical
education is a social experience. Sports is helping the
individual to make personal adjustment as worthy member of
the society. Physical activity programmes inculcate social
needs of the individuals as self respect, love; recognition,
belongingness acceptance etc. are a few of them. Physical
education and sports develop social qualities such as co-
operation, friendship, sympathy, honesty, fair play,
sportsmanship, respect for authority and so on are the
important aspects of culture as well as socialization. Thus
sports and physical education totally transform the human
animal into human being, of converting the biological being
into a social being.

Sports Converts Biological-being into Social-being

Man is so born social. He becomes social by virtue of the
programmes of physical education. It is a made it very clear
that only through constant practice and training the new born
child becomes socialin nature.

Community Sports and Socialization

Community sports is full of recreative activities. Recreation is
a basic need for living in a democratic society. There are a
number of coordinating organizations that function in the
community. In the community, there are a number of social
agencies such as private and public working together for
understanding, co-ordination of services, consultations on
policy and programme, joint planning and study and trying to
meet total community needs through various programmes.

Recreation Develops Socialization

The parents' role is very important to develop the
socialization. Parents education, personality characteristics
their emotional and social behavior, then mutual, affection,
love and quarrel, their interest and attitude and general
characters etc. are important components of socialization. No
one is born with the spirit of cooperation, coordination,
sportsmanship, honesty, courtesy etc. but all such qualities
are developed through sports and games.

Contributes to the Development of Personality

The aim of physical education and sports is not to achieve
anything in the society but to achieve the wholesome
development of the personality of the individuals. Physical
education and sports must strive to make every child
physically, mentally, morally, socially and emotionally fit. It
also develops in him such personal and social qualities as will

l

keep him to live happily with others and with himself and
build him up as a good citizen of tomorrow.

Produces aWorthy Citizen

Socializing process in physical education is aimed to develop
individuals who must become worthy citizens of tomorrow.
They should be able to take up civic responsibility in their
family or in the groups. Physical education and sports
develop humanitarian attitude and tolerance for all races and
religions, who conform to rules and regulations as the players
do during sports competitions. Physical education and sports
make the individual share responsibility leading to
democratic life. Sports in variable develops these qualities
among the participants. An educated person needs such
qualities.

Eliminates Social Distance

Sports is a factor or an agent which is held responsible for
eliminating social distance among the children. Sports is a
socializing agent which is providing equal opportunities to all
the children irrespective of their abilities. One of the causes of
faculty socialization is “social distance”. Through sports
different types of antisocial behavior has been eliminated
and washed away during the time of play. It gives changes for
interacting and interdependent on each others. Here, no rich
and poor, high caste and low caste, inferior and superior
treatments. But it gives opportunities to think “a feeling of
oneness” and “afeeling of equals”.

Helps to Create a Bright Future

Sports and socialization are complementary to each others.
The product of sport is socialization. Socialization and sports
are the powerful instruments of changing the destiny of
mankind. It is through sports, the individual can establish a
new life. Sports thoroughly change the behaviour of the
individuals. By giving appropriate training to the new born
children the coming generation can be altered significantly.

Develops Social Integration

Without social integration, sports cannot flourish. Both will go
together culture, in its developments has revealed a tendency
to be consistent. At the same time different parts of culture are
interconnected. Social quality has been developed through
sports. The cultural quality has been acquired only through
playing the games and sports. Man is not only a social animal
but also a cultural being. Man's social life has been made
possible because of culture. That way, the cultural aspect of
integration and sports are thickly related to each others.

Develops International Understanding

Sports is not only producing a worthy citizen, and developing
social integration but also it develops international
understanding between the countries and continents. Today,
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as everybody knows, sports is being played between the
countries in terms of world cups in football, hockey, volleyball
and handball, invitation tournaments in various games and
sports, test matches in cricket, Wimbledon and Davis Cup
tournaments in tennis etc. Directly or indirectly sports plays a
predominant pole to develop the spirit of assimilation,
interaction,accommodation and cooperation of the social and
democratic virtues among the citizens. Strictly speaking,
sports itself is a transmitter of socialization to the worthy
members of the society. Wherever understanding exists,
there the concept of socialization develops, because
understanding is one of the most important aspects of
socialization.

Social Moral & Cognitive Development

To understand the characteristics of learners in childhood,
adolescence, adulthood, and old age, educational
psychology develops and applies theories of human
development. Often represented as stages through which
people pass as they mature, developmental theories describe
changes in mental abilities (cognition), social roles, moral
reasoning, and beliefs about the nature of knowledge.

Sports Programme and Sports Policy

The implementation of this sports policy needs substantial
additional financial outlays by the central and State
Government. Investment in the promotion of sports and
physical education, being investment in health, fitness,
productivity and social well-being of the people, which is
really for upgradation of our human resources for
development. Such investment in sports and physical
education should, therefore, be adequately increased. The
Government of India should review alongwith the State
Government, every five years, the progress made in the
implementation of this national policy and suggest further
course of action as may be necessary as a result of such
review. The programmes implemented by the Govt. of India
are as follows:

(I) Grants formation of sports infrastructure.

(ii) Purchase of sports.

In these cases the most important factors are equipment and
development of playground synthetic playing surfaces,
promotion of sports in Universities and Colleges, assistance
of national sports federation, sports capacity search
scholarship scheme etc. Through these factors we get a
wonderful sports infrastructure.

CONCLUSION:

Socialization is the process of social interaction through which
people acquire personality and learn the way of life of their
society. Socialization is the essential link between the
individual & society a link so vital that neither individual nor
society could survive without it. Socialization enables the
individuals to learn the norms values, language, skills, beliefs
and other patterns of thought and action that are essential for
social living. An socialization enables the society to
reproduce itself socially as well as biologically thus ensuring
its continuity from generation to general socialization is a
lifelong process, for we continually encounter new or
changing conditions and mustlearn how to adjust to them.The
most important socialization, however, occurs in the early
years of infancy and childhood when the basic foundation of
later behavior and personality are laid.
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Proof: Let (x(l),xg, . ,xg) € Sx be a left-symmetric point such that xJQ = 0 for some 1 <

j < n. Since (x(l),xg, e ,xg) € Sx, at least one of the coordinates must be non-zero. Let
us assume without loss of generality that x% # 0. We may further assume without loss of
generality that x? > 0foralli#j. If (x(l), e ,xj(-)_l,O, xJ(.)_I_l, e ,x(r),) Lp (x1,%2,...,%,), we
must have

0N P K0\ P71
1 j—1
(X15%25 o5 Xp) = | X155 xn—1, —x1 | — — =X | =
%0 0
n n
0 \p-1 0 p—1
xj+1 xn—l
—Xj+1 | — o~ — = Xp—1 0 ,
xn xn
that is,
PO x]Q 1 e
0 0 0 0 1 -
(x)> .. .,x]-_l,O,xjH,. cX,) LB | X X0—1, — X1 "l — =X |
xﬂ xn
0 p—1 0 p—1
xf+1 xn—l
—Xj+1 | — = Xp—1 0 ,
x}’l n
forall x; € R, 1 <i < n— 1.In particular, choosing x; = 0, we have
40 p—1
0 0 0 0 1
(xl,-..:xj_lao,xj+l,--.,xn) J_B x1,...,xj_1,0,xj+1,.,,,xn_l, — X1 (F) —_— e
n
0 \p-1 0 \p-1 0 p—1
X1 Xit1 Xn—1
—Xji-1\ ~ o —X+1 | o T Xp—1 0 )
x}’l x}’l xl’l
forallx; e R, 1 <i <mn—1, i#j. This implies that
0 p—1
0 0 0 0 1
(X)) j_l,xjH,...,xn) L X1 s Xj— 1, Xt 1 - - o5 Xn—1, — X1 (x_0> —
n
0 \p-1 0 \p-1 p—1
Xi1 Xit1 Xy
|5 )] Tl o] T T : 2)
x?’l x?’l n
. 0 0 0
Using left-symmetry of (x7,. . X1 O,xj+1, . ,xg), we get
XO p-1 xO Pl
1 j—1
Xl,...,Xj_l,O,XJ+1,...,xn_1, — X1 0 —---—xj_l 0
xl’l xn
0 \p-1 0 p—1
X; X
41 n—1 0 0 0 0
—Xj+1 x_o — = X5 0 1lg (xl,...xj_l,O,xjH,...,xn),
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ABSTRACT: We have systematically carried out a density functional theory-based investigation to
understand the structural and electronic properties of various fused metalloporphyrin nanotubes (MPNT;
M = Sc and Ti) by varying their diameters ranging from 7.91 A to 18.70 A for ScPNT and 7.90 A to
18.59 A for TiPNT. Binding energies and curvature energies are calculated to access the binding strength
and stability of the nanotubes (NTs). From band structure and density of states, it is observed that the
ScPNTs are metallic in nature and TiPNTs are semiconductors with small band gaps. The energy gap
increases with increasing tube diameter. Our study also indicates that the transition metal atoms play an
important role in determining the electrical nature (metallic or semiconducting) of the NTs. Furthermore,
work functions for the fused NTs are found to decrease with increasing tube diameter. These results may
have direct relevance to the technological applications in terms of band gap engineering or controlled

thermionic emission.

KEYWORDS: fused porphyrin nanotube, density functional theory, band structure, work function.

INTRODUCTION

Properties of nanostructured materials have made
technological advances possible and hence the scientific
research in the field of nanoscience has grown exponen-
tially in last few decades. For instance, carbon-based
nanosheets, nanotubes, nanoribbons and nanowires have
been synthesized for their potential applications in devel-
oping technological devices. Among the nanostructured
materials, one-dimensional nanomaterials such as nano-
wires and nanotubes have drawn tremendous interest
among researchers due to their unique electronic, optical
and mechanical properties. In 1991, Iijima first synthe-
sized carbon nanotubes (CNT) successfully [1]. After the
exposure of the unique properties and potential applica-
tions of CNT, the scientific community investigated the
properties of functionalized carbon nanostructures. These
investigations further motivated researchers to examine the
possibility of formation of nanotubes of other materials. As

*Correspondence to: Bikash C. Gupta, email: bikashc.gupta@
visva-bharati.ac.in.
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a result, experimental efforts have been given for the syn-
thesis of nanotubes of non-carbon materials such as WS,,
MoS,, BN, AIN, GaN, ZnO, ZnS, CdS, CdTe, H,Ti;0;,
NiCl, TiO, and Si. Attractive results of these materials
further encouraged exploration of the possibility of forma-
tion of tubular structures constituted by organic molecules.
Porphyrins are organic compounds and with extremely
symmetrical, planar structures and they have been found
to be stable. Four heterocyclic pyrrole rings connected by
methine units constitute the backbone of the molecules.
The four nitrogen (N) atoms from the four pyrrole rings
strongly bind to the central metal atom to decorate in a
tetra-coordinated fashion. The structure itself imparts
mainly three types of possible modifications — at the
pyrrolic B-sites, at the central metal atom and to the
meso position at the methine bridges. Porphyrin plays a
ubiquitous role in some natural biological processes, viz.
photosynthesis, respiration, electron transport, efc. [2-3].
Due to the structural uniqueness, porphyrin shows some
potential for applications such as dye sensitized solar
cells (DSSC) [4-7], non-linear optics [8], gas sensing [9],
catalysis [10-11] and chemical sensors [12—13].
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Fig. 5. Graphical representation of the variation in binding
energy per atom with diameter for the SCPNTs and TiPNTs.

Table 1. Diameter (D) and binding energy (BE) of the
ScPNTs and TiPNTs.

System  Tube name Diameter (D) (A)  BE (eV)

ScPNT 3ScPNT 7.91 7.256
4ScPNT 10.68 7.314
5ScPNT 13.31 7.315
6ScPNT 16.00 7.328
7ScPNT 18.70 7.330

TiPNT 3TiPNT 7.94 7.260
4TiPNT 10.84 7.324
STiPNT 13.27 7.328
6TiPNT 15.89 7.331
TTiPNT 18.59 7.338

Table 2. Diameter (D) and curvature energy (E,) of the
ScPNTs and TiPNTs.

System  Tube name Diameter (D) (A)  E, (eV)

ScPNT 3ScPNT 7.91 0.228
4ScPNT 10.68 0.176
5ScPNT 13.31 0.133
6ScPNT 16.00 0.089
7ScPNT 18.70 0.054

TiPNT 3TiPNT 7.94 0.193
4TiPNT 10.84 0.146
S5TiPNT 13.27 0.103
6TiPNT 15.89 0.065
TTiPNT 18.59 0.035

the diameter range 7.91 to 18.70 A and for TiPNTs, it

varies from 7.2603 eV to 7.3389 ¢V in the diameter range

7.94 to 18.59 A (Table 1). Our calculations reveal that

Copyright © World Scientific Publishing Company

the TiPNTs are energetically more favorable compared
to ScPNTs. Therefore, it appears that the transition metal
atoms play a crucial role in determining the binding
strength of the fused porphyrin nanotubes. In SCPNT and
TiPNT, both Sc and Ti are in tetracoordinated “+2” state,
i.e. Sc** and Ti*%. The Sc*? and Ti** have one and two
electron(s) in their 3d orbitals, respectively. This excess
electron density of Ti*? compared to Sc** most prob-
ably provides higher binding ability to TiPNT than that
in ScPNT. It is further observed that the BE of ScPNT
and TiPNT increases with increasing diameter (i.e. from
3MPNT to 7MPNT). Any tubular-shaped nanostructures
are generally designed from 2D nanosheets by folding in
a particular direction. Thus, the nanotube can be consid-
ered structurally as the folded state of a nanosheet. In the
case of MPNS, it is a highly symmetric, planar and aro-
matic 2D sheet. By the transmutation of the MPNS into
nanotube (MPNT), the planarity as well as aromaticity is
lost and as a result the strain is developed into the tubu-
lar structure. As a tube with smaller diameter has larger
curvature, its strain becomes larger, and on the other hand
a tube with larger diameter corresponds to smaller curva-
ture and leads to develop a lesser strain.

In order to access the strain associated in the MPNTSs,
it is important to calculate the curvature energies (strain
energies) of the nanotubes. Curvature energy is defined
as the energy required for bending a 2D sheet into a nano-
tube. The curvature energy (E,) is defined as the differ-
ence of binding energies between a 2D nanosheet and the
corresponding nanotube (Equation 2):

E, = Ey(MPNS) — E,(MPNT) )

where E;,(MPNS) is the binding energy of a 2D planar
porphyrin nanosheet and Ez(MPNT) is the binding
energy of the porphyrin nanotube constructed from the
2D nanosheet. The curvature energies thus calculated for
both ScPNT and TiPNT are presented in Table 2. In fact,
curvature energy carries the signature of the mechanical
tension of a nanotube. According to the classical elasticity

Table 3. 1/D? and curvature energy (E,) of the SCPNTs
and TiPNTs.

System  Tube name 1/D? (A) E. (eV)

ScPNT 3ScPNT 0.01597 0.228
4ScPNT 8.766 x 1073 0.176
5ScPNT 5.642 x 107 0.133
6ScPNT 3.905 x 10° 0.089
7ScPNT 2.857 x 107 0.054

TiPNT 3TiPNT 0.01584 0.193
4TiPNT 8.505 x 1073 0.146
S5TiPNT 5.674 x 107 0.103
6TiPNT 3.958 x 107 0.065
TTiPNT 2.892 x 10°? 0.035
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the diameter increases from 7.94 A to 18.59 A. For both
the cases, the work function increases with the increas-
ing diameter. Furthermore, both kinds of tubes are found
to obey classical elasticity behavior. Therefore, we con-
clude that the nanotubes consisting of metal-induced
organic molecules may be used as band gap material for
practical technological applications.
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ABSTRACT:

The introduction of English education to India by colonial legislation resulted in the emergence
of Indian English literature. Numerous Indian English writers have made significant
contributions to modern English literature. Fiction is becoming the most influential form of
literary expression in English-language Indian literature. The novel is usually regarded as the
most appropriate literary vehicle for exploring contemporary experiences and conceptions, and
Indian English literature occupies its legitimate place in the literary landscape. Chetan Bhagat, a

novelist, is profiled in this paper in a variety of ways.

Keywords:Chetan Bhagat, Literature, Novelist, Legislation, Indian.

INTRODUCTION:

Chetan Bhagat's phenomenal success as a novelist is a marvel of an amazing technology. His
management skills, the emergence of thousands of modern private engineering colleges requiring
his mastery of simple past tense, his justification of depraved instinctive human actions in the
guise of new age realism, and, above all, one word from the great Hindu philosophy known as
Prarabdh-Throw a lucky man into the sea, and he will come up with a fish in his mouth Since the
beginning of time, the best-selling English language author has been Chetan Bhagat. As the
master of young generation feelings, a name and place, both in the hearts of their darling hearts
and in society, the legend demands some serious examination and judgement. Five Point Person,
The Three Mistakes of My Life, One Night @ The Call Center, Two States of My Marriage Life,

and Revolution 2020 are among his five novels, which include adventure, romance, background
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music, and expert commentary on financial, political, and educational frameworks [1]. This
writing style is widely recognised as one of the main developments happening in the field of
novel writing. Since publishing his first novel Five Point Someone in the year 2004, Chetan

Bhagat has described the literary taste of maturing book lovers [2].
CHETANBHAGAT IN MODERN ENGLISH LITERATURE:

With the relentless emphasis on the sheer Indians, these writers have effectively smashed the
Western tradition of seeing the East as the other, or sub-standard as set out by Edward Said in
his Orientalism published in the year 78. The Call Center introduces itself as a trend setter in
such a sense of Realism on the basis of urban setting and sophisticated bent by Chetan Bhagat
One Night @. Published in 2005, this novel is more or less totally different from those written
by Mulk Raj Anand, Raja Rao and the three great authors [3].

R.K. Narayan and other authors in a similar vein. Because of their focus on the crisis of self-
problems, these writers attempted to develop a national Indian identity in their fiction. Following
in the footsteps of Salman Rushdie, Arundhati Roy, Upamanyu Chatterjee, and Amitav Ghosh,
Chetan Bhagat discovers a ready market for English writing in India. Chetan Bhagat is far more
daring than the first-year masters, which is to be expected. This audacity is apparent in his
portrayal in particular. It's worth noting that the vast majority of the characters portrayed by
great Indian writers are, at their core, Indians. In Raja Rao's Kanthapura, for example, Moorthy
is an idealist and a supporter of Gandhiyan Ahimsa and Satyagraha who wishes to overcome the

traditional caste barriers—as is characteristic of a post-Independence educated Indian [4].

In R.K. Narayan’s Guide, the character of Raju is a total conversion of his role as a tour guide to
that of various Ashrams from Bramhcharya to Sanyas that is in keeping with the traditional
Indian idea of purity. The porter boy Munno, in Mulk Raj Anand’s Coolie points out the reality
of the important Indian social system. Thus, it is very much clear that the —trio had their
primary task cut out for them-building a national Indian individuality. Contrary to all of this, the
characters of Bhagat have basically Indian nonentity about them [5]. The key characters, the six
executives of the Call Center — Esha, Radhika, Priyanka, Varun, Military Uncle and Shyam —
may in reality belong to any other nationality. In their denial of the typical Indian value system,

the surfacing of a new India can be located on India which is worlds apart from the Indian reality

Volume IX, Issue III, March/2020 Page No: 12685
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with the exception of the length, which is a score or so more dense pages than the other three

novels.

The tale depicts the ideal Indian mentality of rejecting intercaste marriages and the tradition of
adhering to an age-old conservative and unworkable attitude. According to the novels, India is a
deeply religious country, with older people holding strong religious beliefs and young people
finding it difficult to respond. According to Bhagat, India urgently needs to solve the
generational divide. The elder generation grew up in a time of scarcity and valued a suffocating
social order in which everyone had their own but equal life. With a radical attitude that runs
opposite to Indian caste and religion norms, the young are practically a race apart. The novelist
expresses his optimism for inter-state marriage as a means of national integration that will
significantly increase greater understanding between cultures, resulting in much-needed final
unity, the absence of which has been explained by the novelist in My Life's Three Errors as the
cause of the chaos in a country known for its tolerance around the world. Revolution 2020 calls
for action on India's compromised education system, in which political elites utilize all of their
power to line their own pockets rather than rule wisely and serve society. Chetan Bhagat
encapsulates the thoughts of a new generation. His characters are not old folks, but rather young
people. In his Five Points, the author discusses three IIT convicts. In his novel The Three
Mistakes of My Life, the main character is someone, who is accompanied by three pals, whereas
in One Night @the Call Centre, the main protagonists are a group of Call Center executives. He
is well aware that India has the world's greatest youth population, and he is clever enough to

target these inexperienced individuals.
CHETAN BHAGAT: THE ADVOCATE OF IMMORALITY

Chetan Bhagat, despite being widely read, does not convey any message to the nation's youth.
None of his characters are heroic, and none of them have attractive human characteristics. The
novelist is known for his greatest sellers, not for the creation of any intelligent characters; rather,
most of the characters in his works are led by impulse, such as sleep, food, fear, sex, and self,
and above all, unusual foolishness, which the money-minded author overvalues everywhere.

Wilde, in the critic as Artist has made a witty statement:

The distinction between literature and journalism is that journalism is unreadable; so, there is no

Volume IX, Issue III, March/2020 Page No: 12691
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Editor speaks.............

Literature is always believed to be
reflecting the society in different ages and genres.
The pangs and panics, the trials and tribulations,
the challenges and opportunities of life have been
the co-travellers in the course of human
progression. Celebration of successful episodes
and expression of grief and frustration at the loss
of targeted goals have remained the synonym of
life. In the present day, the Corona pandemic
panic has become a nightmare of human
civilization. Literature is replete with the themes
dwelling on epidemics and pandemics. And the
renditions of heart rending episodes of the people
have left indelible impression in the pages of
history. Human civilization cannot forget the
heart throbbing incidents that occurred during
partition of India resulting in migration of people
from one part of the country to the other for the
safety and wellbeing of their families. The
Pulitzer Prize winning picture of ‘Starving Child
and Vulture’ (1993) of Kevin Carter reflecting
the deplorable life during the famine in Sudan
had once moved the whole world. The present
pandemic has resulted in innumerable incidents
that seem simply stories on the pages of books
or sketches on canvas — millions of workers
turning jobless, hoards of workers on foot
covering hundreds of kilometers, wife losing
husband, toddler playing hide and seek with the
dead mother’s sari, mother pulling the sleeping
son atop a trolley bag, minor carrying the parents
on a rickshaw, husband dragging the pregnant
spouse on a self prepared toy trolley, father
substituting the bullock in pulling the cart
carrying his family, train running over the
sleeping pedestrians on track, patients in
developed countries sleeping beside numerous
corpses, hoards of corpses getting cremated
together and above all the whole world being
locked down. The practice of social distancing,
isolation and quarantine are given priority to
check Covid-19 from spreading in an age when
the world is a global village. The virus has taught
the world to be united in waging a war against it
with the motto “Vasudheiva Kutumvakam”. In a
state of the world coming back to the track, The
Rock Pebbles family wishes its contributors,
readers and well-wishers a healthy, safe and
creative life.

-Editor
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Portrayal of Women in Literature in English
and Bengali films: A Quest for Converging
and Diverging Ideologies

Tamali Neogi

Through a detail thematic analysis of three texts and three Bengali films (not
adaptions) which from the aspect of time are linked to three waves of feminism, the author
tries to find the paths of convergence and divergence between the ideologies developed in
literature and their plausible reflection in Bengali films in relation to the portrayal of women.
Interesting is the finding to see that women in Bengali films are portrayed in a more positive
mode than in literature in English, which further is supposed to create a ‘correct’ impression
about women, mostly in Bengali society and hopefully nationwide because of its greater
reach as a medium.

Key words : literature, film, women, ideologies-converging, diverging
“In general, divergence of readings is more interesting than convergence....”
Jonathan Culler, The Pursuit of Signs, 51.

Literature and film do essentially share certain common aspects as both of them
are super structures reflecting reality. Not surprisingly, both, the author and the director, at
a specific historical period, may share the same goals and ideologies. “Cinema and literature
constantly tend both to converge and to diverge, and not only in the case of film adaption”
(Ed. Casetti 1999). However, the portrayal of women in cinema and literature is the biggest
cliché to be addressed by the feminist literary criticism. Eventually in Indian context (Indian
history of feminism traditionally indicates a division into three phases _first phase ranging
from 1850s to 1915, the second from 1915 to 1947 and the third one from 1947 onwards),
because of variations at the degree of growth, the history of feminism does not always
reflect the same parameters of development as maintained in the westernized history of
feminism, categorized into first(19th and early 20th century), second( up to 1970s) and
third(1980s to 2012)waves. Viewing the portrayal of women in Bengali films and literature
in English, the author of the present paper wishes to examine two specific aspects as follow:
How do post-independent Bengali films(Bengali talkies got started in 1931 and in different
opinion 1934) reflect the attitude of women towards acquiring their rights and moreover
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Draupadi) is tortured and raped throughout that night. After the brutalities, Dopdi doesn’t
complain or wail or behave like a helpless victim. In the morning she simply refuses to put
on clothes. She walks naked towards Senanayak, the army chief, in the open daylight, very
uplifted and straight. 3-The message of the short story to the author is, women should not
view their body as point of weakness but that one of strength as that of Kali. Dopdi uses her
“muscularity” by using her ‘toned’ body as a weapon against the army. Army men rape
Dopdi incessantly throughout the night. In the next morning Dopdi converts her body into
arevenge body and she successfully uses it as a weapon against the army chief, the agent of
torture.

“Parama”(1984), which is said to be the most feministic film of the director, is
made to celebrate womanhood and the concept of new, free woman. The story, the script,
the symbolic pattern lead the author to the following conclusions:1-Parama is subjected to
gender oppression in the familial context; her capabilities in music and her sexual desires
are strongly suppressed by her family. 2-In main stream society, in an affluent middleclass
family, a woman is respected as goddess till she submits to all its rules and performs all of
her roles _in the context of the film, a daughter-in -law, a wife and a mother _in an
uncomplaining manner(symbolically presented by the Durga Puja celebration). 3- The film
raises the question “are these contexts are enough to define her entire existence to the
exclusion of her independent identity? “(Ed. Ghosh and Bose 1996). The film raises another
question whether a woman who has so far performed all the roles successfully, has any
right to be happy in her own way or not? And most importantly the other question is asked
too that is, can a woman at all depend on a man to fulfill herself? The probable answer is
‘no’ as at the end it no longer matters to Parama whether Rahul who vanishes all of a
sudden can be traced or not. The newspaper cutting, containing a report on Rahul’s activity
is symbolically just blown away in the air and Parama does not try a bit to have a hold on
that. 4- The double-standardness of society on gender issue inside home, has been the most
significant agenda of second wave feminists worldwide. Whatsoever, the film raises this
question as to how a man who continuously mix business with sexual pleasure( be it wife
or secretary) and himself occasionally tries to seduce girls (during business trips), can pose
such as having high moral standards? Parama significantly confronts her husband with this
question: “Didn’t you ever commit a mistake?”” 5- The condescending attitude of Subhash
Chowdhury towards Parama( for instance while he talks with her over telephone, being at
the business trip) reminds the author of Trovald Helmer’s attitude towards Nora. Isn’t it
high time that a grown up woman should be taken by her male counterpart not as child-wife
but a degree more seriously? 6- The next question that is asked is, whether a woman is only
entitled to enjoy as much independence as is permitted by her family members or not? And
furthermore, what is independence without economic independence? Parama comes to accept
the job of a saleswoman finally, offered to her by her friend Sheela. 7- The film gives a
caution that while seeking fulfillment at the outside world, a woman is to remember that it
is full of the possibilities of betrayals, “sexual exploitation in the name of liberation”( Ed.
Ghosh and Bose 1996 ). 8- The film even gives a lesson to the patriarchal society that on
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Strangers ‘‘here and everywhere’’: the Social Discourse in the Literature
of Partition

Tamali Neogi

“Many besides Angel have learnt that the magnitude of lives is not as to
their external displacements but as to their subjective experiences."

Thomas Hardy, Tess of the D Urbervilles

Abstract

The paper aims to focus how in a literary text, (here Sunil Ganguli’s East West) in contrast
to any historical record, that is perceived to be distorted at times, through the subjective
experiences of East Bengali refugees in West Bengal, a truthful account of dislocation and
the consequent human tragedy caused by partition is created. How on part of the refugees,
nostalgia for lost homeland causes inhibitions in developing the sense of belongingness to
the new land is examined here in detail. To what extent the resettlement becomes a terribly
problematic issue because of some crucial socio-political causes like Central
Government’s discrimination against them, the hostile and unwelcoming attitude of the
locals towards them, is relevantly discussed here. Furthermore, the refugees’ changing
attitudes to their lost homeland and the place of migration over generations are captured
here alongside their struggles to establish new identities at the foreign soil. More
importantly, the author has tried to find out whether the displacement creates more
challenges for the refugees in attaining new cultural identities in a new land or not, that is
in other words, whether the displaced East Bengali community has to undergo the journey
through the ‘in-between space’ of cultural hybridity or not (it happens to be a related crisis
of dislocation), is the other major concern of the present paper.

Keywords: displacement, nostalgia, relocation, cultural identity

In August 1947, the subcontinent was partitioned into two independent nation states which
immediately caused one of the greatest migrations in human history. The rearrangement of
the map unleashed a torrent of bloodshed and violence scarcely seen before or since. An
estimated fifteen million people were displaced with close to two million killed. Thus
Partition forces millions of people to choose the life of exile. It is rightly said that
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“Partition is central to modern identity in the Indian subcontinent’ (Dalrymple 2015).
"Partition literature" embodies the pathos of dislocation, the insight of hardships that the
common innocent people faced and endured. In his editorial in 7The Pakistan Times, 1947,
Faiz Ahmad Faiz observes: “The Muslims have got their Pakistan, the Hindus and Sikhs
their divided Punjab and Bengal, but [ have yet to meet a person, Muslim, Hindu or Sikh
who feels enthusiastic about the future. I can’t think of any country whose people felt so
miserable on the eve of freedom and liberation.” Partition writers have tried to record the
loss of home and identity, trauma and violence that people undergo during and after
partition. There have been significant engagements with it in Bengali novels that throw
light on the efforts of the East Bengali refugees to rehabilitate themselves in West Bengal.
The author here has tried to understand the real nature of the crises of these displaced
people.

To know the essential features of the existence of the marginal people the author’s
proposition is to explore the experience of the East-Bengali refugees through a literary text
and not through historical records because History is, as perceives Butalia, largely “state-
centric and nationalistic” (Butalia 1998) whereas literature is people centric in examining
the lives of common, ordinary and marginalized people. Dr. Asaduddin says: Partition is
“one of the most massive demographic dislocations in history, with its attendant human
tragedy... it defies chronicles to come to grip with it in all its dimensions” (Ganie and
Rathor 2016). Though the great Indian national leader Mahatma Gandhi was all against
partition, his ultimate comment on partition is “Partition is bad. But whatever is past is
past. We have only to look to the future” (Nix 2013). But to a poet who experiences
partition, “Present means past.” (My translation, ‘*Ak shringa gandar o nartaki” by Faiz
Ahmed Faiz). Thus dichotomy persists to be there between the prevalent political history
of a phenomenon and literature reflecting that in its own way. Just before Partition Gandhi
says in an interview: “The question of the exchange of population is unthinkable and
impracticable. This question never crossed my mind....The logical consequence of any
such step is too dreadful to contemplate™ (Ajgaonkar 2002). The author tries to explore the
‘dreadful’ subjective experiences of the displaced individuals from various dimensions,
keeping in view the related aspects of timelessness and ambivalence of belongingness,
nostalgia, confused spatial zones of existence, split identities, hybridity and the question of
nation formation beyond boundaries, as are found in Sunil Ganguli’s East-West . We are
to remember that Partition does not mean the same for Punjab and Bengal as is aptly
pointed out by Rituparna Ray (Ray 2009). The author further proposes to examine how
does Sunil’s East-West besides capturing the consequences of Partition, also gives us a
most poignant portrayal of the plight of East-Bengali refugees, the victims of severe
injustice.
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Abstract: The electromagnetic field coupled to a nonlinear medium of having nonvanishing polarizations and magnetizations could be
modeled as a classical anharmonic oscillator with velocity- and position-dependent anharmonicities. The Hamiltonian corresponding
to the quantum anharmonic oscillator with velocity- and position-dependent anharmonicities is obtained from the knowledge of
its classical counterpart. Under rotating wave approximation, the solution of the oscillator with ¢ — dependent and p — dependent
anharmonicities exhibit the shifts of the resonance peak frequency. Interestingly, the shifts of the resonance peak of the oscillator due to
the ¢ — dependent anharmonicity is opposite to those of the corresponding shifts due to the p — dependent anharmonicity. Therefore,
the shifts of the resonance peak frequency asserts the presence of particular anharmonicity as well (i.e p— or g —type)

Keywords: Quantum anharmonic oscillator ; Normal ordered form ; Rotating wave approximation.

1 Introduction

The model of a simple harmonic oscillator (SHO) arises
when a particle moves under the action of a restoring
force. The SHO model is an ideal one and is extremely
useful for the explanation of basic physics. However, for
real physical systems, the inclusion of damping and or
anharmonicities are inevitable. In the present
investigation, we neglect the damping altogether. By
anharmonic oscillator, we normally mean the presence of
q — dependent (q is the position coordinate of the
oscillator) anharmonicity. Because of the wide range of
applications and of the fundamental nature of the
problem, the problems of anharmonic oscillator have
attracted people from various branches of physics [1-8].
In addition to the ¢ — dependent anharmonicity, we often
encounter the p — dependent (p is the velocity of the
oscillator with rest mass unity) anharmonic contribution
due to the relativistic correction of the kinetic energy term
[9-11]. Now, the Hamiltonian of a classical oscillator with
unit mass and unit frequency with ¢ — dependent and
p — dependent anharmonicities is given by
»

2
q 2] 2m
H=—+"——% A 1
2+2 1p- +A1q (D

where k; and A; are small positive constants. Of course,
the Hamiltonian (1) is extremely simple in structure since
we neglect the coupling between k; and A, if any. Note
that / > 2 and m > 2 are integers. For A; = 0 (k; = 0), the
equation (1) corresponds the Hamiltonian of an / (m) —th
anharmonic  oscillator ~ with  p(q) — dependent
anharmonicity. Now, the quantum mechanical counterpart
of the Hamiltonian (1) is obtained by the replacement of
the classically conjugate position ¢(¢) and momentum
p(t) by their corresponding operators. During the passage
from classical anharmonic oscillator governed by the
Hamiltonian (1) to the corresponding quantum
mechanical oscillator, the fundamental equal time
commutation relation between the position and
momentum operators should be respected. Depending
upon the problems of interests, we solve the quantum
anharmonic oscillator in two different formalism. In
Schrodinger formalism (SF), the time development of the
eigenfunction and hence the energy eigenvalues are
obtained. On the other hand, the Heisenberg formalism
(HF) gives rise to the time development of the operators.
Most of the problems involving quantum anharmonic
oscillators are solved under SF. However, the quantum
anharmonic oscillator under HF still unexplored to its full
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In spite of the complicated nature of the analytical
expressions (17) and (18), it is possible to adopt an
approximate method to obtain the analytical solution to
the Hamiltonian (17). However, it is our purpose to
explore the analytical solution of the oscillator by
neglecting the non-conserving energy terms. In order to
obtain an exact analytical solution to the above
Hamiltonian (17), we use the rotating wave
approximation (RWA). The idea behind the RWA is to
remove the fast rotating terms from the Hamiltonian (17).
Removal of the fast rotating terms also ensure the
conservation of the total energy. Under the RWA, the
Hamiltonian (17) reduces to

[
— 4y 2r— 62, x attralr 22)

2
A G A A=
+ Z_rll Z (2’,7 1)”2mC2r % 2n1Cn17raTn1 rgm=r

where Kk = K X{1-3-5-(718-1-5-!----(2171)} and

2 = A x{1:3:5:7-9--(2m—1)}
(m—1)!
and are called the anharmonic constants for
p —dependent and g — dependent anharmonic oscillators
respectively. The last two terms under summation signs
appear due to the ordering of the field operators in normal
form. These terms are proportional to k; and A4
respectively. Upon dropping the terms under summation
signs, the Hamiltonian (22) reduces to the following form

are proportional to k; and A;

A
a+=a"ma" (23)
m

For [ = 0, the equation (23) corresponds the Hamiltonian
for a m — photon anharmonic oscillator [17-19].
Interestingly, this Hamiltonian is widely wused to
investigate the squeezing, phase properties and other
nonclassical properties of the coherent light coupled to
the m — photon anharmonic oscillator [17-19]. By
analogy, for A = 0, the equation (23) corresponds the
Hamiltonian for a [ — photon anharmonic oscillator. Of
course, the nature of anharmonicities in these two cases
are completely different. Admittedly, under Schroedinger
formalism, Maduemezia [9-10] obtained the solution of
an oscillator with p — dependent anharmonicity.
However, under Heisenberg formalism, the solution of an
oscillator with p — dependent anharmonicity is yet to be
explored. In this way, the present investigation is a first
one which takes care both these p — dependent and
q — dependent anharmonicities. Now, the equation of
motion for the annihilation operator & corresponding to
the Hamiltonian (22) is given by

4= —i0a (24)

where the operator
O(t) = 1 —ka'~1a"~1 4+ pa™m—1am-!

l
8 X (1= r)@r— )10y x HCp a1l
r=1

A m
+ 5% X (m—r)(2r—1)11*"Cy,
x QmCr‘;],,dT'"*’*'d’”*’*'

o (25)
is constant of motion (i.e[H,0] = 0). The time
independent nature of the operator O(¢) = O(0) helps us
to find the exact solution to the differential equation

involving the annihilation operator 4 (24). The
corresponding solution is given by
a(r) = exp[—it0(0)])a(0) (26)

Obviously, the solution for the creation operator 4f
follows immediately by taking the Hermitian conjugate of
the equation (26)

a'(r) = a*(0) explitO(0)] (27)

The equations (26) and (27) could be used to establish
that the relation (16) is valid indeed. By using the
equations (14), the position and momentum operators are
easily calculated to obtain the solution of the quantum
oscillator governed by the Hamiltonian (23). Clearly, the
solutions (26), (27) along with the operators §(z) and p(t)
could be used to investigate the quantum statistical
properties of the radiation field coupled to a nonlinear
medium of having g¢g— and p — dependent
anharmonicities. Of course, these studies are altogether
different issues and we do not have any intention to
discuss here. Now, we rearrange the term a™mam in the
following convenient form

amam =a'aata—1)@'a-2)----- (@'a—m—1) (28)
where m > 1 is an integer. In terms of the number state

basis, we calculate the expectation values of the operator
~tm am
aa

(nla™a"|n) = n(n—1)(n—2)------ (n—m—1)
=n!/(n—m)!

where 7n is the eigenvalue of the number operator a'd
corresponding to the eigenstate (number state) |n). By
using the equations (14) and (26), the time evolution of
the position and momentum operators of the oscillator
under investigation may also be found. It is possible to
calculate the dipole moment matrix elements from the
knowledge of the position operator. The shifts of the
frequency of the oscillator may also be evaluated from the
knowledge of the dipole moment matrix elements. As a
matter of fact, the shift of the frequency of the oscillator
may also be obtained from the knowledge of the matrix
elements (n|d(¢)|n+ 1). Hence, we have

(29)

(nlat)ln+1) = vVn+ lexp(—itf) (30)
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Abstract

®

CrossMark

We investigate nonlinear effects on the dynamics of entanglement and other quantum
observables in a system of two harmonic modes coupled through angular momentum. The
nonlinearity arises from a Kerr-type anharmonic term in each mode. The emergence and
evolution of entanglement, non-Gaussianity, photon number, photon antibunching and
squeezing are examined for different initial coherent product states and couplings, through
exact diagonalization in a truncated basis. It is shown that the anharmonic terms, even if weak,
can lead to very significant effects for such initial states, considerably enhancing and
stabilizing entanglement and leading to a non negligible non-Gaussianity of the evolved states.
They also affect other observables, stabilizing the dynamics after an initial transient regime,
for not too small initial average populations of each mode. Analytic short-time approximate

expressions are also provided.

Keywords: quantun dynamics, coupled harmonic modes, nonlinear effects, quantum

entanglement

(Some figures may appear in colour only in the online journal)

1. Introduction

Nonlinear effects can lead to the development of non trivial
phenomena in many distinct scenarios. In the field of quantum
optics nonlinear processes give rise, for instance, to sponta-
neous parametric down conversion [1], a fundamental tool for
generating entangled photons and hence of most importance
in the field of quantum optics [2] and quantum information
[3, 4]. Another well known process associated with nonlinear-
ity is the Kerr effect [1, 2, 5], which plays a fundamental role
in the emergence of a wide variety of nonclassical phenomena.
Kerr nonlinearities were employed for generating squeezing
in optical fields [5—-8] and for obtaining macroscopic coher-
ent states superpositions (‘Schrédinger cat states’) [9-12],

* Author to whom any correspondence should be addressed.

0953-4075/20/215402+10$33.00

entangled coherent states [13, 14] and Bell-type states [15].
They have also been used for implementing quantum gates for
quantum computation [3, 16—20], quantum teleportation [21]
and other quantum information protocols [22, 23], through
optical platforms. The effects of Kerr terms have been recently
investigated in connection with the enhancement of entangle-
ment and other non classical properties in short chains of non
linear oscillators [24, 25] as well as in the context of Bose
Einstein condensates [26—29] and parity-time (PT) symmetric
systems [30]. Kerr-like nonlinearities can now be also real-
ized through Rydberg excitations in ultra-cold atomic ensem-
bles (Rydberg nonlinear quantum optics) [31-33] and through
Josephson junctions in microwave photonics [34, 35].
Motivated by these developments our aim is to investi-
gate, in a system of two harmonic modes interacting through a

© 2020 IOP Publishing Ltd  Printed in the UK
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Figure 1. Evolution of the entanglement entropy S(¢) for coherent product initial states |, ), equation (12), and different values of the
quartic anharmonic coupling 8 = 8, = 3, in H for w, = w;/2 and two values of the quadratic coupling w in (7). For 8 = 0 (top right
panel), entanglement is independent of « and significant just for sufficiently large w. In contrast, for 5 # 0 (top left and bottom panels)
entanglement depends strongly on the initial state, stabilizing around an average value which depends only weakly on 5 and w (bottom

panels).

in [56]. Equation (14) constitutes a proper Bogoliubov
transformation (such that [ai(t),a;(t)] =0ij, lai(®),a;(n)]
= [aj(t),a}(t)] =0 V7). Averages at time ¢ of any observ-
able O can then be determined by replacing the operators
a;, aj by a;(t) and aj(t) respectively and evaluating the ensuing
expression in the initial state (12). We have also checked
that the numerical procedure employed for the complete
Hamiltonian leads in the quadratic case to the same results
obtained from the analytic expressions within the working
tolerance.

3.1. Entanglement and non-Gaussianity

We will first analyze the emergence and evolution of entan-
glement between the two modes. It can be quantified through
the entanglement entropy, which is the entropy of the reduced
state of a single mode:

En(t) = S(p1(1) = S(p2(1)),

where S(p;(t)) = —Trp;(t)log, p;(f) is the von Neumann
entropy and p;(t) = Tryy| W (1)) (¥(7)| are the isospectral
reduced density matrices of each mode.

In the quadratic case 3, = 3, = 0, the global state |¥(r))
will remain Gaussian at all times, implying Gaussian single
mode reduced densities. The entanglement between the two
modes will then be determined solely by the single mode
covariance matrix, implying that it will be independent from
the values of o, oy determining the initial coherent state, coin-
ciding with that generated from the initial vacuum. Explicitly,
in the quadratic case equation (15) becomes

S(pi(0) = Se(fi(0)  (B1 = f2 =0)
Se(fi(0) = —fiDlog, fi(1) + (1 + fi(t)logy(1 + fi(®)), (17)

5)

(16)

1

where fi(1) = \/(<aj(t)ai(t)> = @) + 37 = [{a; () — (@) - 3,
is the symplectic eigenvalue of the single mode covariance
matrix, with f,(#) = f,(¢) in the quadratic case.

We remark, nevertheless, that in the presence of Kerr terms
(B8, > 0, 5, > 0) equation (16) no longer holds and the gener-
ated entanglement is to be computed through equation (15). It
will strongly depend on the initial values of «a, c;. Moreover,
the difference between (17) and (15),

ASi(1) = Sy(fi(D) — S(pi(D)), (18)
is an indicator of non-Gaussianity of the evolved state.

Results for the evolution of the entanglement entropy are
shown in figure 1, for different initial coherent states. We
have set w, = w;/2 and used two values of the coupling w in
(2): w = 0.15w,; (weak quadratic coupling) and w = 0.45w;
(strong quadratic coupling regime, where w is close to w,
i.e. to the instability border of the quadratic case 3; = 0). We
have also used two different values of the quartic anharmonic
coupling, setting 5, = 3, = 5.

It is seen that the presence of quartic terms in H has a
very significant effect on the evolved entanglement, even for
small /3. In the first place the generated entanglement depends
strongly on the initial value of «, i.e., on the initial aver-
age boson number, as seen in the left top and bottom panels,
increasing substantially with a. This is in sharp contrast with
the quadratic case 3; = 0 (top right panel) where it is indepen-
dentof ¢, i.e., the same as that obtained when the initial state is
the vacuum (an analytical result verified in the numerical cal-
culations). In the pure quadratic case entanglement from the
initial vacuum is generated by the pair creation terms in (2)
(X, coupling), rather than the A; coupling, remaining then
small in the weak coupling regime. However, for 5 # 0 the
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Figure 5. Evolution of the shifted squeezing ratios AQ, () and AP,(¢) for 3 = 0.1 and w/w; = 0.15 (left panels) and 0.45 (right panels) for
an initial coherent state with v = 0.5 (top panels) and av = 1 (bottom panels).

The exact equations of motion for the Heisenberg field
operators a;(f) = e!/"q;(0)e /" are

. 1
a, = ﬁ[H,al(t)] = —wa; + \ar + )\za; — ZZﬂlaJ{a%

A\ag + )\za]; — 2zﬂ2a§a§

(25)
where a; = a,(f). These equations are obviously nonlinear in
the field operators for 3; > 0. From (25) we can obtain the
second derivatives as d; = (1)[H, [H, a]]:

. 1
dy = ﬁ[H, ar(D)] = —wwnay —

dr = — (W + X = N — \(wi + wa)as — tha(w) — wr)al
— 451w1a1a% — 2252@()\1612 — )\zag)az — 4251a1a1

X (Ajap + )\261;) — 2@5151%()\1@ + \ay) — 4Bfa1a1a);a%

Gy = — (W3 + AT — M)az + 1\ (W + wy)a) + 1w — wz)aI
— 462w2a£a% + 22,@161];(/\101 + )\zaJ{)al + 4zﬂ2a£a2

X (Aja; — Aza];) + 2zﬁzag()\1a;r — Xay) — 4B§a£a2a;a§.

(26)

The first terms of the Taylor series of a;(f) around a;(0) are then

given by
2

a;(t) = a;(0) + ta;(0) + %di(O) +0(@®). 27)

and the second order short time approximation is obtained
neglecting terms O(£}). Setting now 4;(0) = a; we obtain

£
a () =[1 —wot — (W + A3 — )\3)5 + . Ja + [t

2
—a (w1 + w2)5 + .. a4+ [t — o (w) — wy)

2

2
ol + .. .]a; — [22811 + 451 (B + Wl)i]aia%

+ [2152512(—)\1612 + )\261;)612 — 4zﬂlaia1()\1a2 + )\zag)

2
=+ ...

_ 22,6161%(/\10; + \an) — 4612aJ{2a?] 3

t2
ar(®) =[1 — wat — (w3 + A} — /\3)5 +..Ja

t2
+ [=it 4+ X (wr + wz)g + ... ]a;

t2
+ [t + o (wy — wz)g + .. ]a];

t2
— [2tBat + 452(Ba + wz)j]aiaﬁ

+ [2151()\161101 + /\2611)01 + 425203612(/\101 - )\261{)

t2
—+....

+ 2252a§(>\1a1 — Xay) — 45%“;233] 21

(28)
By taking the Hermitian conjugate of (28) we obtain the cre-
ation operators for the two field modes. The commutation rela-
tions [a;(?), a}(t)] = ¢;; are verified up to second order. These
expressions can be used to determine the initial trend of the
evolution of any observable. For instance, the population of
the first mode N, (t) = ai(t)al(t) is given by

Ni(7) :aJ{al + {Al(afaz + a;al) + Mo(ajar + a{ag)} t
+ [-208 - Mafar + i —w)
X (aiaz - agal) + 2o (wr + wz)(aIaE —aiay)
+ 2)\1)\2(6132 + a%) — 2 {ﬂlaI[Al(a%a; — aJ{alaz)

+ M(ddar — dlayab)] + Brab[ N (aialar, — aldd)
2

12
+ )\z(aJ{a;az — alag)]}] 5 + ... (29)
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Private Tuition versus Regularity in Classes as Tools of Achieving Higher Score in
Examination: Evidences from Purulia District in West Bengal
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Abstract

This study assesses the impact of private tuition, which is a common and dominant phenomenon in
education system in India, on the scores of the students along with the regular attendance in the
schools in Purulia district, a western most district in West Bengal. This empirical study is based on a
set of primary data collected from 309 students of class X from 20 public schools of ten blocks in
Purulia district in 2020. This study reveals that regular attendance is more important than spending
on private tuition to achieve better score in examination. The average score is 5 percentage-points
higher for the students with regular attendance over the year than other students. Other things
remaining unchanged, if the household spend 100 rupees more per month for private tuition the
average percentage of score increases only by 0.5 percentage points. Thus regularity in classes is far
better instrument than private tuition for improving the scores in examination. We find that both the
SC and ST students fall behind the students belonging to General castes and OBCs in respect of the
percentage of score in last final examination. However, the interaction effect of private tuition
expenditure with SC category increases the average score in last exam, while this interaction effect
for ST students does not appear significant. Therefore, private tuition may help the students belong to
lower social castes.

Keywords: Private Tuition, Purulia district, Regularity in School, Scoring function of Education

Introduction

The main purpose of education is all round development of a student. It is the human
development purpose of education system. In this sense school education is crucial for
building and maintaining the social structures and values of a nation. Partially, the education
system helps students to learn a particular syllabus and assesses and classifies the students on
the basis of educational achievement. Regularly higher achieving students are selected for
higher education and for attractive occupation. This is referred to as ‘scoring’ function of
education (Muralidharan, 2019). Traditionally Indian education system is driven by scoring
rather than human development. With this end in view; Muralidharan, (2019) has argued that
current Indian education system is best understood as a filtration system. There is nothing
wrong with the scoring function of the education system. Every country in the world takes the
help of academic scores at different stage of education to identify its most talented citizens
and pick them for serving the society as a whole in an efficient manner. Further, employers
use the scores of the student as signal of their capability. So parent considers expenditure on
education as a good investment. Achievement in examination is considered as the return of
investment. However, an important point is that, in scoring based education system there is
no formal facility of teaching to the students with low scores in achievement. That is why;
private tuition is needed for pushing the students with low scores and capacity as well as for
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Father’s Education:It is a time variable indicating the years of schooling of the father of the
student. It is the control variable in our regression model.

Mother’s Education:It is a time variable indicating the years of schooling of the mother of
the student. It is also a control variable in our regression model.

Caste:We collect our data from four conventional castes i.e., GEN, OBC SC, and ST But in
regression model we have included two dummies; one for caste SC (SC=1 and 0 otherwise)
and another caste ST (ST=1 and O otherwise). We have included these caste dummies to
understand the variation of academic result across the social strata. Finally, to accesses the
importance of private tuition for the students from lower social castes, we have incorporated
two interaction variables for the caste dummies with the monthly private tuition expenditure
of the households.

The regression model has been estimated applying ordinary least squares addressing the
problem of multicollinearity, heteroscedasticity and autocorrelation if any.

Empirical Findings and Discussion

This section discusses the findings of our primary survey and estimated results. The study has
surveyed 20 government aided secondary schools from Purulia district which is backward in
respect of education and other infrastructure. Most of the people in this district live in village.
From the selected schools this study collected information from 309 students who have been
selected using lottery method. Table-1 deals with the frequency distribution of the categorical
variables of the households of our sample students. Our sample comprises 60 per cent female
students. This is because of the selection of some exclusive girls schools. We have
interviewed students from four strata of social castes. Almost one fourth of our sample
students belong to general castes. Among the sample students 28.5 (15.5) per cent are
belonging to scheduled castes (scheduled tribe). Most of the sample students are Hindu. With
this composition of caste and religion our sample is matching with the caste religion
distribution of the population in Purulia district. More than two third of the sample students
comes from nuclear households. In our sample 30 per cent students belongs to landless
households. Among the sample students 46 per cent has reported that their households don’t
have ownership of agricultural land. Therefore, incidence of landlessness and poverty are not
negligible in the district of Purulia. Mothers of only 13 per cent of the students are in labour
force whereas fathers of 98 percent students are participating in labour force. It shows that
there is a huge gender gap in labour force participation in the society which is an important
feature of patriarchal society. It i1s not surprising that among our sample students 30 per cent
students don’t have access to safe drinking water in their home. Still now in Purulia, 4.2 per
cent of the sample students at night do their home task in the light of kerosene and one fourth
of the student don’t have access to improved sanitation facility in their residential premises.

Table 1 Socio-Economic Background of the Sample Students. (N=309)

Category Frequency | Percent
Gender of the Students (1=Female) 183 59.2
Caste of the Students (1=General Caste) 74 23.9
Caste of the Students (1= Scheduled Caste) 88 28.5
Caste of the Students (1= Scheduled Tribe) 48 15.5
Caste of the Students (1= Other Backward Classes) 99 32
Religion of the Students (1=Hindu) 282 91.3
Student belong to Nuclear Family 224 72.5
Student belong to Agricultural Landless Household 93 30.1
Economic Status of the Students(1=BPL card holder) 144 46.6
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lower social castes or for the students who obtain lower marks in midterm examinations or in
class tests. For this purpose government may take the help of school teachers and local
educated persons with some honorarium.
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A study of non-positive operators
between real normed linear spaces
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Abstract. We introduce the concept of non-positive operators with respect to a
fixed operator defined between two real normed linear spaces. Significantly, we
observe that, in certain cases, it is possible to study such type of operators from a
geometric point of view. As an immediate application of our study, we explicitly
characterize certain classes of non-positive operators between particular pairs of
real normed linear spaces. Furthermore, we present a complete characterization
of smooth and strictly convex Radon planes in connection with non-positive
operators.

1. Introduction

Although the study of dissipative operators was first initiated in Hilbert spaces,
later on it was extended by Lumer and Philips [10] to the setting of normed linear
spaces by using the concept of semi-inner-product [4,9,15]. We also refer the readers
to [11] for some nice applications of dissipative operators. In case of real Hilbert
spaces, the concept of dissipative operators coincides with that of non-positive oper-
ators. Likewise non-positive operators on real Hilbert spaces, through the method
introduced by Lumer and Philips [10], we can study non-positive operators on real
normed linear spaces. The purpose of the present article is to study a generalization
of such operators. Observe that the study of non-positive operators on real Hilbert
spaces as well as on real normed linear spaces is strictly restricted to the case when
the domain space and the codomain space of the operator are identical. In our
present work, we remove this restriction. Here we introduce and study the notion

Article history: received 23.10.2019, revised 5.8.2020, accepted 11.8.2020.

AMS Subject Classification: 47105, 46B20.
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of non-positive operators with respect to a fixed operator. The usefulness of our
consideration lies in the fact that the notion of non-positive operators obtained from
[10] is actually a special case of the newly introduced non-positive operators pro-
posed by us. Now onwards we call our presently introduced non-positive operators
as generalized non-positive operators. From [10], it is clear that for a bounded linear
operator on a real normed space, the property of being non-positive is invariant
under any semi-inner-product consistent with the norm of the respective space. We
prove that a similar type result holds true for the generalized non-positive operators,
introduced in the present article. Before proceeding further, let us first mention
some useful notations and terminologies relevant to this article.

Since the concept of semi-inner-product in a normed linear space is very crucial
to the study of non-positive operators between real normed linear spaces, let us first
recall the definition of semi-inner-product [9]. Note that throughout this present
article, the letters X, Y stand for real normed linear spaces and H stands for a real
Hilbert space. We use the symbol 6 to denote the zero vector of any normed linear
space other than the scalar field R.

Definition 1.1. Let X be a normed linear space. A function [, |: X x X — R is
said to be a semi-inner-product on X, if for all x,y, 2 € X and for all a, 8 € R the
following conditions are satisfied:

(1) [z,z] > 0 for every non-zero x,

(2) [ax+ By, z] = alz, 2] + By, 2],

(3) [z,9)* < [z, ][y, yl,

(4) [z, ay] = afz,y].

It was proved in [4] that, corresponding to any normed linear space X, there
exists at least one semi-inner-product [, | consistent with the norm of X in the sense
that [z, 2] = ||z||? for all x € X. In this article, whenever we talk about semi-inner-
product on a normed linear space X, we always mean that the semi-inner-product
is consistent with the norm of X. Moreover, there exists a nice connection between
semi-inner-product and supporting functionals. Let X* denote the dual space of X.
A functional f, € X* is said to be a supporting functional at = € X if f,(z) = ||z||?
and ||fz|| = ||z||- A non-zero point x € X is said to be a smooth point if there
exists a unique supporting functional at x. It follows from the arguments given
in [4,10], in the construction of semi-inner-products that corresponding to each
supporting functional f, € X*, there exists a semi-inner-product [, ] on X such
that [y, z] = f.(y). Conversely, corresponding to each semi-inner-product [, | on
X, and any non-zero x € X, there exists a unique f, € X* such that [y, x| = f.(vy)
for all y € X, where f, is a supporting functional at x. Consequently, if each x € X
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Let us now choose a point z = (z1,0,...,0,2,,0,...,0) € X with z; = £1,
x; # 0 for some n + 1 < j < m. Without loss of generality, let x; = 1. Then, as T'
is A-non-positive, this implies that a;; + a;;x; < 0 for all z; € R. This is possible
only when a;; =0 for each 5 =n+1,n+2,...,m. In a similar manner, we obtain
a;j =0foralln+1<j<m,andforalli=1,2,...,n.

Next, we consider an extreme point © = (z1,%2,...,Ty) € Sx. It is well
known that x = (z1,%2,...,2,,) is an extreme point of Sx if and only if z; =
+1 for all ¢ = 1,2,...,m. Clearly, Ax = (z1,...,2,) will also be an extreme
point of Sy. As T is A-non-positive, if x;y = 1 then Theorem 2.5 implies that
a11 £ao £---+ay, <0 which implies a5+ -+ a1, < —aq1. Again, if x1 = —1
we have —ay1 &+ a19 &+ -+ £ a1, > 0 which implies that a11 < Fa12 F -+ F a1p.
Therefore, we obtain a2+ -+ a1, < |aji|. In a similar spirit, one can check that
Z?:Lj#i ta;; < |ai;| for all i = 2,...,n. This completes the proof of the necessary
part of the theorem.

Let us now prove the sufficient part. Let 7' € L(X,Y) be such that

T(x1,%2,...,Tm) = (a11Z1 + * + Q1mTimy« -+, Cn1Z1 + -+ + AT,

where Z?:L#i t+a;; < |ail, a; < 0 for alli = 1,2,...,n, and a;; = 0 for all
j =n+1,...,m. To prove that T is A-non-positive, it suffices to show that,
for all z € Sx, [Tz, Az] < 0 for some semi-inner-product [ , ] on Y. If, for some
z € Sx, Az = 0 then there is nothing to show. Let us choose z € Sx such that Az
is an extreme point of Sy. Then, from the above hypothesis, one can verify that
fa-(Tz) <0 for every supporting functional f, corresponding to each facet meeting
at Az. This implies that for all supporting functionals f4, at Az, fa.(Tz) < 0. Next
we consider z € Sx such that Az is either a non-zero, non-smooth, non-extreme

point of Sy or a smooth point of Y. For each i = 1,...,n, 330 ;; +ai; < |ag|
implies that Z?:L#i +kja;; < |ai;| for all |k;| < 1. Using this one can check that

at every non-extreme point Az, fa.(7Tz) < 0 for all supporting functionals fa, at
Az. As we know that corresponding to every supporting functional at a non-zero
point of a normed linear space it is possible to construct a semi-inner-product [, | on
Y, applying Theorem 2.5, we conclude that [Tz, Az] < 0 for all semi-inner-products
on Y. This implies that T is an A-non-positive operator. This completes the proof
of the sufficient part of the theorem and establishes it completely. =
Remark 3.2. If m = n in the above theorem, then A will be the identity operator.
Therefore, T' € L(X) with T'(z1,22,...,2,) = (@1171 + - + Q1nTny ..., G121 +
-+« + GpnTy) is non-positive if and only if a;; < 0 and Z?:L#i ta;; < |ai;| for all
1=1,2,...,n.
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W ABSTRACT .

Swami Vivekananda a great thinker and reformer Of India represented the country on the global platform as a
unique culture with its diversity. He has always dreamt of an education which would serve the function ofman-making.
Swamiji feels that the sole obstacle behind the nation development is its negligence towards women- in India women
are always treated as the 'other’ and are subjected to suppression, repression and oppression. Swamijirealizes that if the
womankind wants to come out of this situation to exert their 'Self’ they need the light of the education. Now a day we
clearly feel the usefulness of women education. Various women colleges, universities were opening today for this
purpose. In this paper the author tries to show the ideas of Vivekananda's Philosophy on women education and his

perspective with the current scenario.

Keywords : Women Education, Empowerment, Equality, Curriculum

Research Methodology :

The methodology followed in this paper is
analytical. The paper has analyzed Vivekananda's
philosophical thought and mission on women education.
Also the paper has discussed the relevance of his ideals in
present scenario,

Introduction :

Swami Vivekananda a monk, a teacher, a great
leader and above all a great philosopher who had
incessantly worked for India and represented the country
on the global platform as a unique culture with its
diversity. According to him, “education is the
manifestation of perfection already in men.” To him,
education was not only collection of information, but
something more meaningful. He has always dreamt of an
education which would serve the triple function of man-
making, life giving and character building,

Swamiji feels that the sole obstacle behind the
nation development is its negligence towards women- in
India women are always treated as the 'other’ and are
subjected to suppression, repression and oppression.
Swamijirealizes that if the womankind wants to come out
of this situation to exert their 'Self' they need the light of

S m
the education. He also opined that a women needs

education because on her rests the fate of the nation. She
is the one who moulds the minds of the generation that
comes after next. He gave highest priority to the
upliftiment of women through education.

Vivekananda predicted that if India wants to get
back its lost honor and pride, it has to try to better the
condition of women. He considered men and women as
two wings of a bird, and it is not possible for a bird to fly
on only one wing. So the progress and welfare of the
world depends on the improvement of the condition of
women. So the need for women education is two-fold — it
is essential for the development of the nation and also for
the uplifiment of the womenfolk. So, on this point he
utmost emphasis on women education. In their way of
journey only education can bring the light.

Swamiji's Vision of Education :

Swamiji defines education as, “the manifestation
of the perfection already in men”. This implies that
something already exists and is waiting to be expressed.
In his view, it is a fact that knowledge is not coming from
any out sources but it's coming from internal sources,
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Actually knowledge is an intrinsic quality of human
mind. The stimulus of education causes the friction that
ignites the fire of knowledge. It refers to a human being's
potential, which is the range of the abilities and talents,
known and unknown that is born with.

The concepts of education refer by Swamiji known
to us as man-making education. Our practical need and
value of education pointed out by this concept. In the case
of proving practical value of education his experiences
were very helpful. At the time of travelling in Furopean
cities he observed that poor persons were educated and
also living with comfort. This picture is very rare in India.
So education is the most valuable thing throughout the
world which easily differentiates the living condition of
two countries. So education was perceived to be an agent
who elevated the level of individual human existence as
well as the social existence level. In Indian society
education was granted as the primary need. Only
education can develop the position of backward classes in
our society.

In Swamiji's view, spirituality can attain through
education. Through this way own salvation can be
possible. The way to achieve spiritual development and
diversity within oneself only can be possible by those
ideas which are the gift of education for a person. In the
fields of humanities, social sciences and technology he
expressed the practical need for the prevailing secular
education. For improving the material conditions of
man's life this kind of education was considered as
necessary. So, in his view education must be considered a
continuous and lifelong process.

Swamiji's Views on Women Education :

Since last decades world 1s busy enough mcluding
India to discuss about women empowerment and
development. In this context gender discrimination is
also an alarming issue which should abolish. Women are
struggling for equal rights parallel with men and it is a
global problem towards upliftment of women power.

Raja Rammohan, Vidyasagar were also engaged
for the service of women before Swami Vivekananda.
They eradicated the buming of a chaste wife on the
funeral pile of her husband, child marriage and polygamy

and so on. But Swamiji was the man different pole. The

main goal of his mission of women education was to
make them strong, fearless and conscious of their charity
and dignity. If women take a strong position, then they
can solve their problems in their own way.

Through Swamiji's view the progress of a society
somehow depends on female literacy. He also said, that it
is totally unfair to discriminate between sex and gender
system. Because there is no sex distinction in "Atman
(soul). The soul has neither sex nor caste. It was his
suggestion that only luman beings are exists. Men and
women- the differentiation created by society is not
important. Swamiji said that the eastern ideals of women
hood are mother, where the western ideals are wife. He
explains the matter by looking back into the past where
there were many glorious women like Sita, Savtree,
Maitrayee who uplifted social status. But when we look
on mediaeval age to colonial era where women
suppressed by society.

In past there were many examples where monks

decided that women are obstacle in the way to attain
moksha, where Swamiji's view were extremely opposite.
He viewed that, unless the situation of women are
improved, there is no possibility of any welfare of the
world. He also said that, It is not possible for a bird to fly
on one wing. Soul has no gender bias. Every soul is
potentially divine.
It was his realization that, proper education needed for
women's in our country for their right uplifiment. To
achieve a position and to solve their problems it is
important to educate women in a proper way. Training
like nursing, sewing, culinary art etc. can enhance their
mner quality. Then he suggests for vocational skills and
training which can change with time and technology and
also enhance way of living.

Vivekananda was against the marginalization of
women and try to improving the situation of women. In
1895 when he was in England, he met Margaret Elizabeth
Noble who was an Irish lady and was in the midst of
learning about the Buddha. She was influenced by
Swamiji and known to us as Bhagini Nivedita. She had a
vital role in promoting the rights of women in rural India.
She started a school for the basic education for girls
which was motivated by Swamiji, established in
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November 1989. Today the school known as 'Ramkrishna
Sarada Mission Sister Nivedita Girl's School', situated in
Bagbazar in North Kolkata.

Swamiji's Curriculum for the Women Education :

In Swamiji's view, the best medium of women
education is mother tongue. After thinking on some social
status of women he suggested a different curriculum
which includes- moral value, literature and Sanskrit,
grammar, craft and cooking, home science along with
yapa, worship, meditation. In the present era the necessity
of those curriculum suggested by Swamiji is proving its
value for women. He also suggests that women should
learn the lesson of self-defense with those curriculums.

The main goal of education are man making and
character building. Men and women will parallel
participate in every custom of society. It was his wish to
build schools in rural areas, where some devoted nuns
will teach. He suggested religion centric education for
women and all the other trainings will be secondary rather
than religion. Religious training, the formation of
character and observance of the vows of celibacy these
should be attend to Brahmacharinis of education and
character should take up the task of teaching. The
Brahmacharinis should strive for the female education
and for this purpose they should open centers in villages
and towns. Through such religious preaches of character,
there will secular education. It was Swamiji's opinion that
women should not imitate men when they acquired
proper education. Instead of that through this education
they would be modern Sita, Savtree, Maitrayee, and
Gargy. 'Sarada Math' was established by Swamiji for the
purpose of education for women in a proper way. He
wished that, women should follow Ma Sarada as their
idol of life. 'Example is more important than advice'- is
thought of Ma Sarada, which was experienced by her in
herentire life.

Vivekananda's Thoughtin Today's Relevance :

After 1947 when India got independence women
education became an important issue in India which was
Vivekananda's mission towards women empowerment.
To fulfill the purpose of education for all women
government took various steps, As a result, literacy rate in
India have risen sharply from 16.7% in 1951 to 74.07% in

2011 in which enrolment of women in education have
alsorisen from 7.3% to 65.46%.

The ongoing situation is very crucial for us. Today
we can realize why Swamiji utmost emphasis for the
women education as well as overall development and
advancement occur on flow. Now we realize the value of
women education. In every field of life now a day's
women are working parallel with men. Swamiji also
says- “500 males can win India in 50 years which can be
done with a few weeks by 500 women”. According to
educational psychology mother is the first teacher of her
children and they always learn from their mother and
other family member also. It is a fact that education and
ideal culture both together may control children future.
Swamiji's mission for women education and related
issues with women education can be fulfills through
maugurating women colleges and institutions for their
higher studies.

In 1999 when the 81 report of the committee on
value based education focused on the need to inculcate
the principles of truth, rightness conduct, peace, love and
non-violence which are the religious values lightened by
Swamiji.

The development issue of the twenty first century
for the purpose of education as the main objective of
women empowerment follows those valuable issues said
by Swamiji in 19" century. The millennium development
goals envisage that education of women increases their
productivity, raising output and reducing poverty. In 19"
century Vivekananda wished that, women can be a
decision maker in every field of their life, and in present
erathis lesson promote gender equality.

Conclusion:

To conclude, education serves as the main pillar in
the women empowerment which would ultimately lead to
the regeneration of the nation both socially and culturally
and to a great extent economically. So Swamiji sees
women education and women empowerment as the
manifesto to the growth and progress of the nation. Thatis
why he calls everybody as, “arise, awake and stop not till
the goal is reached”. For this purpose his objective is to
take out the womenfolk from the cocoon and revive their
lost confidence so that they may lead a dignified life of
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their own. This can be done only through proper
education. But one is to bear in mind this is not so easy a
task and cannot be done overnight.

Swamiji ardently felt that unless women achieve a
respectable place in the society it would be difficult for
the nation to march forward. So the government should
take care and put emphasis on the proper education on
every girl child. Only then the nation would become
successful in every sphere. It is the fact that at present
time the educated women played a very significantrole in
overall development and progress of the country. The rise
of outstanding women administrators, scientists, writers
is gradually proving the truth of these prophetic words.
No wonder Vivekananda's words and propagations are
relevant even today's context. In fact he has a great
contribution in the improvement of the state of women
education.
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word is in the centre of all deliberations in contrast to the western tradition of grammar
where ‘Artha” or meaning acquires the centre point.

But, as described by Burnell, Aindra grammar prescribes four fold division of
words (padas) namely: ndm {noun), akhydta (verb), upsarga (preposition) and nipata
(particies).

In Panini. the parts of speech are treafed in a more complicated way. Although it
uses the terms upsargy and nipata but not with that significance as found ir the Aindra
Grammar.

For, nima (noun) Pagini used ‘sup’ and “subanta’ and for Akhyfita (verb) he uses
‘tin" which apparently are more arificial and technical and belong to a far more

advanced statc of analysis.'

Biresh Kumar Ph.D.
Central Institute of Indian Languages,
Mysore
E-mail:biresh. 1962 @ gmail ¢ pm
Mob.No.: 9910336606

' A.C. Burncil, 1875, Basel Mission Book sl Tract Depository, Mangalore-p. 13
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The Idea of * Puruga’ in Srimad-Bhagavata and the Sdmkhyekarika: A Comparative Study
Monimala Mondal
Assistant Professor
Department of Sanskrit
Gushkara Mahavidyalaya

Semmary
The nature of ‘purusa’ has been discussed in both Kvarakryna's Samkhyakdrikd and the Srimad Bhdgavata Purdno,
Issues iwclude its dharma, its role in the process of creation ete. An analysis of the two shows that in place of
differences there are instead broad similasities in their handling of the issues in majority of the cases. Samkhvokdrikas
assertion that pursga is mirguns, moral, irvisaya, extraordinary and above all sense-imbued and eternal is repeated
in the Bhdguvata, The function of pratyti m creation is the same across both texts and 5o s that of the puruye when it
comes in contact with prokrii, Context and author intentionality reflect itself in the theory of puniga as fundamentally
distinet in both the texts. In the Simbhvakdrikd puruga is shown o be independent and scknowledged as the Supreme
Being, while in the Bhdgavata a superior force is seen Lo override ifs supremacy

Ky Words: Simklnakireikd, Bhagavata, livarakryna, Puriisa, Nirguna

Scholars of Simkhya sccept Tivarakpsna's Samkhyakdrikd as one of the texts which plays an
explanatory role within the confines of Samkhya philosophy. The theory and nawre of the Purusa
being one of the major terms thus dealt with. The Bhagavata, on the other hand, is a key source
for the Vaignavas. The laner, while discussing the theory of Bhdgavara, pulls in its ambit the terms
and theories from Simkhya including prrusa. It would be pertinent here to keep in mind that the
two texts are from two different chronological periods, one being philosophical and the other being
devotional. Samkhyakirika was written in circa 4*-5 CE' while the Bhagavara was composed
in circa 11™ 0 12% centuries CE.? According to Larson, these differences reflect in their approach
and use of puruga as well.” This provides the possibility for a study of the different approaches to

the term in the texts which will be the concern of the essay.

Purtga appears in various skandhas of the Bhagavara
where the outhor of this Purdna tries to explain soul's (jiva) salvation following the achicvement
of viveka-jiidna, Knowledge of purugo as well as an understanding of its role is essential for
achieving viveka-fiidna. In the 16® adhvaya of the 3 skandha Kapila while speaking to his mother
Devahuti discusses the character and nature of the 25 principles, one of which being puruga. He
says -
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anadirdtma puruso nirgunah praketeh parah |

pranvagdhama swayamjyotiviswam yenasamanvitam || 4

The purisa, according to Kapila, is nitya, nirguna, alindriya, svayamprakisa and is separgte from
prakpti and the paramaima. Again in the 7° skandha Prahlida while explicating puruga to his
companions follows Nirada to describe it as -

arma nityo ‘vyavah suddhah ekah ksetrajnah asrayal |

avikriyah svadrgheturvyapako 'sajranavriah 1

The dmma is permanent, indestructible, not corrodible, pure, unparalleled, omniscient, unadomed,

root of all things, always by oneself

As purusa has neither the origin nor the destruction hence It is
ctemal. Due o the absence of saivva, tamas and rajas from the character of the puruga, it s called
as nirgunia, In fact, these gunas are attributed to the prakrti. The puruga is not perceived by the
senses as it is formless and indefinite. The sense-organs being bom from prakref can only feel and
understand those that are mothered by it. Purusa, as mentioned above, is beyond the features

related 10 prakri. Kopanisad s assertion bolsters this argument -

nainaddevi apnivan pirvemargat 18
Even the Mimamsakas are of the opinion that puruga cannot be known and undersiood as material
objects.

mimamsakadyavimata jranavisayatvam varavati - swayamjyotih

That is, the puruga 15 the knower not the matter to be known. Although both puruga and prakyti
are eternal the non-exisience in the former and existence in the latter of the three gunas makes
them distinct and different, Puruga is sable and the ganos do not effect changes in it Being
immutable it is avyaya. The Srusis opine that purusa is,

rica kyare parame vvomanniti Sruteh”
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The puruga being free from pleasure and misery is pure and pristine. The puruga is ubiquitous,

endless and unembellished.

sa imdllokan sgjate 'ti $ruteh®
The puruga is all-knowing

vijirdtaramadhikena vijaniyaditi sruteh'®

The Samhhyakdrika explains the puruga opposite to the similarity that exists between wahta and

avvahia, Bvarakgna notes that the puruga is -

irigunamaviveki visayah samanyamacetanam prasavadharmi |

vvakiam tatha pradhanim. tadviparitasiatha ca puman 1

Thus the puruga is nirgupa, i.e. beyond the three gunas, Possessing knowledge it is discerning,
excepltional, conscious and constant, Bul, it should always be kept in mind that the puruga though
possessing of avyakia characters of not being bom of anything and etemnal, it also has wakia's
plural character. Isvarakryna also notes the same. All created objects are the combination of two
or more of the tri-gunas hence sagupa, while the puriga is not so and hence is discerning. The
puriga cannot be known or used as material objects. There is nothing common or mundanc about
it. To the contrary all unconscious things are revealed in the light of the puruga who is conscious
and possessed of the said light. Commenting on the unchangeable and non-productive nature of
prrnsa Gandspida notes that:

aprasavadharmi puruso nahi kificit pyrugafprasivate

As mentioned above, the puruga does not undergo any change in reality, The 2 kiriki refers 10
puriega as ‘jia” the knowing and not to be known. Aniruddha in Yukeidipiki while discussing the

term jia says
celandsaktiriparva (cetandsaktiriipatvae) ceifram gunavyttam jandii jrah '
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The above discussion shows that in broad terms there 1s no major difference regarding the character
and nature of purusa as stated both i the Bhagavara and the Samkhyakarika. However, s has
been stressed earlier, it should be noted that the difference in nature of the texts and their period
of composition has lefi their marks on their interpretations of the same terms. The divergences are

visible not only in the texts but in their commentanes as well and hence are targets for discovery

Sridharasvimi, the famous commentstor of the
Bhagavaia, talks sbout two forms of the purwsa — the fiva ind the Fvara. The undiscerning purtga
coming under the thrall of praked and getting entangled in samadrg is the fiva. The disceming
Puruga, on the other hand, controlling prakrti and bringing about creation is called the Fvara -
purnyasca fivesvaravipen dvividhah, wara yah prakritvavivekema samsarati sa fivah, yvastu

prakyfim vasikptva visvaspstvadi kerofi sa paramesvarah"!

Moreover in the 4% skandha of the Bhagavata Dhruva has stated different features in characters of
the jiva and the Bvara thus emphasising the acceptance of two forms of puruga. livara being

unbound, pure, ommiscient and immutable is different from the jiva
tvani vyatiriktah fivavilaksana ebasse tigthatl 1’

It is with the blessings of the 7éwara that /v achieves salvation -

Jivastu tvat prasadanmucyate
Jiva is sullied, ignorant, somnolent, transient, exisis under the auspices of the irguna and so the
features of the fvara are reverse 1o those of the jiva. The difference between fiva and Bwra is

further clarified in the 1 1™ skandha

suparnavelau sadritvan sakhdyau yadrochaitan krtanidou ca vrkge [
ekastayoh kiddar pippaldnnamanno niranno pl balen bhiiyan 1/

darmanamanyanca sa veda vidvanapippalddo na tu pippalidah |
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yo 'vidyaye yuk sa tu nityabaddho vidvamaye yah sa tu nityamukah mm

Bhdgavata's contention follows Upanigadic thought in this regard. The Mungdakopanigad while
talking about jiva and Bvara siates:

dwii suparad savuja sokhdyd samdnom vrksam parigasvaiite |

taparapyah pippalam svidvatii anasrannanyo avicakagiei /1™

In the Samkfyakdrika Isvarakryna while stating about the plurality of the puriga never comments
about its dual form — fiva and Evara. In contradiction, the Bhagavata claims about its dual formal
nature which, furthermore, is superceded by bhagavéna, the ultimate entity. The cogitation of the
Bhdgavata regarding the dfmi are decply influenced by Vedinta, In the Vedanta the ultimate
consciousness is recognised as brahma, Bvara and jivdimd. This idea is very much similar 1o
Bhégavata's paramapurusa bhagavdna, livara and jivaimd. This can be seen asa major difference

between the approaches of the Samklyekdriki and those of the Bhdgmatra regarding the puriga.

The division of the puruga s stated in
the Bid rvuta rais s the question whether it supports the existence of pluralism of punuga or the
idea of 8 single on{ A cursory glance would give the impression of it supporting the former idea.
However, Prahlida, while describing drma calls it the one (¢ka) and Sridhara further explains the

term eka in his commentary quoting the Sruti -

ekah — ekamevadvitiva 'miti fruteh | 1%

This idea of oneness has been emphasised for several times in the Bhdgavara through the
comments of Sukadeva in the 12 skandha:
nahi satyasye ninaramavidvan yadi manyate |

nanatves chidrayoryadvagjvotigorvatayoriva | F°

Sridhara stresses this oneness further when he is saying ‘upddhikrea itydha nandtvamiti.™
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It seems that the Bhigavata intends to impose potentiality of jiva’s salvation by giving stress on
the 25 principles of Samkhya and the role of prakrti and puruga in achieving consciousness 1.¢
the viveka-jaana without eschewing influence of Vedinta as well. Maybe the need of the bhak
for complete seli-sacrifice at the feet of an individual deity pushed the Bhdgavata more towards
Vedinta rather than Samkhya. the latier asserting the existence of many purugas. This shows a fine
differentiation hetween the Bhdgavata and the Samkhyakarika regarding the status and forms of

Py,

It appears that S3mkhya's puruga in
the Bhagavata Puriing becomes enveloped by the idea of avardras. It should be mentioned here
that Samkhya's idea of puruga is quite similar to Bhagavata’s avatara-puruza. In explaming the
theory of creation the paramaraitva is always required for such creativity as the causative principle
in all the Sasrras such as the Upanisads, Darsana, Puranas etc.. This causative principle has been
termed as brakme, paramdimd, puruga, bhagavdna etc. in various texts But as the paramatativa
is eternal. mirguna and passive, the act of creation requires the presence of another principle. This
principle, a part of paramatativa, is the Upanisadic hiranyagarbha or kiryabrahma, Vedantic

Hvara and Purnic purugavalara

The idea of ovatira germinated in the Purapic texis has no relevance in the early Indian
philesaphical musings or Upanisadic thoughts -

sa aikyal bahusvim prajéaveyvam, laf spsiva. ma’c'-‘mmr;;rm'iiﬂ.': ¢

Scholars are trying to find out that there are possibilitics inherent in the Upanigadic end Vedic
thoughts for existence of something akin to the idea of avatira and their [ild. The Bhagavala

defines avatdra as - aprapancat prapaiice avalaranam avatarah™

It further notes that the creation of the universe is the result of the action of the purugivatara, a
part of the paramatativa -

Jjagrhe paurngam riipam bhagavin mahaddadibhih |

fambhitiam sodatakalemadau lokasispkyava [ A
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While describing the nature of bhagavina the Bhagavata recounts that the presence of Purusa
activates Prakrti 10 ercate. This Purusa referred 1o as bhiimd puruga is nothing but an avatdra of
the paramatativa

S %
ddvo ‘vatdrah purusah parasya ©

The idea of Bhagavata purasavatira in its role as the catalyst of prakrui’s efforts to create is
majorly similar to the ideas as expounded by the Samkhva, especinlly Samkhvakarikd. However,
it can be siressed enough that in the Bhagavata. purusa is not the independent principle as it 1§
dependent on other principles. The prakrti-puruga taifva is the ultimate principle in the Sdmkina
sysiem but this faffva is not of much imporiance in te Bhdgevate. This is emphatically postulated
time and again in the Bhdgavata. Mahadeva in his dialogue 1o Bhagavina says that someone calls

you bhagavina while parapurusa of the prakrii-puruga by others
L ]
rwam brahma kecidavayantyita dharmameka eke param sadasatoh purugam paresham F

& ridhaca in his commentary says something alike when he clearly stales that he Vedantics refer to
bhagsina as §rahma while Samkhya 1alks about it as parapuruge, who is, in fact, above the
prakr =puriya.

- 5
nwim brakma vedanting vavanta manvanie L...prakptipurusavoh param pumamsamn sdmkhyah f

That the Samkhya sysiem accepts bhagavana as a principle above the purio, is admitted by the
Bhagavata But the Samkhvakdriki does not give recognition to the statemem of the Bhagarata.
The,existence of the paramatativa at the top of the puruga. which moreover, is scen as 8 part of
the former relegates the Samkhya-parusa to dependence. Parisa in the SGmkina system s glorious
in its independence and unfettered. It is the paramatativa and not the bliagmvina. Gaudapdda m

his commentary of *tadviparitastathdca puman’ explicates the term “fathdca’ of this karikd thus —

kim ca paratantram vvakiam svatantramevyakiam tuthdca puménapi svatanirah’™
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In conclusion it should be stated that though there are differences between the two texts regarding
the status of puruga and the existence or non-existence of principles higher on the hierarchy than
purnga its importance as well as its role in Creation is the common platform where Bhagavata
and Samkhvakarikd completely agree with each other. Both agree 1o the theory thal itis the
unification of prakrti and pwruga that germinates the universe, Even Bhdgavata with its insistence
of the supra-purnga principle of paramialattva or paramdimd complies with the exisience of the
prakrti-puruga theory as the first condition of creation. The Srimad Bhagavata. the scripture of
eternal emancipation is full of devotional sentiment. Thus, in this devotional scripture the
philosophical thought which is apparently less in sentiment, is germinated by the devotional

sentiment and finally #t is manifested in a new form in the world of philosophy.

Note: BP in the endnotes stands for Srimad Bhagavata Purdna
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The history and development of ceramic art and industry is traced by an enquirer since remote antiquity till recent times. The
development of ceramic art and industry is closely intertwined with the socio-cultural aspects of life led by those who devoted
themselves throughout to the ceramics popularly known as potters, Kumor or Kumbhakaras. The ethno-archaeological study
centering round the ceramics is spread over a vast territorial jurisdiction of this country. But at present I have concentrated only on
the district of Purba Bardhaman. The areas surveyed by me in this district include rural, semi-urban, urban areas inhabited by a large
number of potters’ families, those who are divided among castes and sub-castes with their characteristic socio-cultural orientation.
This study is an attempt to make an in depth study of the socio-cultural cum economic aspects of the ceramic artists’ inhabiting in
some parts of Purba Bardhaman District. The potters of these areas are found to follow their age-old or traditional techniques with

some modern ones. My contention may be verified by the actual survey I have made in the village Shalun, in this district.

The district of Purba Bardhaman is geographically divided by river Damodar from the district of Bankura. On the southern part of
the district we find a number of blocks. Khandogosh is one of such blocks that have a number of potters’ dominated villages. On the
northern part of this block we see a small village Salun. Salun is a Hindu dominated village with multi caste settlements grown in the
village. Beside the large concentration of potters, we find here different Hindu caste groups such as Brahmin, Kayastha, Goala,
Kamar, Bene, Bagdi, Bouri etc. Census 2001 confirms us that it encompasses an area of 280.0 hectares of land with a big population
of 3060, of which 1552 are male and 1508 are female. This large section of people live in 7 localities divided into 644 households.

This report enumerates that the village has a sizeable schedule caste population of 1486 and with 192 schedule tribe people.!

Salun is connected with Bardhaman town and with Bankura by a pacca road. The village has two Primary schools, one I.C.D.S.
centre, one Adult Literacy Centre, one Sub- health Centre etc. The village stands nearer to river Damodar as well as to river Shali. So
the village is enriched by alluvial soil of Damodar basin. The land of this area is much fertile for growing crops. The villagers have
been enjoying wide spread irrigation facilities. A fair number of villagers directly or indirectly depend on agriculture.? Census 2001
records that, the total numbers of workers in the village is 1346 among which 172 are cultivators and 445 are agricultural labourers.
The report also reveals that the number of household workers in the village is 92. Salun is well known in the district as a potters’

village. The chief cottage industry in the village is pottery though the village has developed some brick industry as well.3
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river-sand and kiln-ash as temper. Colour clay or pigment, another important raw material known as Banak and used as slip is
obtained from a village field near Sonamukhi, Bankura. Two types of slips are used, red and white, known to the potters as ‘Lal
Banak "and ‘Kalo Banak’. At present the potters go in a group to collect this colour clay and bring it jointly which costs nearly Rs.

3000/ per truck.

Slip-
Like the Radhi potters of Bardhaman, Bankura and Birbhum the potters of Salun make slips of two colours stated above, through the

process of decantation with the help of rain water.!3The experienced potters maintain that a good quality of red slip could only be

obtained from rain water. Slips are applied on both side of rim, neck, and on belly portion of the exterior side of a vessel. (Fig.-11)

Kiln (Poan)

Kiln is of two types vertical and horizontal, both of which are used by the potters of West Bengal as well as of India.'* The potters of
Salun bake their vessels only in a vertical kiln (Gol Poan), unlike the potters of other districts in West Bengal. (Fig.-12) Kiln is
known to them as ‘Pon,” ‘Poan’ or ‘Shal’. There are 14 kilns in the village which are used by the 21 potters’ families working in the
village. All the kilns are of vertical type with two different shapes, rectangular and circular, though the former one being a few in
numbers. It is learnt that previously they used horizontal kiln (Kulo Pon), but at present they use only vertical one with having a
number of perforations on its girth. The size of this type of kiln varies between 8§ feet to 10 feet in diameter in case of circular one
and in case of rectangular; it ranges between 8 feet to 12 feet in length and 6 feet to 9 feet in breadth. The girth or the muffle stands
almost 36 inches above the ground. The potters of this village make the kiln chamber wide enough. The size of the perforated girth
indicates that at least 350 to 400 vessels of different sizes can be accommodated at a time for firing. The vessels are arranged inverted

in a circular manner. (Fig.-13)

Fuel (Jal)

The potters use saw dusts, hays, dry leaves etc. as fuel. While arranging the vessels, it is seen that they put pieces of woods in
between the rows to make the pots baked well. They hold that it takes about 4 hours to bake the vessels well. Cost of firing as told by
them is Rs. 900 to 1100 per firing. It is also learnt that at the initial stage of first two hours, fuels are supplied slowly and after that
the intensity of supplying fuels is increased and are fed fast. The potters of Salun maintain that they bake 350 to 400 pots at a time
in a kiln which worth about Rs. 3000 to 4000, of which Rs. 2000 to 2500 come as profit to them. It is also learnt that most of the
potters fire their pots once or twice in a month, with the exceptions of Jaladhar Pal and Haladhar Pal (Two brothers) who can arrange

the same once in a week. (Fig.-14)

Throwing of vessels on wheel (Bhiyano)

In the process of manufacturing vessels throwing is the principal job or making of the vessel by wheel. Whether it is wheel made or
hand made every vessel has to go through the process of manufacturing by a wheel. Throwing is the process rather different stages of
manipulation of fingers by the potters to make a pot or vessel. (Fig.- 6,7) This stage actually exhibits their craftsmanship or

excellence to make various pots wit different shapes and designs.

Marketing --It is well known to the people of Bardhaman, Birbhum and Bankura that Salun is famous for its traditional earthen
ceramic or pottery. The potters sell their products through agents and by them from their houses as well. The aged potters hold that
their products had a larger market in the districts of Purba and Paschim Bardhaman, as well as in Bankura too. It is learnt that they
generally sell their product in different village Hat, such as in Khandogosh, Rasulpur and in Patrasayer etc and in various shops in

Bardhaman town. They also hold that a number of male and female agents from neighboring villages as well as from different places
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Fig.13. Arrangement of vessels on kiln Fig.14. Firing in kiln

Fig.15. Wheel made vessels(Red Ware) Fig.16. Wheel made vessels (Black Ware)
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Introduction

The present paper is an attempt to explore the possibility for tracing the relationship of the pottery making
activities between the potters of Megalithic culture and the others of eastern India. Though my basic
knowledge about pottery making activities and the communities involved in such activities with reference to
West Bengal, in this paper I have tried to trace the relationship of the above cultural matrix. We are aware
about the fact that the Chhotanagpur plateau played an important role in the evolution of so called Megalithic
Cultural tradition both informed as Sepulture and the non-sepulchral. It is also evident from the wide
distribution of Dolman, Menhir and other types of memorial stones including Vir Sthambha (Hero stone) and
other.! Pottery is also reported from such Megalithic site. In this context it is to be noted that Asura cultural
sites of the core areas of Chhotanagpur plateau like Palamo, Ranchi, Santal Pargana, Singbhum areas had
association with Megalithic tradition.”Hope my paper will also focus on the pottery making activities of Asura
culture and its association with West Bengal pottery making activities. Excavation at Saratkhel (Ranchi)
confirmed the pottery making activities of Asura culture bearing social groups and their association with so
called Megalithic Culture. Therefore, I will also try to trace the relationship between the tribal communities

and the non- tribal communities of Eastern India in the context of pottery making activities. This study is
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Forming (Garan Kara or Uchho Dewa) —The stage of forming succeeds thinning the wall. In this stage we
observe the use of a tool first in the process of throwing. The tool which helps to some extend to give the

desired shape of the vessel is called Uchho. It is a bamboo shaper.

Collaring- It is the technical acumen of a potter that forms various types of rim and neck of a pot with his
fingers and the bamboo shaper. Here is an interesting point to be noted that each and every wheel thrower of a

village has got a distinct feature of his product so far the neck and rim of a vessel is concerned. (Fig.-5)

Smoothening- (Nyata Dewa) Smoothening of a vessel while on wheel, takes place after the stage of
collaring. Smoothening is done generally either by a wet mop which the potters call as ‘Nyata’ or by the

bamboo shaper (Ucho).

Cutting off- (Pagui Namano) Once the act of smoothening is completed the potters get them ready to detach
or cut off the vessel from the remaining clay. Here an important point is to be noted that thread is used only in
cases of small vessels, which are made complete on wheel. On the other hand a needle or a small thin bamboo
slice is used to detach those vessels which are made half or incomplete, keeping a hole on the lower portion
for luting to make them complete. The Konnoujia and Maghaiya potters of Malda, the tribal potters and the
traditional potters of Bengal use thread to detach pot since all of them make large and medium size vessels

pots on wheel.

The megalithic vessels recovered from Ranchi District and from other sites of Jharkhand and Bihar are mostly
wheel turned and medium to thick fabric. The bowls, dishes, large and deep basins, large and medium vase
and Handi or other cooking vessels recovered from those sites must had required joining or luting as it is said

earlier.

Beating after throwing-Beating of wheel thrown pots is entirely done by the potter himself or by any male
member of his family. It is only in case of handmade vessels where female potters are seen to beat vessels to
make them complete one. It is to be noted that the potters of various groups entirely depend on their women
folk for manufacturing handmade pots. Beating is done to enlarge a vessel as well as to give it the required
shape with the help of an anvil and beater. The Konnoujia and Maghaiya potters in the districts of Purba

Bardhaman, Bankura and Birbhum do not require beating since they manufacture complete small pots.

Slip treatment- Use of slip in earthen ceramics is a well known phenomenon in pottery manufacturing
technology. It is important to note that categorization of ceramics in India is done according to the slips
applied on them. For example, when we say Northern Black Polished ware, it presumes the slip of black
applied to them. Archaeological excavations in Ranchi district as well as in other areas of Jharkhand, Bihar

and in Chhotanagpur plateau areas unearthed kinds of potteries not only with various shapes and fabrics but
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ARTICLE INFO ABSTRACT

Handling editor. Dr. Jose Luis Domingo Consistent gathering of immunotoxic substances on earth is a serious global issue affecting people under path-

ogenic stress. Organophosphates are among such hazardous compounds that are ubiquitous in nature. They fuel

Keywords: oxidative stress to impair antiviral immune response in living entities. Aside, organophosphates promote cyto-
Ol‘g-'iHQPhOSPhate kine burst and pyroptosis in broncho-alveolar chambers leading to severe respiratory ailments. At present, we
Oxidative stress witness COVID-19 outbreak caused by SARS-CoV-2. Infection triggers cytokine storm coupled with inflammatory
z?)I;SIDC(;\ng manifestations and pulmonary disorders in patients. Since organophosphate-exposure promotes necroin-
Antioxidants flammation and respiratory troubles hence during current pandemic situation, additional exposure to such

chemicals can exacerbate inflammatory outcome and pulmonary maladies in patients, or pre-exposure to or-
ganophosphates might turn-out to be a risk factor for compromised immunity. Fortunately, antioxidants alleviate
organophosphate-induced immunosuppression and hence under co-exposure circumstances, dietary intake of

antioxidants would be beneficial to boost immunity against SARS-CoV-2 infection.

1. Introduction

With the advancement of scientific revolution, human beings have
made the existing anthropocene more comfortable for their daily life.
From agricultural field to the industrial sector, human populations are
blessed with the use of modern technologies and equipments, which not
only reduce energy for production but also enhance yield at the same
time. But the darker side of such advancement includes consistent
gathering of detrimental chemicals in the environment contaminating
almost every component of biosphere. These chemicals have secured
their apparent presence in several drugs, food stuffs, household prod-
ucts, drinking water, agrochemicals and so on. Organophosphates (OPs)
are among such hazardous compounds that are being globally used on a

* Corresponding author.

regular basis.

OPs are amides, esters, or thiol derivatives of phosphoric acid. These
chemicals are extensively used in agriculture, horticulture, forestry,
veterinary-medicine, domestic purpose and also for the control of
vector-borne diseases. Certain OPs are being used to treat head-lice,
scabies and crab-lice in humans (Idriss and Levitt, 2009). In agricul-
tural sector, OPs are extensively applied to eradicate pests including
locusts, aphids, leaf miners, fire ants, thrips and caterpillars. These
pesticides augment both quantity and quality of agricultural products
(Chang et al., 2017). OPs namely tris-(2-chloro, 1-methyl-ethyl) phos-
phate, tris-(2-chloroethyl) phosphate, tri-n-butyl phosphate,
tri-iso-butyl phosphate, triphenylphosphate and tris-(butoxyethyl)
phosphate are admired flame retardants and plasticisers at public places
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suppressor of cytokine signaling-3 (SOCS3) which acts as negative
regulator of cytokine signaling. Results from a cytokine/chemokine
secretion analysis revealed the proinflammatory properties of Tris (1,
3-dichloropropan-2-yl) phosphate, Triphenyl phosphate and Tris
(2-butoxyethyl) phosphate (Li et al., 2020). These compounds reduce
the production of anti-inflammatory cytokines (IL-10 and IL-13) and
trigger the release of proinflammatory cytokine (TNF-a). In another
study, exposure to chlorpyrifos suppressed production of IFN-y, TNF-a
and IL-6 following LPS stimulation in mice (Singh et al., 2013). In vitro
study by Zhao et al. (2020) has claimed that, malathion can suppress the
synthesis of IL-2, IFN-y, IL-4 and granzyme-B whereas chlorpyrifos is
able to decrease the production of IL-6 in splenic lymphocytes.

4.6. Suppressed delayed-type hypersensitivity reaction

Delayed-type hypersensitivity (DTH) is a reflection of cell mediated
immune response. Study conducted by Moon et al. (1986) revealed that,
subchronic exposure of rodents to certain OP compounds viz. feni-
trothion, fenthion and diazinon resulted in marked suppression of DTH
and Arthus reaction. Malathion applied epicutaneously for 2 days or
over 4 weeks failed to elicit DTH in female BALBc mice pointing towards
impaired cell mediated immune response (Cushman and Street, 1983).
Immunotoxicological investigation by Undeger et al. (2000) using
footpad swelling assay revealed that, dimethoate at a dose of 28.2
mg/kg/day reduced DTH reaction in treated rats. A dose dependent
decrease in DTH was also observed following exposure to phosphami-
don. Ethephon, at a dose rate of 1995 ppm suppressed DTH response to
SRBC as measured by thickness of edema in hind paw in mice (Abou--
Zeid et al., 2018). Similar observation was recorded following exposure
to diazinon at a dose of 10 mg/kg in male Wister rats (Ibrahim, 2014). In
a recent study, acute intoxication of malathion (0.5 LDsg) resulted in
reduced function of Th1l lymphocytes, DTH reaction and production of
IFN-y in random-bred albino rats. Monocrotophos suppresses DTH re-
action, lymphocyte count and lymphocyte stimulation in sheep (Khur-
ana and Chauhan, 2003). Low dose oral exposure to acephate can
modulate humoral immune response and DTH response to SRBCs in
rodents (Sankhala et al., 2012).

4.7. Autoimmune responses

There is small but evolving body of literature that advocates OP
induced autoimmune responses leading to several chronic manifesta-
tions. Systemic autoimmunity is measured by anti-nuclear antibodies.
OP insecticide diazinon has been positively associated with serum
antinuclear antigens in occupationally exposed male farmers (Parks
et al., 2019). In another finding, farmers having experience of long-term
exposure to diazinon, fenitrothion, methidathion, malathion, chlorpyr-
ifos, parathion and profenofos had elevated level of blood antinuclear
antibody. Rheumatoid arthritis (RA) is a systemic autoimmune inflam-
matory disease. Its incidence of occurrence was higher in fonofos ap-
plicators (Meyer et al., 2017). Koureas et al. (2017) conducted a cross
sectional study among pesticide sprayers dealing with chlorpyriphos,
phosmet and dimethoate in Thessaly (Greece). Multinomial analysis
revealed that, frequencies for RA and allergic rhinitis were significantly
higher in OP pesticide sprayers compared to control group. Rheumatoid
factor (RF) is the autoantibody that targets healthy tissues in the body.
Rodgers (1997) has reported that, malathion administration at
non-cholinergical doses can potentially increase serum RF and
anti-dsDNA antibodies. Moreover, it can exacerbate progression of sys-
temic lupus erythematosus which is an autoimmune disease with diverse
clinical and immunological manifestations. Long-term exposure to
dichlorvos can promote development of autoimmune hepatitis (Zhao
et al., 2015). Thus, OP compounds have certain implications for auto-
immunity and organ damage.

Food and Chemical Toxicology 149 (2021) 112007
5. Mechanism of immunotoxicity: OPs versus SARS-CoV-2

People with under-performing immune system may be at high-risk of
receiving SARS-CoV-2 infection. They may also remain infectious for a
longer duration than others. Numerous studies have claimed that, OP
induced disruption of immune system may intervene antiviral immune
responses. OP compounds are the promoters of apoptosis in lymphoid
organs. Studies have shown that, OP mediated cell death is triggered by
increased levels of pro-apoptotic proteins (Bax and caspase 3) and
reduced levels of anti-apoptotic proteins (p-Akt and Bcl2) (Venkatesan
etal., 2017). Moreover, OP triggers activation of NF-xB via p53 signaling
pathway that further escalates tissue damage (Lee et al., 2014) in
lymphoid organs. Cellular demise in thymus, spleen and lymph nodes
results in reduced titer of neutralizing antibodies against viral infection
(Matter et al., 2011). Immunocytes like NK cell, LAK cell and CTL play
crucial role in clearance of virally infected cells by releasing serine
proteases (granzymes). OP inhibits activity of these serine proteases to
impair cell mediated anti-viral functions. In addition, FasL/Fas pathway
is targeted by OP compounds to hinder the activity of killer cells (Li,
2007). OPs injure dendrites of DCs more likely through inhibition of
protein kinases such as Akt family or ERK which are essential for cell
proliferation and survival (Schéfer et al., 2013). Pro-oxidative impact is
exerted via Cytochrome P450 based ROS production. ROS can over-
whelm the cellular antioxidant status to manifest OS - a major trigger to
necroptosis, pyroptosis, and parthanatos in immunocytes (Robinson
et al., 2019). Alongside, ROS mediated disruption of mitochondrial
membrane exposes cardiolipin and mtDNA to cytosol thus provoking
NLRP3 to compose inflammasome (Iyer et al., 2013). C-reactive proteins
are elevated following OP exposure and higher level of this inflamma-
tory marker can contribute to immunosuppression (Yoshida et al., 2020;
Taghavian et al., 2016). IFN constitutes the first line of defense against
viral infections (Ivashkiv and Donlin, 2014). Inability to mount an
effective IFN-response results in systemic infection (Baskin et al., 2009).
Efficiency of a virus to evade IFN-response is crucial for viral replication,
transcription and onset of pathologies (Iyer et al., 2017). Virions unable
to escape IFN-response, usually fail to replicate in host (lyer et al.,
2017). OP promotes IFN-depletion (Singh et al., 2013) and therefore can
rupture the protective-shield against viral-attack.

Similar to OPs, SARS-CoV-2 can be detrimental to immune machin-
ery and convergence of both can worsen the outcome of COVID-19.
Virions utilize ACE-2 receptors to invade target cells. However, certain
essential oils like geranium and lemon strongly reduces expression of
ACE-2 in epithelial cells that can subvert viral invasion (Senthil Kumar
et al., 2020). Molecular docking and molecular dynamics studies have
revealed that, hesperidin can distort the bound structure of ACE-2 and
spike protein fragment that could have potential anti-SARS-CoV-2
implication (Basu et al., 2020). However, many structural,
non-structural and accessory proteins of SARS-CoV-2 adopt multiples
strategies to modulate cytosolic interactome and subsequent immune
function (Fig. 1). For instance, ORF8 down-regulates MHC-I to disrupt
antigen presentation by macrophages and DCs (Park, 2020). Indeed a
recent literature has demonstrated that, ORF-8 can directly bind to
MHC-I molecule at endoplasmic reticulum to drive auto-lysosomal
degradation (Zhang et al., 2020a,b). NSP5 interacts with epigenetic
regulator histone deacetylase-2 to modulate MHC-II expression and
cytokine production (Gordon et al., 2020). SARS-CoV-2 infection pro-
motes subverted IFN-I synthesis in patients (Acharya et al., 2020). Such
response is facilitated by coronavirus PLpro that disrupts IFN genes such
as STING-TRAF3-TBK1 complex (Biez-Santos et al., 2015). In addition,
other SARS-CoV-2 proteins like NSP13, NSP14, NSP15 and ORF6 have
been suggested to antagonize IFN function by suppressing nuclear
localization of IRF3 (Yuen et al., 2020). Notably, viral M protein in-
teracts with RIG-1/MDA-5/MAVS signaling pathway to hinder IFN-I and
IFN-III production (Zheng et al., 2020). Interestingly, certain essential
oil components such as (E,E)-a-farnesene, (E,E)-farnesol and (E)-ner-
olidol have better binding affinity for SARS-CoV-2 proteins like Mpro
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ARTICLE INFO ABSTRACT

Keywords: Benthic components occupy the sediment layer of aquatic ecosystems and play a definitive role in overall system
Ecological network analysis functioning and maintenance. The exchange of inorganic and organic materials between the sediment and water
R,Ob‘fsmesi - column through benthic-pelagic coupling plays a very important role especially in shallow water ecosystems. It is
E:::gsycyc 1ng index facilitated mainly by trophic interactions between the benthic and pelagic food webs, or specifically, between the
Microphytobenthos coupling links i.e. the nodes that participate in coupling. Aquatic ecosystem models incorporating benthic food

web in details have been few. In the present study, a food web model incorporating both benthic and pelagic food
webs has been developed using EcoPath with EcoSim software, for Kakinada Bay ecosystem of Coastal Andhra
Pradesh, India and has been analysed to get an idea about this system’s functioning and integrity. Hypothetical
perturbation scenarios (perturbation of biomass of two important benthic components — microphytobenthos and
suspension feeding invertebrates) were applied to the model to study the effects of these two components on
overall system robustness and integrity. The analysis of the base model revealed that while the bay system has
not yet attained maturity, it also does not face much stress. While the system saw a decline in maturity with
increase in microphytobenthos (MPB) biomass, increase in biomass of suspension feeding invertebrate (SFI)
resulted in the exact opposite. Study of SFI biomass perturbation scenario also highlighted its role in coupling.
Modelling studies incorporating benthic components as separate groups have been few. This work aims to
provide a better insight into how benthic components may affect the whole system. Information regarding system
health and resilience provided by such models can also be used as guidelines for fishery management and policy
making.

Benthic food chain

productivity of the benthic system (Daehnick et al., 1992). It has been
estimated that MPB assemblages can contribute up to 50% of the total

1. Introduction

Benthic organisms, also called ‘benthos’, comprise of a community of
organisms that occupy the sediment layers of intertidal coastal zones
and open ocean or freshwater aquatic ecosystems. In shallow ecosystems
where light reaches the sediment, i.e. in the euphotic zone, phytoben-
thos (photosynthetic bacteria and benthic algae) can flourish and
photosynthesize (Maclntyre et al., 2004). Though, macrophytobenthos
are also present, microphytobenthos (MPB)(consisting primarily of
microscopic photosynthetic algae) has a much higher contribution to the

estuarine autochthonous primary production (Underwood and Krom-
kamp, 1999). Thus understanding roles played by different benthic
components in a system is of paramount importance when delving into
sustainable management practices.

The benthic food chain predominantly comprises of detritivores and
scavengers as primary consumers. Filter feeders such as sponges and
bivalves (seen to occupy hard sandy bottom layers) and deposit feeders
such as polychaetes (present on softer bottom layers) are other
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Fig. 3. Relation between degree of order and the corresponding robustness of
the unperturbed system.

(Fig. 5c). Detritivory to herbivory ratio (D/H) however follows an
opposite trend and decreases as MPB biomass increases (Fig. 5¢).

System robustness value increased up to 5.91% of system base value
with decrease in biomass and up to 4.67% of the same with increase in
biomass (Fig. 5b & 6).

The exergy value followed an increase in the biomass of MPB and
showed an increase of 15% from the system base value at the highest
biomass of MPB (Fig. 7).

3.2.2. Suspension feeding invertebrates perturbation scenario

Both TST and FCI values show an increasing trend along with in-
crease in biomass of SFIs (Fig. 8a). Unlike the MPB perturbation sce-
nario, redundancy is directly proportional and A/C is indirectly
proportional to biomass of the SFIs (Fig. 8b).

An increase in SFI biomass was accompanied by a decrease in TPP/
TR and TPP/TB ratios and increase in D/H ratio (Fig. 8c).

System robustness was also indirectly proportional to SFI biomass
and showed a range of —1.06% to 3.91% of system base value (Fig. 8b &
9).

Exergy value showed almost 18% increase at the highest biomass

Ecological Informatics 61 (2021) 101208

value of SFI (+99%) (Fig. 7).

4. Discussion
4.1. Unperturbed scenario =

The average ecosystem trophic level for the Kakinada Bay is 2.67
which is quite similar to the same for Hooghly-Matla estuarine system,
India (2.72; Rakshit et al., 2017) but a bit higher than the average tro-
phic level of Kuosheng Bay, Taiwan (2.35; Lin et al., 2004). The differ-
ence in the trophic level between Kakinada bay and Kuosheng bay may
be attributed to the fact that the Kakinada bay model has higher number
of carnivorous fish groups.

The Kakinada Bay trophic model comprised of ten discrete trophic
levels and the mean transfer efficiency of 12.94% was found to be
comparable with Chiku Lagoon (12%; Lin et al., 1999) and Tongoy Bay
(14%; Wolff, 1994). The transfer efficiency is however quite higher than
that of Kuosheng Bay (6.5%; Lin et al., 2004); the difference is due to the
comparatively lower D/H ratio of Kakinada Bay which indicates that the
flow to detritus is higher in Kuosheng bay than in Kakinada bay. This
correlation between D/H ratio and trophic transfer efficiencies is evident
in other systems as well (Table 5). Most of the transfer efficiencies of this
system (Table 1) were found to be within the range of 10%-20%
commonly reported in literature Odum and Barrett (1971).

Both TPP/TR (1.29) and TPP/TB (3.36) indicate the system is yet to
attain maturity since TPP/TR approaches unity and TPP/TB ratio de-
clines as the system approaches maturity (Christensen et al., 2005).

The total system throughflow of Kakinada Bay (169.17 t km™2
year™!) is quite low when compared to the TST of other similar systems
(Table 5) even though the total biomasses of the different systems were
comparable. TPP/TB ratio of Kakinada Bay is much lower than that of
the other systems cited which accounts for the low TST (Heymans et al.,
2002). The low TST value in turn results in low A/C ratio.

This is evident from the robustness value of the system which lies
outside of the ‘windows of vitality’ towards the left-hand side (Fig. 2)
indicating that while the system is resilient to stress it does not utilise
maximum potential (Ulanowicz et al., 2009). The system has more
alternate pathways between different compartments (which results in
increased resilience to stress) than is necessary for efficient perfor-
mance. As the system is still not mature, an increase in efficiency of the
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Fig. 4. Lindeman spine of Kakinada Bay; P represents producers and D represents detritus.

Table 4

Transfer efficiencies for Kakinada Bay.
Source\Trophic level I I v \ VI VII VIII X X %values
Producer 23.71 15.44 14.54 10.95 9.519 9.407 8.742 13.19
Detritus 29.97 23.52 15.47 14.2 10.81 9.517 9.307 16.11
All flows 27.37 20.77 15.23 13.42 10.56 9.497 9.214 7.783 2.597 12.94
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Abstract

- Monojit Kora' - Dolan Krishna Bayen' - Kartick Chandra Saha'

The exact analytical solution for a classical oscillator with time-dependent frequency is explored. We establish that the closed
form solution for such an oscillator is possible provided the frequency is complex and obeying some stringent conditions.
The complex nature of the frequency very often occurs in several physical problems. Therefore, the present model calcula-
tions are of relevant in fundamental and in practical situations. The solution of the classical oscillator of time-dependent
complex frequency is used to obtain the solution of its quantum mechanical counterpart. The possibilities of getting the
squeezed states and the nonclassical properties of the initial coherent radiation field coupled to the oscillator are discussed.

Keywords Quantum oscillator with complex frequency - Time-dependent frequency - Squeezing of coherent light -

Wronskian

1 Introduction

The explanation of basic physics requires some simple mod-
els. The harmonic oscillator is perhaps the most useful one
among them. A particle subject to a restoring force gives
rise to the model of a harmonic oscillator. Interestingly, the
model of a simple (one-dimensional) harmonic oscillator
(SHO) with constant frequency and constant mass provides
exact solutions both in classical and in quantum pictures.
The situation becomes quite complicated if the parameters
(mass and frequency) are time dependent. For example, the
equations of motion corresponding to the classical harmonic
oscillator with time-dependent complex frequency is given
by:

i+ o’(t)x = 0. 1))

Now, Eq. (1) does not have closed form analytical solution
even when o is a real function of time z. Of course, for real fre-
quency w(f), Eq. (1) could be reduced to the so-called Ermakov
equation [1-3]. Unfortunately, the Ermakov equation does not

< Swapan Mandal
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Published online: 20 April 2021

give closed form exact solution. In spite of these, the Ermakov
equation is well studied in various contexts [1-3]. Recently, by
using the Ermakov-Lewis invariant appearing in KvN mechan-
ics, the oscillator with time-dependent frequency is investigated
[4]. Note that the oscillator with time-dependent mass and/or
frequency are well studied by large number of researchers [5, 6,
8—14]. In all these cases [1-6, 8—19], the solutions are approxi-
mate and are involving real (7). It is already mentioned that the
presence of real w(¢) in Eq. (1) does not warrant the closed form
solution since the differential equation is involving time-depend-
ent coefficient. Of late, we obtain exact analytical solution for a
quantum oscillator with time-dependent frequency
o(t) = w(0)4/1 + %, where /3, and »(0) are constant [19]. Of
course the identical time-dependent frequency is investigated in
the context of time-dependent harmonic oscillator in an electro-
magnetic field [20] and in the dynamics of Paul trap [5]. Interest-
ingly, we also obtain the solution in terms of the elliptic function
of second kind when the frequency w(f) = w(0)4/1 + f, cos Q.
Therefore, we are still in search for a closed form solution to
Eq. (1) with few more functional dependence of w(f). In this
context, it is to be remembered that the real @ corresponds the
unitary evolution [16]. Now, the nonunitary evolution for @ cor-
responds the presence of damping. The complex nature of the
frequency w() in Eq. (1) is certainly unexplored to date. On the
other hand, in different contexts, we find investigation where the
complex nature of the frequency is considered [21-23]. The
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quantization of the oscillator is ensured since the Wronskian
is time invariant. Now, we express the position and momen-
tum operators in terms of the usual annihilation and creation
operators a(f) and a'(7). Therefore, we have

1
2 = —((a(0) +d' (1)),
\/5( ) (16)
and
20 = ——— ((a(t) = a"(1)).
\/5( ) (17)

Therefore, the annihilation and creation operators are
expressed in terms of the position and momentum operators.
Hence, we have

a(t) = % (3@) + i%(t)),

~ 1
at() = %(?(r) - ijc(t)). (18)
Now, it follows
[a(),a"(1)] = 1, (19)

where Eq. (15) is used. Instead of defining annihilation and crea-
tion operators as function of time, it is also possible to define
those operators as function of cavity length [27]. Now, we claim
that the solution of the quantum mechanical oscillator of time-
dependent frequency might be useful for investigating various
quantum optical phenomena. These include squeezing, photon
antibunching, higher ordered squeezing, and the nonclassical
photon statistics. In order to substantiate the claim, we calculate
the second-order variances involving the position and momen-
tum operator available through Eqgs. (13) and (14). Assuming the
initial coherent radiation field coupled to the oscillator, we have

_ . A —iA, A +iA,
X =< a|x()a >= o+ a, (20)

Vi

where a=lale” is a complex eigenvalue of the annihilation oper-
ator corresponding to the coherent state. The parameters lal’
and @ are the photon numbers and the phase angle respectively
of the coherent radiation field. The average momentum can be
obtained by differentiating Eq. (20). Now, the second-order vari-
ance of the position and momentum operator follow as:

(Ax)? =< a|R|a > — < a[@2a >2= J(A? + AD),
(AD)? =< a|P|a > = < a|?|a >2= %(Af +A2).

@1

Now, we obtain the Heisenberg uncertainty relation
(ADNAD = 11 [A2 + A (A2 + A2). For 1=0, 4,0)=1,
A5(0)=0, 4,(0)=0, and 4,(0)= 1. Hence, for r=0, the minimum
uncertainty condition (Ax)(/\x) = % is achieved. Now, the

squeezing in x — quadrature (X — quadrature) is obtained at the
cost of (x — quadrature) if (Ax)° < %((A)’c)2 = %). By
knowing the functional form of the time-dependent frequency
w(?), it is possible to calculate A,, A,, 4, and 4, and hence to
investigate the squeezing. The solutions (16) and (17) can also
be used to investigate other nonclassical properties of the radia-
tion field coupled to the oscillator with time-dependent
frequency.

4 Conclusion

The classical harmonic oscillator with time-dependent fre-
quency is investigated. We establish that the exact analytical
solutions of the oscillator with time-dependent frequency
are possible if the frequency is complex. The complex fre-
quency of the oscillator is expressed as the sum of real and
imaginary parts with suitable parameter which is of dimen-
sion of frequency. The exact analytical solutions of the time-
dependent oscillator are obtained when the defined parame-
ter is integrable with respect to time. In order to substantiate
our claim, we give few examples for which the oscillator
with time-dependent frequency is analytically solved in an
exact manner. The solution of the classical oscillator with
time-dependent complex frequency is exploited to obtain
the solution of the quantum mechanical counterpart of the
oscillator. The analytical solution of the quantum mechanical
oscillator of time-dependent frequency is used to discuss the
possibility of getting squeezed and other nonclassical phe-
nomena of the input coherent radiation field coupled to the
oscillator. We hope that the solutions of the oscillator with
time-dependent complex frequency will be of use in wide
range of applications.
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v € (. Similarly, assuming p > 0, it can be shown that v € Cs. Therefore, C1UC,; = My,
as desired.

Next, we claim that both C7, Cs are non-empty. Indeed, following the same arguments
used in the proof of Theorem 2.1, one can easily verify that C7, Cy # (). Finally, we claim
that C1, Cs form a separation of M ;. To establish our claim, we observe that CiNCy =1
and C; N Cy = (), as otherwise we can find ug € M such that f(ug) Lp g(ug). However,
this is a contradiction to the fact that M is connected. This completes the proof of the
theorem. 0O

The above theorem may not be true if My is not connected. We furnish the following
example in support of this fact.

Example 2.2.1. Let 4 = [0,2] € R and X = R. We define f,g € C(U,X) by f(u) =
sin mu and g(u) = 1 for all u € [0,2]. Clearly, M; = {1,2}. Now, f(3)g(3) > 0, ie.,
9(3) € f(3)T and f(2)g(3) <0, ie., g(2) € f(2)~. Then from Theorem 2.1, it follows
that f Lp g, however, g(v) # 0 for any v € My, ie., f(v) Lp g(v) for any v € M.

Our next theorem, in some sense, assimilates the above two theorems. This turns out
to be an important tool in our further developments. We omit the proof as it is trivial
in view of Theorem 2.1 and Theorem 2.2.

Theorem 2.3. Let U be a compact topological space and let X be a normed linear space.
Let f,g € C(U,X) be non-zero. Let Dy C My be such that Dy is connected. Then the
following conditions are equivalent:

(i) There exist uy,us € Dy such that g(u1) € f(u1)™ and g(uz) € f(uz)™.
(19) There exists ug € Dy such that f(ug) Lp g(uo).

As mentioned in the introduction, we obtain some of the earlier results on the
Birkhoft-James orthogonality of linear operators as simple corollaries to Theorem 2.1
and Theorem 2.2.

Corollary 2.3.1. [7, Theorem 2.2] Let X be a finite-dimensional real Banach space. Let
T,A € L(X). Then T Lp A if and only if there exist x,y € My such that Az € Tx™
and Ay € Ty~

Proof. The proof of the sufficient part is trivial. To prove the necessary part, we first
observe that

1T+ AAllsx = T + XA = [T = ([T 5%,

for all A € R. In other words, T', A € C(Sx,X) (by considering the respective restriction
operators on Sx) with 7' L g A. Therefore, it follows from Theorem 2.1 that there exist
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Atomic-Ordering-Induced Modulated Properties of Zigzag

ZnTe Nanotubes

Monoj Das, Somnath Chowdhury, and Bikash C. Gupta*

In this work, zigzag ZnTe nanotubes of various diameters are constructed from a
ZnTe sheet and are optimized geometrically through density functional theory
based energy minimization calculations. The energetically optimized nanotubes
are then used to examine their electronic properties. It is found that the band gap
of a nanotube may be adjusted over a wide range from 0.5 to 2.3 eV and the work
function of a nanotube may be adjusted in the range from 4.7 to 5.8 eV by
choosing a nanotube of appropriate diameter. Thus, zigzag ZnTe nanotube may
serve as an important band gap material for technological purposes.

1. Introduction

Basic investigation of the electrical, magnetic, optical, and cata-
Iytic properties of materials with the variation of their shapes,
sizes, and compositions has become a predominant area of
research to meet contemporary technological demands. For
instance, nanostructures of diverse shapes such as quantum
dots, nanorods, nanocones, and nanotubes have proven to exhibit
interesting properties. However, 1D nanostructures, namely,
nanowires and nanotubes, are expected to take a leading role
in practical applications due to their unique structural features.
In fact, the synthesis of carbon nanotubes!" triggered enormous
research activity in the domain of 1D nanomaterials. Intriguing
features of carbon nanotubes encouraged further investigation of
the formation of nanotubes composed of various other elements.
Accordingly, a large number of experiments were performed
and nanotubes of several binary compounds, such as BN, SiC,
ZnO, ZnS, CdSe, CdS, GaN, and HgSe were successfully
synthesized.>™!

Among noncarbon materials, ZnTe, a group II-VI semicon-
ductor, exhibits some remarkable features such as relatively
small resistance, bandgap of 2.2-2.3 eV and a very high photo-
absorption coefficient of ~3 x 10*cm™" under 540 nm.***3
Because of these intriguing features, ZnTe nanostructures were

Dr. M. Das

Department of Physics

Gushkara Mahavidyalaya

Purba Bardhaman 713128, India

S. Chowdhury, Prof. B. C. Gupta
Department of Physics

Visva-Bharati

Santiniketan 731235, India

E-mail: bikashc.gupta@visva-bharati.ac.in

The ORCID identification number(s) for the author(s) of this article
can be found under https://doi.org/10.1002/pssb.202100115.

DOI: 10.1002/pssb.202100115

Phys. Status Solidi B 2021, 258, 2100115

2100115 (1 of 6)

shown to be useful in solar cells, green
LEDs, photovoltaic devices, thermoelectric
devices, and photodetectors.'*"*# ZnTe
nanostructures were also used in nonlin-
ear optics, generation and detection of
terahertz  signals.'>?? In  another
study, Minegishi et al. observed superior
incident-photon-to-current conversion
efficiency using ZnTe-based photocatho-
des and obtained hydrogen from water
using sunlight by the process of photoelec-
trochemical water splitting.[*! Such a pos-
sibility of wide range of applications led to
several experiments for the synthesis of various ZnTe nano-
structures such as quantumdots, nanoplates, thin films, nano-
wires, nanoribbons, and nanotubes.[**% For example, Zarei
et al.*¥! synthesized ZnTe thin films by glancing angle tech-
nique and observed that they were useful in optoelectronic devi-
ces. In a study, Das et al.’*! synthesized various ZnTe
nanoparticles and reported their size-dependent structural,
optical, and vibrational properties. Again, ZnTe nanomaterials
may be doped easily and therefore, their properties could be
tuned to the desirable level.*>*) For instance, transition-
metal-doped ZnTe nanostructures have shown appealing mag-
netic and fluorescent properties.’’~*?! From this discussions, it
is clear that various ZnTe nanostructures are important for
practical applications due to the emergence of important
properties.

As the tubular structures of different materials are known to
exhibit useful properties, it is inspiring to explore the features
of ZnTe nanotubes. It is also known that the properties of the
nanotubes are sensitive to the chirality of the nanotubes; i.e.,
the zigzag nanotubes may show distinct properties from arm-
chair nanotubes. In a previous work, we extracted the properties
of ZnTe nanotubes in the armchair configuration.**! However,
the properties of ZnTe nanotubes with zigzag configuration are
yet to be examined. Apart from chirality, atomic positioning also
plays a distinct role in directing the characteristics of a nano-
tube.****! In this article, we probe the properties of zigzag
ZnTe nanotubes by changing the atomic configurations. We
assume two classes of zigzag ZnTe nanotubes on the basis
of the atomic ordering, namely, class-1 and class-2. In the
class-1 pattern, every Zn atom is directly connected by three
Te atoms and in class-2, each Zn atom is directly connected
by two Te atoms and one Zn atom. In the next section, we nar-
rate the procedures along with the essential parameters. The
outcomes are discussed in Section 3 and finally we abridge
our findings in Section 4.

© 2021 Wiley-VCH GmbH
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wrinkled-surface structure emerged as a result of the radially out-
ward displacement of the Te atoms (more electronegative) and
radially inward displacement of the Zn atoms (less electronega-
tive). More electronegative atoms possess extra electronic charges
and therefore, they try to move far off the tube axis to minimize
the electron—electron repulsion. In any molecular structure, it is
observed that the less electronegative atom occupies the central
position to minimize the electron—electron repulsion. An analo-
gous wavy surface was also noted in CdS, ZnS, and CdSe nano-
tubes.”®? Because of the relative displacements of the Zn and
Te atoms, such a relaxed nanotube resembles a coaxial cylindrical
structure: The external one is built up with Te atoms, while the
internal one is made up of Zn atoms. We may approximate the
diameter of a tube by calculating the average of the external and
internal diameters. We may further evaluate the wall width of the
tube by subtracting the internal radius from the external radius.
We have computed the diameter and wall width of the nanotubes
and display the results in Table 1 and 2. It is perceived that in the
class-1 pattern, the deviation in diameters of the nanotubes due
to energy optimization ranges from 2.04% to 2.51% and in the
class-2 pattern, deviation ranges from 3.04% to 4.35%. We have
shown the variation of wall width with respect to diameter in
Figure 4. This figure conveys that the wall becomes thinner with
an enlarging diameter of the nanotube.

For understanding the energetic stability of the nano-
tubes, we have estimated their cohesive energy per atom.

Table 1. Estimated structural parameters of class-1 nanotubes. Here, D, d,
N, and E. represent the diameter, wall width, atom number in the
supercell, and cohesive energy per atom, respectively.

Systern D A d [A] N E. [eV]
ZnTe (3,0) 11.57 0.550 32 2.292
ZnTe (9,0) 13.015 0.510 36 2.298
ZnTe (10,0) 14.454 0.475 40 2.304
ZnTe (11,0) 15.876 0.442 44 2.310
ZnTe (12,0) 17.315 0.418 43 2.315
ZnTe (13,0) 18.742 0.397 52 2.318
ZnTe (14,0) 2007 0.380 56 2.321
ZnTe (15,0) 21,613 0.365 60 2.323
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Figure 4. Dependence of the wall width on diameters of the both classes
of zigzag ZnTe nanotubes.

Cohesive energy per atom, E., can be calculated by utilizing
the expression
E(Zn,Te,) — xE(Zn) — yE(Te)

Ee= =)

(2)

where E(Zn,Te)) is the energy of the relaxed system made up
of x numbers of Zn atoms and y numbers of Te atoms. E(Zn)
and E(Te) represent the energy of isolated Zn and Te atoms,
respectively. We realize that the cohesive energies of class-1
and class-2 sheets are 2.334 and 1.991eV, respectively.
However, for a class-1 nanotube the cohesive energy ranges
from 2.292 to 2.323 eV (refer to Table 1). In case of class-2,
the cohesive energy rises from 1.951 to 1.983eV (see
Table 2). We have plotted the cohesive energies with respect
to the diameter in Figure 5. This figure exhibits that for both
classes of nanotubes the cohesive energies increase with diam-
eter and approach the values of the corresponding two dimen-
sional sheets. It is recognized that the cohesive energies of
class-1 nanotubes are slightly higher than those of the class-
2 nanotubes; i.e., class-1 nanotubes are more favorable over
class-2 nanotubes. We obtain a similar trend in case of arm-
chair ZnTe nanotubes.!*?!

The knowledge of bandgap and its variation with respect to
tuneable parameters is important for designing new nanoscale
devices with desired applications. To judge the significance of
ZnTe nanostructures in various technological applications, we
have determined the bandgaps of various ZnTe nanosheets

Table 2. Various structural parameters of class-2 nanotubes. Here, D, d,
N, and E, denote the diameter, wall width, atorn number in the supercell,
and cohesive energy per atom, respectively.

Systemn D [A) d [A) N E. [eV]
ZnTe (8,0) 11.782 0.761 32 1.951
ZnTe (3,0) 13.234 0.708 36 1.958
ZnTe (10,0) 14.642 0.663 40 1.964
ZnTe (11,0) 16.085 0.629 44 1.970
ZnTe (12,0) 17.521 0.604 43 1.974
ZnTe (13,0) 18.924 0.583 52 1.978
ZnTe (14,0) 20.352 0.564 56 1.981
ZnTe (15,0) 21.824 0.548 60 1.983
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Figure 5. The cohesive energy per atom versus diameter plot for different
zigzag ZnTe nanotubes. The red straight lines denote the cohesive ener-
gies of the ZnTe sheets.
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Abstract:
The human world faces its greatest threat of disaster in the form of the COVID-19
pandemic. Infected by the virulent coronavirus the daily life of humans is under severe risk.
The continuity and severity of this asymmetric warfare against the virus has tested the limits
of human resilience. However, the extended struggle has been further prolonged asking for
more struggles from us. Economic, psychological, physical and more such difficulties have
not able to stop our fight against this disaster. We have presented a largely unflinching face
to this adversity. Texts and traditions of the various societies, facing the danger as it is,
have played an essential part in the building of the character of the people. The same is the
case for India’s populace. Indian philosophical traditions have provided the people here
with clues to keep themselves both mentally and physically robust. Analysis of the well-
accepted traditions such as that of Samkhya, Yoga, Vedanta show that their deep
interpretations assist us in the path of achieving physical and mental equilibrium.

Keywords: Pandemic, philosophy, Upanisads, Samkhya, Yoga, Vedanta, disaster
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Assessment Of The Novels With Special Reference To
Chetan Bhagat
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I Research Scholar, Department of English, Dr. A.P.] Abdul Kalam University, Indore, M.P.
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ABSTRACT:

The basic historical perspective of Indian English literature attempts to contextualize the
genre's development and rise from its inception to its current popularity. British colonialism
in India coincided with the rise of Indian English literature and history. Although academics
agree that the first good Indian English work dates from the early 1800s, opinions differ. The
adoption of English literature and language by the Indian upper-response class, as well as
educational reform by the British administration and missionary efforts, all contributed to
its rise. This article highlights about the assessment of the novels with special reference to
Chetan Bhagat.

Keywords: Chetan Bhagat, Novels, Assessment.
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Abstract:

The Mahabharata is one of those Smrti texts that have a lot of material on Indian sastras
along with which is morals and teachings associated with the Indian schools of philosophy.
Throughout the vast expanse of the text Vedanta and other schools of philosophy are
represented but arguably the most importance has been accorded to the Samkhya system.
Of the 25 Samkhya tattvas the prakrtitattva has featured prominently in the Mahdabharata
and has gotten treatment which is unique to the grand epic. The prakrtitattva has received
its proper and elaborate treatment in Isvarakysna’s Samkhyakarika and this opens the
arena for a comparative analysis of the tattva in terms of their treatment in the
Mahabharata and the Samkhyakarika. What emerges is that the principle has been handled
almost similarly except for the introduction of the concept of Isvara in the Mahabharata
which sits atop prakrti and controls its actions, while in the Samkhyakarika it is completely
independent.
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ASCERTAINING THE MEANING OF SAMKHYA

Monimala Mondal
Assistant Professor, Department of Sanskrit, Gushkara Mahavidyalaya

Abstract

Naming of any idea or material is extremely important as it provides one with a general introduction
and basic or initial conception of the idea under discussion. Amongst the Sadadarsana, except for the
case of Samkhya, a very definite connection to a particular root-word and their nomenclature can be
established. For example, the term ‘vedanta’ refers to the end or termination point or the ultimate
philosophical maxims of the Veda as encapsulated in the phrases brahmavidya or atmajnana.
Therefore, there is no confusion regarding the naming of the Vedanta school of philosophy.
Etymologically samkhya means samyaka jiiana or complete knowledge. But, at different times and in
different texts such as the Mahabharata and Arthasastra terms such as anviksa, parisamkhyana
provides it with differing interpretations. Therefore, the emergence and the naming of Samkhya as a
philosophy that expounds the tattvas related to the interplay of prakrti-purusa gives rise to a host of
questions. And these can only be answered by complete explanation of the term samkhya.

Key Words: Samkhya, samkhyd, parisamkhyana, samyaka jinana, anviksa, Mahabharata, Arthasastra

Of the six systems of Indian philosophy Samkhya is one which is very well-known, acclaimed as
being ancient and has been well-analysed. Studies of its antiquity were very common in the 19" century
and were noted as such even by the German scholar Garbe. Larson quoting him says that, ‘there can be
no doubt.... that Samkhya is one of the oldest philosophies of the Indian tradition.” In the Santiparva of
the Mahabharata the importance and depth is enthusiastically proclaimed by the authors when they record
the following — nasti samkhyasamam jﬁdnam.ii Similarly, the Svetasvatara Upanisad states — tatkaranam
— meaning that the Universal Cause can only be accessed by Samkhya-yoga.

samkhya-yogadhigamyam’ '
In many of the Smytis the term ‘samkhya’ was used various times as a synonym for jriana. For example,
in the Bhagavata Gita jiiana-yoga is referred to as jiianayogena samkhyanam® or as ‘yat samkhyaih
prapyate sthanam’ Samkhya is also affirmed as ‘kptanta’, — samkhye kptante proktani siddhaye
sarbakarmanam’' — its acclamation as the pathway to inference of the atman. The above-mentioned
laudatory examples from an eminent text such as the Bhagavata Gita show the high prestige it had
amongst the brahmanas. The adulation provided by the Gita shows the importance that was accorded to
the Samkhya system of knowledge,

It would be prudent at this moment in this paper to define the meaning of the term samkhya, a
very difficult task when put in contrast to defining the other members of the Sadadarsana such as Vedanta,
Mimamsa, Nyaya etc. These terms come with their meaning laden in them, not something that can be
said for samkhya. The definition provided by the dictionaries for the latter does not indicate any specific
system or school of philosophy and therefore the basics of the philosophy that the appellation indicates
are not found easily. And hence the need for explicating the term becomes essential. In this paper my
attempt would be to explain the definition(s) of Samkhya, specific to the contexts, to find the reasons for
the establishment of the term as a system of philosophy that originated in the works of Maharsi Kapila.

The affixation of ‘sam’ with the ‘khya’ root gives the word ‘samkhya’. ‘Samkhya’ in common
parlance translates as numbers, 1, 2, 3, etc.". It is from this word the term Samkhya emerges. Hence the
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complete vision which can be understood as complete philosophy which results in the complete
knowledge or satya jiiana. The knowledge that helps in the discernment of perpetual, predictable and
therefore inanimate and passive matter or jadapraparica from purusa who is continually changing and
animation itself is satya jrana. This has moreover, been termed as vyaktavyakta-vijiana, vivekakhyati,
viveka-jiiana etc. Samkhya samyagvivekenatmakathanamityarthah — this quotation by Vijiianabhiksu in
Samkhyapravacana-bhasya makes it crystal clear that the word samkhyd here is used in its
epistemological sense. And, moreover, he had no intention of using the word in its numerological
denotation.

samkhyadarsanametavatparisamkhyanadarsanam

samkhyam prakurute caiba prakytim ca pracaksate™"

tattvani ca caturvimsat parisamkhaya tattvatah
samkhyah saha prakytyd tu nistattvah pancavimsakah**

A different reading of the last referred sloka of the Mahabharata can be found in Pravacana- bhasya by
Vijiianabhiksu where he writes —

samkhyam prakurvate caiba prakytim ca pracaksate
tattvani ca caturvimsat tena samkhyam prakirtita™™

The word ‘samkhya’ is used here as referring to the acquirement and analysis of self by way of complete
viveka. Hence, there can be no doubt regarding its use and understanding by Vijiianabhiksu. The mere
numerological connotation of the term is not acceptable to him as exemplified here.

Several other scholars have followed Vijiianabhiksu’s interpretation of the
term samkhya as given in the Mahabharata. They are also of the opinion that the use of term in
Mahabharata is primarily epistemological. This is based on the idea that the Mahabharata talks of
paramapurusa’s aim of achieving moksa or kaivalya as being attained by knowledge about the
vivekajiiana of prakyti and purusa. Since the Samkhya philosophy as elucidated here is based completely
on the idea of vivekajinana and its achievement it would foolish to suggest any other usage or utilisation
than epistemological. Even the synonymical samkhyan is used in the sense of theory of knowledge. For
example, the Bhagavadagita says — procyante gunasamkhyane*. Similar application can be viewed in
the  Bhagavata ~ Mahapurana  when it  states ‘namo  bhagavate = mahapurusdaya
sarvagunasamkhyandyanantayavyaktaya nama iti’ ' This is made manifest in Sridhara’s commentary
when he notes - sarvesam gunanam samkhyanam prakaso yasmat. i He is explicit of the root of
‘samkhya’ being ‘samkhya’, the latter meaning comprehensive knowledge or samyaka jniana, and
Samkhya Sastra is the repository wherein it resides.**V Even the Mahabharata supports this when it says
- samkhyajnanam pravaksyami parisamkhyanadarsanam ™

However, it should be mentioned that though the epistemological interpretation of the term
samkhya as explained by the attainment of comprehensive knowledge of viveka by understanding the
nature of the relation between prakyti- purusa has been given primacy the numerological explanation of
it should not be ignored at all. Many scholars, both from, Orient and Occident have given special attention
to such an explanation.

Volume : 38, No. 4, 2021 Page | 147



Jijnasa
ISSN : 0337-743X

Darsana with the Commentaries of Sankara Misra and Jayanarayana Tarka Panchanana.

Calcutta, Asiatic Society of Bengal

e Tripathi, Dinanath (Ed.). (1990). Manameyodaya, Vol. I, Prameyaprakaranam, Kolkata:
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Abstract

The paper attempts to show why in the postcolonial world the term ‘Holocaust’ can never be
considered as a specific historical phenomenon; rather it must be used in its wider
implication as the world we inhabit is full of human suffering in view of the painful plights of
displaced communities worldwide. Besides bringing out V.S.Naipaul’s Holocaust
consciousness manifested in his portrayal of unhappy lives of displaced people, lives
pathetically ‘free’ from any sense of belongingness, their challenges and predicaments in the
context of In a Free State, the author tries to justify the use of ‘comic’ in Holocaust comedies
keeping in view Naipaul’s unique use of ‘comic.’. Moreover by finding parallelisms from
Holocaust film comedies Naipaul’s use of ‘comic’ is considered. The paper tries to theorize
the need of taking resort to ‘comedy’ in order to survive in a world full of threats and
challenges.

Keywords: Displacement, Holocaust, comic, Parallelisms

“It’s amazing. The race that has suffered the most is obviously the Jews in the
Holocaust, and the Jewish humour is very much a part of suffering.”
Walcott and Baer 1996, 171

“I took refuge in humour — comedy, funniness, the satirical reflex, in writing as in
life, so often a covering up for confusion”.
The Enigma of Arrival 1987, 167

Introduction

Comedy for ages has remained a matter of controversy in literature. The arguments
traditionally placed against comedy are: “Addressing motifs of ridicule, comedy is itself
ridiculous and can, thus not be taken seriously. It cannot prove a source of insight as tragedy
can” (Dadlez and Luthi 2018:81). Tragedy is viewed as the highest kind of literary form
whilst comedy is held inferior to it. As says Stolnitz, comedy is “lower than tragedy not only
because of the lesser intensity, complexity and subtlety of our response...but also because it
lacks the compactness and vividness of structure which, as tragedy unfolds in time, creates a
tightly-knit, climactic and integrated experience in the spectator” (Stolintz 1955:60).
However, the similarities between tragedy and comedy have been underlined by a number of
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and Linda to get from their lives in the land of their self-chosen exile. Bobby is tortured at
the barrack room by the army and it sends an echo back to the persecution of man in the
regime of Nazi Germany. In the “Epilogue” we are once more disturbed when Naipaul
shows how the whipping of the Egyptian beggar boys can be entertaining to the travelers and
the book ends with reference to the “ragged waiters” (Naipaul, 246), “agitated peasant
crowds” and “defeated soldiers” who are to know total defeat in the desert” (Naipaul, 247).
Thus, throughout the book Naipaul’s focus is on helplessness, suffering and victimization of
poor mankind. Holocaust never needs to be mentioned. But its absence never lets one forget
the “presence” of it as the torture and persecution of mankind and the resultant pain and
suffering of poor human folk is as present as ever. Only the machinery of torture gets
changed in ages. However, not only thematically but also in his use of ‘comic’ Naipaul’s
novella has resemblances with that of a Holocaust film comedy.

A Holocaust comedy does not end happily. Similarly, here neither of the stories has
happy ending. The marriages that take place in the first two stories are not indicative of
better future. Naipaul uses humour mostly to show the wrongness of the situations. For
instance, sometimes we are tempted to view Santosh as a comic character. At times his
situations appear to us funny. But beneath that what is apparently amusing, there lies the
central sadness of his position. The very first day Santosh comes to Washington, he starts
feeling completely “enclosed” Santosh’s discomfort at the sound of air-conditioner or the
sense of enclosure of a man who has never been in an aeroplane before or has never used an
elevator is comic. But the suggestions of an incremental enclosure serve to underline the
systematic reduction of freedom attending the life of a migrant. It seems that in Holocaust
comedy when no more laughter is possible, the hero tends to achieve a tragic dignity; he
becomes almost a heroic figure. It applies to Naipaul’s second story which is almost devoid
of the comic touches. One major function of humour is that it helps one to go through the
trauma of living. But in this story the narrator is to suffer so terribly, that he fails to retain his
sense of humour. It further causes a severe nervous breakdown and though he recovers from
it, he ultimately becomes a pathetic figure. But he is still heroic in the sense that he is not a
completely defeated character. He thinks of sending a message of death to his home but he
does not commit suicide even in the face of utter hopelessness. In the final story Linda is
allowed to employ her sense of humour to go through her sense of trauma. But finally it is
the horrible situation all around her that makes her sense of humour stop working. In the
final story once again there are some sources that give rise to comic pleasure as the
characters here attempt to have comic escape. It is true that the situation is so horrible that
they are not allowed such escapes but their attempts to take resort to humour to go through
the trauma of living almost symbolizes Naipaul’s attempt to represent the horror of living
comically. However, it is to be noted that the principal feature of a Holocaust film comedy is
to present horror comically. The task is a difficult one as at the same time it should not
appear as a comic entertainment. Though Naipaul uses ‘comic’, the novella cannot be called
a comedy. The book is even not a tragedy as no great tragedy befalls any of these characters.
Zizek (Zizek 2000:26-29) discusses the failure of tragedy and comedy genres to represent the
Holocaust. Naipaul writes here from the deepest ironic vision, in the words of Friedlander
the “tragic-ironic” vision (Friedlander 1988:289), the same that permeates a Holocaust
comedy.
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ARTICLE INFO ABSTRACT

Handling Editor: Thomas Knudsen Rotenone is a broad-spectrum pesticide employed in various agricultural practices all over the world. Human
beings are exposed to this chemical through oral, nasal, and dermal routes. Inhalation of rotenone exposes bio-
molecular components of lungs to this chemical. Biophysical activity of lungs is precisely regulated by
pulmonary surfactant to facilitate gaseous exchange. Surfactant proteins (SPs) are the fundamental components
of pulmonary surfactant. SPs like SP-A and SP-D have antimicrobial activities providing a crucial first line of
Lungs defense against infections in lungs whereas SP-B and SP-C are mainly involved in respiratory cycle and reduc-
Carbohydrate recognition domain tion of surface tension at air-water interface. In this study, molecular docking analysis using AutoDock Vina
Molecular docking has been conducted to investigate binding potential of rotenone with the four SPs. Results indicate that, rote-
none can bind with carbohydrate recognition domain (CRD) of SP-A, N-, and C- terminal peptide of SP-B, SP-C,
and CRD of SP-D at multiples sites via several interaction mediators such as H bonds, C-H bonds, alkyl bonds,
pi-pi stacked, Van der Waals interaction, and other. Such interactions of rotenone with SPs can disrupt biophys-
ical and anti-microbial functions of SPs in lungs that may invite respiratory ailments and pathogenic infections.

Keywords:
Rotenone
Surfactant protein

1. Introduction cytotoxicity, and organotoxicity on human and model organisms

(Mandi et al., 2020; Khatun et al., 2018; Rajak et al., 2018; Sarkar

Pesticide pollution is a major global health concern. Indiscriminate
application of pesticides has contaminated almost every component of
the biosphere. Till date, numerous pesticides have been formulated.
According to the target organism, pesticides are classified as herbi-
cides, fungicides, insecticides, rodenticides, nematicides, and mollusci-
cides. These chemicals target specific metabolic pathways in pests to
control their population. However, they may interrupt various
biomolecules in organisms other than pests to elicit toxic responses.
Numerous studies have reported pesticide-induced oxidative stress,

et al., 2018; Nicolopoulou-Stamati et al., 2016; Podder and Roy,
2015; Rajak et al., 2015). Additionally, pesticide exposure can disrupt
protein homeostasis and augment pathogenicity of infectious as well as
fatal diseases (Rajak et al., 2021; Rajak and Roy, 2018).

Rotenone is a colorless, odorless and crystalline heteropentacyclic
broad-spectrum insecticide derived from the roots and stems of Lon-
chocarpus and Derris species. It is lipophilic in nature and therefore
can easily cross lipid bilayer of cells in several tissues. Rotenone is
an established inhibitor of complex I of the mitochondrial electron

Abbreviations: ALA, Alanine; ARG, Arginine; ASN, Asparagine; ASP, Aspartic acid; CYS, Cysteine; GLN, Glutamine; GLU, Glutamic acid; GLY, Glycine; HIS, Histidine; ILE, Isoleucine;
LEU, Leucine; LYS, Lysine; MET, Methionine; PHE, Phenylalanine; PRO, Proline; SER, Serine; THR, Threonine; TRP, Tryptophan; TYR, Tyrosine; VAL, Valine.
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3.2. Rotenone ~ SP-B interaction

Rotenone interacted with binding site 1 of N-terminal peptide of
SP-B with affinity of — 6.8 kcal/mol. ARG12 formed two conventional
H-bonds of 2.099 A and 2.208 A length with rotenone. Other covalent
interactions were also evident between rotenone and several amino
acid residues.

Rotenone interacted with N-terminal peptide (binding site 2) of SP-
B with affinity of —5.6 kcal/mol. Two H-bonds between ligand and
ARG17 were noticed with bond length of 2.382 A and 2.421 A.
ILE15 established Van der Waals interaction with the ligand. Further,
Pi interactions were also recorded between rotenone and PHEI],
LEU14, ILE18, and MET21 of SP-B.

Rotenone binds with C-terminal peptide of SP-B with various bonds
and interactions. Amino acids such as MET3 and LEU4 formed H-
bonds with rotenone. Bond lengths were measured as 2.567 A for
MET3 and 3.01 A for LEU4. Pi interaction was established between
ligand and ARG10 & LEU13 of SP-B. Affinity for C-terminal peptide
of SP-B was recorded as —5.6 kcal/mol (Fig. 4).

3.3. Rotenone ~ SP-C interaction

Rotenone interacted with binding site 1 of SP-C with affinity of
—5.8 kcal/mol. Three H-bonds were established between rotenone
and ARG10 with bond length of 2.339 A, 2.402 A, and 2.434 A. Alkyl
and Pi-alkyl interactions were contributed by PRO9 and ARG12.
Ligand established Van der Waals interaction and C-H bonds with
SER1 and PRO3 respectively.

Interaction between binding site 2 of SP-C and rotenone was stabi-
lized by conventional H-bond (bond length: 2.155 A) shared by LYS23.
Other interactions involved Pi interaction (ILE15, PRO19, VAL20,
LEU22, LEU26) and Van der Waals interaction (PHE17). Affinity for
binding site 3 was recorded as —5.5 kcal/mol.

Rotenone interacted with binding site 3 of SP-C using conventional
H bond between ligand and ALA8 (bond length: 2.420 A and 2.438 A).
C-H bond was shared between ligand and ALA7. Van der Waals inter-
action was stabilized by amino acid residues viz. PRO9, ARG10, and
PRO16. ILE15 and PHE17 established other non-covalent interactions
with the rotenone. Affinity for binding site 3 was recorded as
—5.3 kcal/mol (Fig. 5).

3.4. Rotenone ~ SP-D interaction

Interaction between rotenone and binding site 1 (CRD) of SP-D was
stabilized by three conventional H bonds shared by ASN288, ALA290,
and ARG343. Other interactions included Van der Waals (GLU289,
THR336, ARG349) and Pi interaction (GLU333, PHE335). Affinity
was measured as — 6.3 kcal/mol.

Rotenone can bind CRD (binding site 2) through conventional H
bond (GLN258; bond length: 2.047 A) and C-H bonds (SER294,
SER298). Van der Waals interaction was stabilized between ligand
and amino acids such as PHE254, MET295, THR296, TYR306,
PRO307, THR305, and GLY309. Rotenone interacted with binding site
2 of SP-D with affinity of —6.3 kcal/mol.

Rotenone binds at neck region (binding site 3) of SP-D with two
conversional H bonds shared between the ligand and amino acid
ARG272 (bond length: 2.745 /f\) and SER273 (bond length: 2.047 ;\).
Other interactions included Van der Waals (GLY241, GLU242,
GLU354, PHE355) and Pi-interactions (GLU276, VAL240, 1LYS243,
ALA275). Affinity for binding site 3 was recorded as —6.2 kcal/mol
(Fig. 6).

Binding between rotenone and CRD domain (binding site 4) of SP-
D was stabilized by one H-bond (ARG343), several Van der Waals
interactions (GLU289, THR336, ARG349, GLU321, GLU329,
ASN323, ASP325, ASN341), Pi-Pi interaction (PHE335) and other
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non-covalent interactions (GLU333, ALA-290). Affinity was measured
as —6.0 kcal/mol.

Interaction of rotenone with CRD of SP-D at binding site 5 was
mediated by two conventional H bonds. Amino acids ARG-272 and
SER-273 participated in convensional H bond formation between SP-
D and rotenone. GLY241, GLU242, and GLU354 were involved in
Van der Waals interaction between protein and ligand. Binding of
ligand was further stabilized by Pi-interactions stabilized by VAL240
and ALA275. Other non-covalent interactions were established by
LYS243 and GLU276. Affinity for binding site 5 was recorded as
—5.9 keal/mol (Fig. 7). Table 1 represents hydrogen and hydrophobic
interactions between SPs and ligand.

3.5. Affinity of rotenone and other pesticides for SPs

Molecular docking analyses have shown that rotenone has higher
affinity for SPs compared to other pesticides (Table 2; Fig. 8). Rote-
none showed 2-2.19 fold higher affinity than the dichlorvos, acephate,
and ethion for SP-A. Affinity of rotenone for SP-B was 1.94-2.06 fold
higher than the other three pesticides. Rotenone had 1.70, 1.81, and
1.87 fold greater affinity for SP-C when compared to dichlorvos, ace-
phate, and ethion respectively. Rotenone showed higher affinity
(1.70-1.96 fold) than dichlorvos, acephate, and ethion for SP-D.

4. Discussion

The present in silico study has revealed potential of rotenone to
bind pulmonary surfactant proteins at multiple sites.

Rotenone was detected to interact with multiples sites of CRD of
monomeric SP-A. Interactions were stabilized by conventional H
bonds, C-H bonds, alkyl/pi-alkyl contacts and Van der Waals interac-
tion between the ligand and the several amino acid residues of SP-A.
CRD is critical to most SP-A mediated biophysical functions and is
needed for maintenance of proper respiratory cycle. In addition, glob-
ular domain of CRD interacts with carbohydrate or other ligands of
microbial pathogens in lungs and blocks further infection. For
instance, CRD of SP-A binds with surface glycoprotein of Pneumocystis
carinii, a common cause of life-threatening pneumonia and enhances
adherence to alveolar macrophages (McCormack et al., 1997). It helps
in neutralization, agglutination, and clearance of Pneumocystis carinii.
SP-A acts as an important modulator of alveolar macrophage function
that is required for enhanced capacity of phagocytosis of Mycobac-
terium tuberculosis (Gaynor et al, 1995). Respiratory syncytial virus
(RSV) is the leading cause of bronchiolitis in developing world. Tri-
meric units of SP-A effectively neutralize RSV in human bronchial
epithelial cells and reduce the level of infection (Watson et al.,
2017). Moreover, SP-A via its Sialic acid residues functions as an opso-
nin in the phagocytosis of influenza A virus (H1N1 and H3N2) by alve-
olar macrophages (Benne et al., 1997; Benne et al., 1995). Aspergillus
fumigates is an opportunistic fungal pathogen that causes allergic bron-
chopulmonary aspergillosis. Studies have clearly indicated that, SP-A
interacts with the glycosylated antigens and allergens of Aspergillus
fumigates and thereafter lowers risk of allergic reactions like high
levels of IgG, IgE, blood eosinophilia, and extensive infiltration of lym-
phocytes (Madan et al., 2001). In another study, SP-A null mice was
observed to be more susceptible to pulmonary fungal infection with
Histoplasma capsulatum than age-matched wild-type control mice
(McCormack et al., 2003). The increased susceptibility was associated
with reduced number of CD8" cells in lungs of SP-A null mice.
Carboxyl-terminal domain of SP-A containing C-type lectin CRD has
antioxidant property. It directly protects surfactant phospholipids
and macrophages from lipid peroxidation and oxidative cellular injury
(Bridges et al., 2000). Thus, binding of rotenone to CRD at multiple
sites can disrupt the interaction between SP-A and several microbial
pathogens that can further result in exacerbated infection in alveoli
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cytokine release and subsequent lung tissue injury through different
signaling pathways such as TLR4 (Arroyo and Kingma, 2021). SP-D
inactivity in severe asthma is involved in disease persistence. SP-D
enhances binding and internalization of allergen-containing sub-
pollen particles with primary bronchial epithelial cells and facilitates
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their clearance (Schleh et al., 2010). Therefore, lack of functional
SP-D may result in allergen-mediated breathing ailments. Importantly,
phagocytosis and pulmonary clearance of RSV in airways are enhanced
by SP-D as CRD recognizes RSV glycoproteins in a Calcium-dependent
fashion (LeVine et al., 2004). Influenza virus is also targeted and opso-
nized by SP-D (White et al., 2008). Interestingly, recombinant frag-
ment of human SP-D has been shown to interact with spike protein
of SARS-CoV-2: the causative agent of ongoing pandemic disease coro-
navirus disease-19 (COVID-19) (Madan et al., 2021). In this study,
recombinant fragment of human SP-D inhibited SARS-CoV-2 replica-
tion more efficiently than antiviral drug, Remdesivir. In another study,
SP-D showed a dose-responsive binding to receptor binding domain
and acted as entry inhibitor of SARS-CoV-2 pseudo-typed viral parti-
cles (Hsieh et al., 2021). These findings have suggested that, depletion
in functional SP-D might result in increased susceptibility to COVID-
19. SP-D also inhibits bacterial LPS-triggered inflammatory cell
response (Atochina-Vasserman et al., 2010). Various ligands such as
1,3-p-D-glucan, 1,6-p-D-glucan, galactosaminogalactan galactoman-
nan, glucuronoxylomannan, and mannoprotein 1 of pathogenic fungi
are recognized by CRD that aids to fungicidal activity of SP-D
(Madan and Kishore, 2020). It agglutinates Aspergillus fumigatus conidia
and escalates uptake of opsonized conidia by alveolar macrophages
and neutrophils (Madan et al., 1997). SP-D also binds with acapsular
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which is impossible. This implies that
d(Tu,w) =0=Tu =w = Su,

and u is a coincidence point of S and 7". Therefore, in all cases, u is a coincidence point of
Sand T.

To prove that u is the unique point of coincidence of § and 7, let v(# u) be another
point of coincidence. Then, Tu = Su and Tv = Sv. We have d(u, v) = d(Tu, Tv) > 0.
Considering Definition 2.5, we have

¢(d(Tu, Tv)) < Y (p(Mr,s(u, v))), (2.6)

where
Mr,s(u, v) = max {d(Su, Sv),d(Su, Tu),d(Sv, Tv),

%[d(Su, Tv) +d(Tu, Sv)]}

= max{d(Su, Sv), 0, 0, % [d(Su, Sv) + d(Su, Sv)]}
= d(Su, Sv)
=d(u,v).
Now, from (2.6), we obtain
¢(d(u, v)) = ¢(d(Tu, Tv))

< ¥ (¢(d(u, v)))
< ¢(d(u,v)),

and we arrive at a contradiction. Hence, 7" and S have a coincidence point in X'. O

The subsequent example affirms our obtained result.

Example2.7 Let X = R be equipped with the metric d(z, w) = |z — w|. We define two
mappings 7 and S by

T, — 0, when z = 0;
T+, when z # 0,

and
S, — 0, when z = 0;
©Z13z4+1, whenz #£0.

Here, one can easily check that 7 (X)) € S(X) and S(X) is complete. Also, we take ¢ (1) = ¢

and ¥ () = at, where % < a < 1. Now, we have two possible cases as follows:

Case-I: whenw =0,z > 0; then, d(Tz, Tw) = d(Tz,T0) =d(z+1,0) =z + 1,
p(z+1)=z+1.
We have

1
M 5(z,0) = max {d(Sz, S0), d(Sz, T2), d(S0, T0), = [d(Sz, T0) +d(Tz, SO |
1
=max {d(3z+1,0),dBz+ 1,2+ 1),d(0,0), E[d(Sz +1,0)

+d(z+1,0)]}

& springer JDIAC
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Now, we deliver the ensuing result concerning the existence and uniqueness of solution to
the boundary value problem.

Theorem 4.3 Let us consider the boundary value problem (4.1), (4.2) and assume that any
one of the following conditions hold:

(F1) there exists a real number B with 0 < B < 1, such that

|f (&, u(C)) = f(& v = BIf(E&, u@))] =B sup |u(r)]

0<t<l

for all real-valued continuous functions u(¢), v(¢) defined on [0, 1], and AK| > 1;
(F2) there exists a real number B with 0 < B < 1, such that

| (S u(@)) — f(&,v@D] = Blu(@) —v(©)]
for all real-valued continuous functions u(¢), v(¢) defined on [0, 1], and LKy < 1.

Then, the problem has a unique solution in C[0, 1].

Proof Let us consider the complete metric space (C|[0, 1], d), where d is the sup metric. We
define a self-map 7 on C[O0, 1] by

1
(Tu)(7) = ?»fo Gz, ) f(&, u(¢))dg

for all u € C[0, 1] and T € [0, 1]. Then, the fixed point(s) of T is the solution(s) of the
boundary value problem (4.1), (4.2). First, we assume that condition (F'1) holds. Then, we
have

AG(T, O f(E.u(@) — (&, v@)] = BAG(T, D) f (&, u(@)] — BAG(z, &) sup |u(T)].

0<r<l

Hence

1
/O G O (€ u(@) — F(2.v(E)]de

1

1
S/O BAG (T, O)| f(&, u(g))|ds — ; BrG(r. &) sup [u(r)|dS

0<r<l

and

1
/0 G (. O f (6 u(©)) — 2G (T, O) f (£ v(©))]de
1
5/0 BAG (. D)1 (¢, u(©))|d¢
1

— [ BAK: sup |u(7)|dg
0 0<r<l

1

- /0 BAG(x, O (€ u(@)Ide — BAK u(T)]
1

< /0 BAG(t, )1 £ (€. u(@)]dC — Blu(o)|

1
=B ’/0 AG(T, ) f(& u(0)ds —u(r)). (4.3)

& springer JDIAC



294  Page 22 of 22 A.Chanda et al.

Cosentino M, Vetro P (2014) Fixed point results for F-contractive mappings of Hardy- Rogers-type. Filomat
28(4):715-722

Case KM, Zweifel PF (1967) Linear transport theory. Addison-Wesley, Reading

Cabada A, Wang G (2012) Positive solutions of nonlinear fractional differential equations with integral bound-
ary value conditions. ] Math Anal Appl 389(1):403—411

Dehghani R, Ghanbari K (2007) Triple positive solutions for boundary value problem of a nonlinear fractional
differential equation. Bull Iran Math Soc 33(2):1-14

Dabiri A, Moghaddam BP, Machado JAT (2018) Optimal variable-order fractional PID controllers for dynam-
ical systems. J] Comput Appl Math 339:40-48

Garai H, Dey LK, Cho YJ (2020) On contractive mappings and discontinuity at fixed points. Appl Anal
Discrete Math 14(1):33-54

Hu S, Khavanin M, Zhuang W (1989) Integral equations arising in the kinetic theory of gases. Appl Anal
34(3-4):261-266

Jungck G (1976) Commuting mappings and fixed points. Am Math Mon 83(4):261-263

Jesus IS, Machado JAT (2012) Application of integer and fractional models in electrochemical systems. Math
Probl Eng 2012:248175

Jleli M, Samet B (2015) A generalized metric space and related fixed point theorems. Fixed Point Theory
Appl 2015:61

Jleli M, Samet B (2014) A new generalization of the Banach contraction principle. J Inequal Appl 2014:38

Khantwal D, Gairola UC (2019) An extension of Matkowskis and Wardowski$ fixed point theorems with
applications to functional equations. Aequat Math 93(2):433-443

Karmakar S, Garai H, Dey LK, Chanda A (2021) Existence of solutions to non-linear quadratic integral
equations via measure of non-compactness (to appear in Filomat)

Liu X, Chang S, Xiao Y, Zhao L (2016) Some fixed point theorems concerning (y, ¢)- contraction in complete
metric spaces. J Nonlinear Sci Appl 9(6):4127-4136

Machado JAT, Babaei A, Moghaddam BP (2016) Highly accurate scheme for the Cauchy problem of the
generalized Burgers-Huxley equation. Acta Polytech Hungar 13(6):183—195

Moghaddam BP, Dabiri A, Machado JAT (2019) Application of variable-order fractional calculus in solid
mechanics. Appl Eng Life Soc Sci Part A 2019:7

Moghaddam BP, Machado JAT (2017) Time analysis of forced variable-order fractional Van der Pol oscillator.
Eur Phys J Spec Top 226(16-18):3803-3810

Mostaghim ZS, Moghaddam BP, Haghgozar HS (2018) Computational technique for simulating variable-order
fractional Heston model with application in US stock market. Math Sci (Springer) 12(4):277-283

Malkowsky E, Rakocevi¢ V (2019) Advanced functional analysis. CRC Press, Taylor & Francis Group, Boca
Raton

Pant RP (1999) Discontinuity and fixed points. J Math Anal Appl 240(1):284-289

Rhoades BE (1977) A comparison of various definitions of contractive mappings. Trans Am Math Soc 226:257-
290

Rhoades BE (1988) Contractive definitions and continuity. Contemporary Math 72:233-245

Rus IA, Petrusel A, Petrusel G (2008) Fixed point theory. Cluj University Press, Cluj-Napoca

Sawangsup K, Sintunavarat W, Cho YJ (2020) Fixed point theorems for orthogonal F-contraction mappings
on O-complete metric spaces. J Fixed Point Theory Appl 22(1):10

Wardowski D (2012) Fixed points of new type of contractive mappings in complete metric spaces. Fixed Point
Theory Appl 2012:94

Xu X, Jiang D, Yuan C (2009) Multiple positive solutions for the boundary value problem of a nonlinear
fractional differential equation. Nonlinear Anal 71(10):4676—4688

Yang X, Baleanu D and Srivastava HM (2021) Advanced analysis of local fractional calculus applied to the
Rice theory in fractal fracture mechanics. In: Methods of mathematical modelling and computation for
complex systems, pp 105-133. Springer Nature, Switzerland

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

& springer JDIAC



International Journal of

Sanskrit Research

International journal of Sanskrit Research

V"f‘.’f“-’,!(-'.\l-rj ournzl bFefereed ‘morrs e 7 f A P

ISSN

"

2394-7519, Impact Factor (81

2 LS. £
= /1/ e calio: r ',-r_"”%/_"(?[f_”

This certificate confirms that "®WHTY: 72" rzs published masuerryy: il TERGeee T

W ﬁﬁﬂl‘:',

Details of Published Article as follow.

Volume : 8

Issue C |

Year ;2022
Page Number . 219-223

ceroeE N RIS
Dete 01-91-2022

Yours Sincerely,

>\
%Lﬂ 4 AR
af ? | \u ]
e e - — \ : . e
Akhil Gupta
Publisher

International Journal of Sanskrit Research
www.anantaajournal.com
Tel: +91-9711224068




ISSN: 2394-7519

LISK 2022; 8(1): 219.223
C2022 15K
www.anantagenrnal.com
Recrivesd; 2421122021

-\ﬂ‘rplﬂi: 26.12.2021

wefTo: T

TR BT

Correspunding Author:
wéTT: TIA:

a1 avarra: wegAfaun:,
et weifauran:
qdasura:, afanage, Wi

International Journnl of Sapakelt Research 2022¢ K(1): 219-22)

International Journal of
Sanskrit Research

JHoloe1l

ygEARTEd i ForgEaAes AEeT:

oo T

aeATC:
Wmﬁﬁnwﬂmﬁﬁ@rﬁmﬁﬁ%umﬁvﬁﬁmﬁx;

Aoy zfr am aemEal fudim aTEeAWEgeIaE: qer FEAET
memﬁmﬁﬁﬁmaqﬁm-mamn
mﬁ”ﬂ“ﬁmmmw:lmmmﬁm:,
mygEE T FOTEQEA  AeE T fiffeq =w=f aFET=
T AT AT AEdTRaT St T
meﬁﬁmmlmﬁwaaﬁmﬁﬂqqm
A AR SRNTEE TSR GETe: | ATz A A,
a@wm:wﬁwﬁwammlmm-wwﬁm#a
mmhﬁuﬂaﬂﬁmﬂaﬁmﬂm,aﬁqwm
R AR FOTEAAHE  HYAEAA e A AT ot
e armaestea faeiad

FEVRRT: — FOTGE, ATFO:, FepgEEdl

e

drSprdmrafzer myEeaTEeT v fafewE EEL I IS ERILESH
g TTHAT: geATdr  AreEe e ey SRR
ATy Safiar T aw A Ty T FTRRTHI
gferrft aren SediE Gred-gEeaedR:  dF §RIE
HAAATTS qumhmﬁﬁﬁmamﬂ-wmﬁ-w:n
WATAIEIEd AR ATH ST AR gEAAEl R
gaafafy:, voagnfraremiiarene, fagrafam;, FradeqdiaTT,

~ 19~



jional Journal of Sansknt Rescarch
et REICE I c I ) S —
el TETRERE F afy yawamy
W‘%’ q Twﬁ'g‘r:sh oI T AT
o TR AN, ez A gfeny
TR T qerar ST e HEATVA:
ATeTeRd avrafa TyTEy: —

ofi e faw 5 e Asfifad sftam
T FearaetaTgierer: Trserm dsfreg o

uar  defteafd: FoivgEeme ged afaean
Tt e, s g, W, e
ﬁmﬁﬁﬁmWMI
rarfR waifr aifwafeenf afws =afR
PIEE R el fadtars=

TIT F FHATTAT: FT FoF Fa a4 -

“STOTY FH FHA T F LA FAARNT THE
qeH FH G FHA GaAT: FAATI AT TN

10

Trdierony Foormata e g afd@T 9y &
FEAAUGE  Fdfq ForgeERtd 9T
mﬁmmﬁwﬁmwﬂww@m|
qrATETT AEA FedT THAAET AT TATTR
ZaIfd, FTasfea ammEst 9gqd T2 IS
AFoT:  Agfved: ¥ fowad awat g@m
AZAAZHT AT F51aAl 3T HFOT: q7 I AFE
qafa aft 7 varaq v qem: g smeafa

P oATpEATEAL TR, T,
AEIAH A (AT aTa:, AT, $3%0, 3.3

10 qﬂwwiﬁ' FOFTEH. m’
AR AT Atz arer), 92, .99

hp .-w}rw.arlilfﬂ-'l'-'i‘-‘”‘“"J L

SR i g
4 = l|1 1
gt rg ot oot Fefi mgrafrATil

frgmradanry ezt aft Al ki
T ﬁ‘rrﬁ:rm'vm’r Fm
! . T;WT lT.ﬂTﬁ“

AGEAAT Wg AT rf”’m
TrETedT: ATIqHATT arrEm 3 AfaTH,

qom: e wfad @A A
mﬁmﬂﬁ?qﬁﬂiaﬁawﬁm
ﬂﬁwm?wmﬁaﬁﬁaﬂw

AT A AT T
FAFATTH: FoTaq|
Wwﬁ?ﬂﬁﬁmﬁm""z
FEET: ATEA A T i
FEATE A IS T5 T ?ﬁ'FrT 29 I

BT rrﬁlr?ﬂm fargasmq AFom:
TOTYTOT erw:| frgaaTET: WWWETWW

gﬁﬁz'r

Wﬁmﬁwﬁwm 'q'rrrmﬁ 12%0, 2.3Y
¥ AYEEARTEd],  FOTEQRe.  TAWEEY,
HrpTArGH e afPafa=Tea:, aITorE, §%0, 2.3¢

222~







Reproductive Biology 21 (2021) 100559

Contents lists available at ScienceDirect

T

Reproductive Biology

journal homepage: www.elsevier.com/locate/repbio o—

Understanding the cross-talk between mediators of infertility and L))

Check for

COVID-19 i

Prem Rajak®*, Sumedha Roy”, Moumita Dutta®, Sayanti Podder®, Saurabh Sarkar®,
Abhratanu Ganguly!, Moutushi Mandi#, Salma Khatun"

2 Department of Animal Science, Kazi Nazrul University, Asansol, West Bengal, India

b Department of Biomolecular Medicine, Faculty of Medicine and Health Sciences, Ghent University, Belgium

< Department of Environmental and Occupational Health Sciences, University of Washington, Seattle, WA, USA

9 Post Graduate Department of Zoology, Modern College of Arts, Science and Commerce, Ganeshkhind, Pune, Maharashtra, India
€ Department of Zoology, Gushkara Mahavidyalaya, Gushkara, Purba Bardhaman, West Bengal, India

fPost Graduate Department of Zoology, A.B.N. Seal College, Cooch Behar, West Bengal, India

& Toxicology Research Unit, Department of Zoology, The University of Burdwan, Purba Bardhaman, West Bengal, India

" Department of Zoology, Krishna Chandra College, Hetampur, West Bengal, India

ARTICLE INFO ABSTRACT
Article history: COVID-19 is the ongoing health emergency affecting individuals of all ages around the globe. Initially, the
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Received in revised form 27 August 2021
Accepted 29 August 2021
Available online 1 September 2021

impacts of COVID-19 on the reproductive system of both men and women. Hence, the present review
aims to shed light on the distribution of SARS-CoV-2 entry factors in various reproductive organs. In
addition, impacts of COVID-19 mediators like disrupted renin angiotensin system, oxidative stress,

Keywords:

COVID-19

Reproductive health
Renin Angiotensin System

cytokine storm, fever, and the mental stress on reproductive physiology have also been discussed. For the
present study, various keywords were used to search literature on PubMed, ScienceDirect, and Google
Scholar databases. Articles were screened for relevancy and were studied in detail for qualitative
synthesis of the review. Through our literature review, we found a multitude of effects of COVID-19

Cytokine storm mediators on reproductive systems. Studies reported expression of receptors like ACE-2, TMPRSS2, and
Oxidative stress CD147 in the testes, epididymis, prostrate, seminal vesicles, and ovarian follicles. These proteins are

known to serve as major SARS-CoV-2 entry factors. The expression of lysosomal cathepsins (CTSB/CTSL)
and/ neuropilin-1 (NRP-1) are also evident in the testes, epididymis, seminal vesicles, fallopian tube,
cervix, and endometrium. The binding of viral spike protein with ACE-2 was found to alter the renin-
angiotensin cascade, which could invite additional infertility problems. Furthermore, COVID-19
mediated cytokine storm, oxidative stress, and elevated body temperature could be detrimental to
gametogenesis, steroidogenesis, and reproductive cycles in patients. Finally, social isolation, confine-
ment, and job insecurities have fueled mental stress and frustration that might promote glucocorticoid-
mediated subnormal sperm quality in men and higher risk of miscarriage in women. Hence, the influence
of COVID-19 on the alteration of reproductive health and fertility is quite apparent.
© 2021 Society for Biology of Reproduction & the Institute of Animal Reproduction and Food Research of
Polish Academy of Sciences in Olsztyn. Published by Elsevier B.V. All rights reserved.
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Box 2. SARS-CoV-2 mediated Cytokine storm.

Infection with SARS-CoV-2 causes a cytokine storm that can lead to organ damage. The S1 subunit of the viral spike protein
interacts with TLR7/8 to recruit downstream adaptors (MyD88, IRAK 4/1, and TRAF6). TRAF6 with dimeric ubiquitin conjugating
enzyme complex (Ubc13-Uev1A) activates TAK1/TAB1/2 and IKKo/IKKB. IKKo/IKKB phosphorylates kB to promote the nuclear
translocation of NF-kp involved in the transcription of various proinflammatory cytokines responsible for the cytokine storm.
Endosomal dsRNAs through TLR3/4 are also implicated in the direct activation of NF-kp through the recruitment of adaptor proteins
namely TRIF, TRAF6, and RIP1. PAMPs and damage associated molecular patterns (DAMPs) also interact with NLRP3 to assemble
procaspases-1 and ASC (apoptosis-associated speck-like protein containing CARD) into a multimeric component i.e.
inflammasome. Activated caspase-1 cleaves prolL1f and prolL18 to generate the active version of proinflammatory cytokines.
In addition, caspase-1 cleaves Gasdermin-D at Asp276 to separate N- and C-terminus domains. Active N-termini create pores in
lipid bilayer to elicit pyroptosis and subsequent organ damage. Intense inflammation invites epididymal and testicular
immunopathologies in men whereas impairs ovulation and endometrial receptivity in females.

Aberrant expression of IL10 in decidual T-lymphocytes is evident in
women with recurrent miscarriage [71]. Dysregulation of inflam-
matory mediators are known to promote endometriosis-associat-
ed reproductive failure [72]. Cyclooxygenase 2 (COX2) production
is enhanced by cytokines, and inhibitors of COX2 are implicated in
treatment of dysmenorrhoea and heavy menstrual blood loss [73].
This indicates the possible contribution of COX2 to female
infertility. Moreover, COX2 has links with endometrial carcinomas
[74]. Finally, synthesis of Prostaglandin E2 (PGE2) is triggered by
proinflammatory cytokines [75]. Dysregulated PGE2 is responsible
for menorrhagic endometrium and excessive menstrual bleeding
in women [76,77].

Therefore, the above suggested that cytokine storms caused by
COVID-19 could be detrimental to the reproductive organs and
reproductive physiology of both men and women.

4.3. Oxidative stress and disturbed reproductive health

Oxidative stress (OS) is a physiological condition in which the
redox equilibrium is disrupted as a result of excessive reactive
oxygen species (ROS) production at the subcellular level. SARS-
CoV-2 mediated disruption of the RAS can lead to accumulation of
ANG-II in blood plasma, and then promote ROS production via the
NADPH oxidase (NOX)-protein kinase C (PKC) dependent pathway
(Box 3) [78]. Hypoxia is a common symptom of COVID-19 and it
acts as a stimulant for ROS generation [79]. Meta-analysis of 1210
COVID-19 cases has revealed reduced hemoglobin levels (5.9 g/L-
7.1 g/L) [80] which might be related to anemic hypoxia and cellular
ROS production in patients.

The nuclear factor erythroid 2-related factor 2 (Nrf2) is a
transcription factor that maintains redox balance in a living
system. Respiratory viruses can abrogate the Nrf pathway to
impose OS [81]. Moreover, proinflammatory cytokines can
increase ROS production [82], putting redox-equilibrium in

jeopardy. Excessive production of ROS and disturbed antioxidant
defense machinery have been found to be evident during
coronavirus infection [83]. Some researchers have argued that
coronavirus induced lung injury is triggered by OS and NF-kB
signaling in patients [84].

Excessive ROS and subsequent OS in male gonads can impair
genesis, motility, and fertilization capacity of mature sperms.
Surprisingly, a Canadian research group has discovered substantial
ROS generation in 40 % of the semen collected from infertile men
[85]. Related to this, the cell membranes of spermatozoa are rich in
polyunsaturated fatty acids (PUFAs) that are extremely vulnerable
to ROS-induced lipid peroxidation (LPO). LPO promotes the
disruption of membrane fluidity and the rapid loss of ATP from
spermatozoa, leading to axonal damage, midpiece defects, and
reduced sperm motility and viability [86]. Excessive ROS is also
positively correlated with varicocele in men [87], which is a
leading cause of male infertility.

Other effects of ROS and OS on male gonads have also been
observed. For example genetic materials of spermatozoa are highly
vulnerable to ROS-induced base modification and degradation
[88]. Single or double stranded DNA breaks in gametes can lower
the reproductive potential of fertile men. Moreover, infertile men
with greater ROS levels tend to have more apoptotic spermatozoa
than control individuals [89]. Massive ROS also impairs sperm
motility, morphology, and ability to penetrate oocytes [90], and
Sertoli cells injured by ROS lead to decreased sperm count and
motility [91]. Additionally, Steroidogenesis is sensitive to redox
dyshomeostasis and increases in the activities of COX2 and MAPK
[92], and chemicals inducing ROS production impede testosterone
synthesis in Leydig cells [93,94]. Finally, OS promotes long-term
changes in epididymis and maturing spermatozoa resulting in
declined sperm quality [95].

Optimum levels of ROS are implicated in the proper mainte-
nance of female reproductive health. However, recent studies have

Box 3. NOX and Nrf cascades linked to Oxidative Stress.

The interaction between ANG-Il and AT4R triggers PKC and Src kinase mediated signaling pathways. PKC activates NOX, which is
involved in ROS production. NOX is a multimeric protein composed of two membrane subunits (gp91-phox, p22-phox), three
cytosolic subunits (p47-phox, p67-phox, p40-phox), and one G-protein Rac. Glycoprotein (gp)91-phox is NOX-2 specific and its
homologs (DUOX1 and DUOX2) are detected in NOX-1, 3, 4, and 5. PKC phosphorylates p47-phox to facilitate its binding with the
p67-phox/40-phox complex. A trimeric complex is thus formed that translocates to the cell membrane and interacts with p22-
phox. Src kinase activates Rac which independently move to the membrane and forms the active NOX complex. NOX then oxidizes
molecular Oxygen into ROS. Nrf2 is a transcription factor, playing crucial role in redox-homeostasis. The activity of Nrf2 is
regulated by Keap1 (Kelch-like ECH-associated protein-1) via cullin-3 dependent proteosomal degradation. Several kinases (PKC,
PI3K/Akt, GSK-3p, JNK) phosphorylate Nrf2 and block its degradation. Phosphorylated Nrf2 then translocates into the nucleus and
forms a heterodimer with Maf (masculoaponeurotic-fibrosarcoma) to bind antioxidant response elements (AREs) on nuclear DNA.
AREs are implicated in the synthesis of endogenous antioxidants that alleviate OS. Respiratory viral infections can inhibit Nrf2
signaling and therefore promote ROS production and subsequent OS in host.
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ARTICLE INFO ABSTRACT

Keywords: Estuaries provide enumerable ecosystem services to mankind in terms of provisional, regulating, supporting,

Ecopath model recreational and information services. However, the persistent human-environment interactions for these ser-

Fco-exergy vices altered the ecological integrity of estuaries. Although the small estuaries receive little attraction in scientific

Ecosystem health . . . N

Robusts studies due to their low surface area and regional importance, these ecosystems are more vulnerable to
obustness . . . . e . .

Terekhol anthropogenic pressures and require urgent attention from the scientific fraternity. The Terekhol Estuary (TRE) is

a small tropical estuary situated along Goa, west coast of India, gaining recognition in recent years due to the
pollution risk from tourism activities. Moreover, the estuary also behaves as an extension of the marine realm
during the dry season. The food web structure and network flow indices of the TRE was assessed to reveal its
present ecological status. The Ecopath modelling approach was employed to delineate the ecosystem structure
and trophic functioning of the estuary distributed in 22 ecological compartments from 2018 to 2019. The trophic
level of the food web ranged from detritus (TL-1) to sharks (TL- 4.53). The ecosystem structure demonstrated a
grazing chain (herbivory) based organization over the detritus-based pathway. The proportion of exports to the
total flows was 35% for the TRE. The model has a high total system throughput (12,043.6 t km~2 year™1), low
system omnivory index (0.17) and connectance index (0.21), and a moderate relative ascendency (45.1%). Finn’s
cycling index (2.17%) indicated very low recycling in the system. All these indicators along with the eco-exergy
index (8567.22 g detritus equivalent m2), specific eco-exergy (38.25) and robustness index (0.11) classified the
estuary as be immature, less stable and less organized and is in the initial stages of its development. The
ecological indicators analyzed here point towards a medium to a high level of impact in the TRE due to
anthropogenic activities. We also highlight the management measures to be implemented in order to restore the
ecological quality of the TRE.

Tropical estuary

1. Introduction and offer fisheries resources to traditional fisherfolk living on the banks

of these ecosystems (Beck et al., 2001; Cabral et al., 2007; Sreekanth

Estuaries are transitional systems that provide ecosystem services in
the form of material resources (fish, sand, silt, etc.), tourism, navigation
routes, recreation and culture, water quality regulation, and carbon
sequestration (Beck et al., 2001). Estuaries function as nursery habitats,
migration channels, and reproduction sites for fish and other aquatic
organisms (Elliott et al., 2007; Nicolas et al., 2010). They also provide
foraging habitats for aquatic species at all levels of the trophic hierarchy
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E-mail address: gbsree@gmail.com (S.G. Bhavan).
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et al., 2020a). However, these ecosystems are under stress all over the
world because of various anthropogenic pressures such as overfishing,
pollution, and habitat destruction (Coates et al., 2007; Diaz and
Rosenberg, 2008; Elliott et al., 2007; Lal et al., 2021). The ecological
functioning of an estuary is supported by diverse functional groups and
their complex trophic interactions with each other, which ultimately
reflects the ecosystem integrity (Lal et al., 2021; Lobry et al., 2008;
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Table 2 (continued)

Group name Value Reference

P/B 1.4 Estimation from empirical formula,
year™! data from current study

Q/B 7.1 Estimation from empirical formula,
year ! data from current study

EE 0.71 Estimation from Ecopath

Diet composition 79 Current study and field sampling
samples

17  Large pelagics

B 0.03 t Estimation from empirical formula,
km~2 data from current study
P/B 2.1 Estimation from empirical formula,

year ! data from current study

Q/B 6.9 Estimation from empirical formula,
year data from current study

EE 0.53 Estimation from Ecopath

Diet 96 Current study and field sampling
samples

18 Small benthic
carnivores

B 0.55t Estimation from empirical formula,
km 2 data from current study

P/B 3.1 Estimation from empirical formula,
year ™! data from current study

Q/B 16.73 Estimation from empirical formula,
year ! data from current study

EE 0.91 Estimation from Ecopath

Diet 386 Current study and field sampling
samples

19  Jellyfish

B 1.13t Duan et al. (2009); Sreekanth et al.
km~2 (2020a)

P/B 2.70 Duan et al. (2009); Sreekanth et al.
year ! (2020a)

Q/B 21.4 Duan et al. (2009); Sreekanth et al.
year’l (2020a)

EE 0.49 Duan et al. (2009); Sreekanth et al.

(2020a)

Diet 76 Current study and field sampling

samples
20  Sharks

B 0.04 t Estimation from empirical formula,
km 2 data from current study

P/B 0.03 Estimation from empirical formula,
year ! data from current study

Q/B 14.22 Estimation from empirical formula,
year™? data from current study

EE 0.33 Estimation from Ecopath

Diet 75 Current study and field sampling

21  Birds

B 0.001 t Mohamed et al. (2008); Sreekanth et al.
km 2 (2020a)

P/B 0.04 Mohamed et al. (2008); Sreekanth et al.
year’1 (2020a)

Q/B 19.51 Mohamed et al. (2008); Sreekanth et al.
year ! (2020a)

EE 0.00 Estimation from Ecopath

Diet Etezadifar and Barati (2011);

Sivaperuman and Javson (2011)
22 Detritus

B 200 t Estimation from empirical formula,
km™2 data from current study
EE 0.07 Estimation from Ecopath

B: biomass, P/B: production/biomass, Q/B: consumption/biomass, and EE:
ecotrophic efficiency.

were averaged over the sampling sites and over the 2 years (2018 and
2019), and biomass was expressed in tonnes per square kilometre.

2.5. Birds

The major species of aquatic birds identified from the estuary were
Great Egret (C. albus), Western Reef Egret (E. gularis), and Little
Cormorant (Phalacrocorax niger). For birds, B, P/B and Q/B values were
collected and modified from those for similar ecosystems (Duan et al.,
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2009; Mohamed et al., 2008; Pitcher et al., 2002; Rybarczyk and Elkaim,
2003; Sreekanth et al., 2020a). The diet composition for these species
was collected from secondary sources. The diet and feeding habit data
for Great Egret, Little Cormorant, and Western Reef Egret were collected
from published literature from the estuarine wetlands of Kerala, India
(Sivaperuman and Javson, 2011) and Hara Biosphere Reserve, Persian
Gulf (Etezadifar and Barati, 2011). Expert ecological knowledge of or-
nithologists and enthusiasts was also used in determining the diet
composition of birds.

2.6. Zooplankton

Zooplankton density was recorded as the number of individuals per
cubic metre of water and was used for arriving at the biomass values
based on the average weight of individuals calculated using image
analysis (Alcaraz et al., 2003); P/B values were calculated from the
empirical formula used by Selleslagh et al. (2012) using the weighted
average individual body weight (W) of the subgroups:

P
— =0.6457 x W7 (5)
B

Values of Q/B for zooplankton were collected from published sources
(Mohamed et al., 2008; Sreekanth et al., 2020a, 2020b) and modified as
required.

2.7. Phytoplankton and benthic producers

The sampling sites for phytoplankton were marked in the estuary
map, and we collected the samples during the dry saline phase in 2018
(December and March) and 2019 (December and March). The phyto-
plankton was sampled from surface waters of the estuary at high tide +2
h and the samples were fixed using 1% Lugol’s iodine solution. The
density was used for calculating the biomass after obtaining the
weighted average individual body weight for each subgroup (diatoms,
dinoflagellates, and blue-green algae) (Mahlmann et al., 2008; Wang
and Seibert, 2017; Wasmund et al., 2017). The biomass of benthic
producers and P/B values for phytoplankton and benthic producers were
collected from published sources (Mohamed et al., 2008; Sreekanth
et al., 2020a) and modified as required.

2.8. Jellyfish

The values of biomass, P/B, and Q/B for jellyfish were collected from
secondary sources (Duan et al., 2009; Sreekanth et al., 2020a).

2.9. Heterotrophic and sessile benthos

Heterotrophic and sessile benthos were sampled at high tide +2 h
using a Van Veen grab (sampling an area of about 250 cm? to a sediment
depth of about 10 cm), preserved in polythene bags, transported to the
laboratory, and washed and gently sieved over a 1 mm mesh. All or-
ganisms were stained with Rose Bengal and preserved in 5% formalde-
hyde buffer for subsequent identification and their biomass was
recorded. For benthic groups, the P/B values were calculated using the
formula P/B = 0.6547 W"%7, where W is the weighted average indi-
vidual body weight of the benthos components; Q/B values for the
benthos component were collected from other similar Ecopath models
(Mohamed et al., 2008; Selleslagh et al., 2012; Sreekanth et al., 2020a)
and modified as required.

2.10. Detritus

The biomass of detritus was calculated using the empirical equation
from the primary production (PPR) data collected from the chlorophyll-
a method (APHA, 2005) from the sampling sites mentioned in the study
area and euphotic depth suggested by Christensen and Pauly (1993):
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Abstract. In this sequel, we introduce and study the concept of the weak orthogonal metric spaces
as a generalization of the orthogonal metric spaces. Besides, we define and study the generalized
quasi-contractions on such spaces and illustrate several non-trivial examples to endorse our obtained
results. Among other things, as corollaries we obtain the main results of some of the pioneering
articles existing in the literature. Finally, we answer the open question posed by Gordji et al. [On
orthogonal sets and Banach fixed point theorem, Fixed Point Theory, 18(2):569-578, 2017].
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1. INTRODUCTION AND PRELIMINARIES

Let (X,d) be any metric space and let T be a self-mapping on X. Then the set
Fiz(T) ={z € X : Tx = x} is the fixed point set of 7. An operator 7T is said to be a
contraction on X if

d(Tz,Ty) < ’r’d(.’177 y)

holds for all z,y € X and for some r € [0,1). The well-known Banach contraction
principle [3] states that if T is a contraction on a complete metric space X, then T
has only one fixed point.

Over the years, the metric fixed point theory has enthralled many a number of
mathematicians in finding new theories, solving many real-life phenomena and there-
fore, a considerable number of research articles were put in print where the generalized
versions of the metric notion are investigated by making alterations to the basic met-
ric axioms. Eventually, there are a handful of metric structures which have come into
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Proof. (A) We consider a sequence (x,,) in X such that z,, = 1— %ﬂ for all n € N.
Clearly, this sequence is an O-sequence and converges to 1. For alln € N, Tz,, = 2
and T'1 = 1, which implies that T is not an O-continuous mapping. It is easy to check
that T is an orbitally O-continuous mapping.

(B) To prove this, we consider the following cases:

Case-I: Let us consider z € (0,1). Then

Or(z) = {IT"z:n=0,1,2,...}

11
= 2, 2,2, =,... ¢
{55773, 737 }

1 1
OT(’I'): {T,§2,§,2}

Therefore for all z € (0,1) U (1,00), Or(z) contains two subsequences. However, the
subsequence (y,) = {3} is the only Cauchy O-sequence which converges in X.
Case-II: For x = 1,0p(x) = {1,1,1,...} contains a constant sequence which is a
Cauchy O-sequence.

From the above two cases we deduce that (X, 1,d) is a T-orbitally O-complete

metric space. Now we consider a sequence (z,,) in X such that x,, = L for all n € N.

Clearly, this sequence is a Cauchy O-sequence, but not convergent innX . Therefore,
(X, L,d) is not an O-complete metric space.

In the sequel, we extend the above notions in weak orthogonal metric spaces.
Definition 2.16. Let (X, L, d) be an O,-metric space and let T be a self-mapping
on X. Then T is said to be orbitally O,,-continuous at z € X if for every O,,-sequence

(Yn) in Op(z) for any x € X,

Similarly for z > 1,

UYn = 2=>Ty, > Txz.

Definition 2.17. Let (X, 1,d) be an O, -metric space and let T be a self-mapping
on X. Then X is said to be T-orbitally O,-complete if every Cauchy O,-sequence
(yn) in Op(z) for any = € X, converges in X.

3. MAIN RESULTS

This section comes up with the definition of generalized quasi-orthogonal contrac-
tions in a weak orthogonal metric space and it presents a fixed point result concerning
such kind of maps. We also illustrate an example to validate our findings.
Definition 3.1. Let (X, L,d) be an O,,-metric space and let T be a self-map on X.
Then T is a generalized quasi L-contraction if

d(Tz,Ty) < kM (a,y)
holds for all orthogonally related elements z,y € X, where, 0 < k < 1 and
M(z,y) = max{d(z,y) d(z,Tz),d(y,Ty),d(z,Ty),d(Tz,y),
d(T?%x, ), d(T?x, Tx), d(T?z, y), d(T?z, Ty)}.

Now we discuss one fixed point result related to such kind of contractions.
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Editor speaks.........

It is high time the focus of the critics
and research scholars shifted from urban/
metropolitan to rural/tribal or Adivasi
literature.The forces of the urbanisation,print
culture and commecialisation have resulted not
only in keeping the Adivasi communities
marginalised but also have adversely affected
their laguages and literary cultures .Tribes in
India are still thousand miles away from the
mainstream of the society: the urban and
metropolitan.However,it should not be pushed
to oblivion that the roots of Indian literary
tradition lies in the rich oral literature of the
tribes/Adivasi/Banavasi.Their verses , in the
form of songs or chantings are expressions of
their existence and close connection with their
soil and the world of nature.The folktales,songs
and literature have been orally transmitted from
one generation to another and survived for ages
in the face of several threats like modernisation
and advancement in various fields. Yes, we have
achieved materialistic prosperity but on the other
hand become aesthetically bankrupt to
appreciate the undying beauty of the unwritten
literature by making proper study.It is a pity that
a large number of folktales of the tribes, in other
words their rich literature are already lost due
to the very fact that those are in oral forms.

Hence, attempts must be made with
concerted efforts at an accelerated pace for
collection and conservation of tribal languages
and their rich literature that are under serious
threats.We may lose an invaluable part of our
history and rich literary heritage in case we fail
to document the tribal history, literature that are
in oral forms.

So, there is an urgent need to create a
space for the study of tribal literature within the
canonised written texts .Identifying and reading
literature in which orality is not dissmissed as
casual utterances in different dialects need to
be ensured .

‘Rock Pebbles’ has been constantly
trying to publish research works on marginal
literature,Adivasi/Banabasi and other socially
vulnerable people of the country.

Our heart-felt gratitude to the scholars,
literature enthusiasts and well wishers for their
unconditional support to make the journal a
‘Rock of Gibraltar’.

- Chief Editor
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Indian Democracy: A Case Study
in Political Violence and Peace Building

Saroj Kumar Sarkar

India is the largest liberal democratic country in the world. For more than seventy
four years we have been witnessing the conduct of successful elections, peaceful changes
of government at the Centre and in the States, people exercising freedom of expression,
movement and religion. India has also been developing and transforming economically and
socially. At the same time we, quite often, listen complains about prevalent inequalities,
injustice or non-fulfillment of expectations of certain sections of the society. Indian
democracy has been suffering so many problems as like as political violence, intolerance,
poverty, illiteracy, casteism, communalism and religious fundamentalism, unemployment,
corruption, criminalisation of politics. At present time , Indian democracy is passing through
various crises and difficulties. Political violence and political murders are rapidly increasing
at present times in India. It is dangerous threat to Indian democracy.

Keywords: Democracy, casteism, criminalization,Political murder, competitive politics.

India is the largest democratic country in the world. It is a democratic country
which is mentioned in our Constitution . What is Democracy ? Meaning of Democracy long
back, former President of the United States of America, Abraham Lincoln said, “Democracy
is a government of the people, for the people, and by the people.” | Today , democracy is
defined as a form of government in which the supreme power is vested in the people and
exercised by them directly or indirectly through a system of representation usually involving
periodic free elections. Democracy has been defined in many ways. Bryce believes that
“Democracy really means nothing more or less than the rule of the whole people, expressing
their Sovereign will by their votes”., In the present age, democracy is just not limited to
political democracy. It means more than a mere form of government. In its comprehensive
form, democracy means, or ought to mean, (1) a form of government, (ii) a type of state, (iii)
a pattern of social system, (iv) a design of economic order, and (v) a way of life and culture.

Political Violence: Political violence is the deliberate use of power and force to
achieve political goals.(WHO,2002). Political violence is characterized by both physical
and psychological acts aimed at injuring or intimidating populations ., Violence has been
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political violence in our country. BJP is the political branch of the RSS. The RSS declared
cultural Nationalism which mean ‘one nation, one state and one culture. BJP and the like
minded organisations like Vishaw Hindu Parishad (VHP) , Brajrang Dal and Shiv Sena
want to spread Hindu nationalism resulting in politicization of Hinduism, and national
secularisation. The resultant, political violence is increasing at present times throughout
India which creates problem in democratic atmosphere and damages national integrity and
peace among the people.

India is a multi-party state. There are many national parties, state level parties,
regional parties in India. These are created on the basis of caste, language, region and
religion. Different regional parties are involved in competitive vote bank politics. They
want to capture political power. In this way they are involved in conflict and create
violence.

Political violence is correlated with Political criminalization. In recent years,
criminalization of politics in India has become a debatable issue. There have been allegations
that there are some elements in politics that do not have faith on democratic values and
practices. They indulge in violence and take refuge in other unhealthy, undemocratic methods
to win elections. Undoubtedly, this is not a healthy trend in politics and there is an urgent
need to apply serious check on such tendencies. Criminalization of politics is the very
negation of democratic values and has no place in a democratic set up. Democracy can be
strengthened by adopting and promoting democratic values and shunning criminal activities.
Recently, the judiciary, while taking a serious note of criminal tendencies in politics, has
showed signs of adopting remedial measures to apply a serious check on such elements.
The Central government and many State governments have been taking steps to address
this issue effectively. This is a matter of great satisfaction and a healthy sign for the successful
functioning of democracy in our country. We, as awakened citizens and as voters of the
largest democracy in the world, can also contribute by discouraging such persons who have
a criminal background, from contesting elections. We find some unfair means like booth
capturing, vote ragging, threatening the voter by the party muscleman or goonda in election
period. The general voters are failed to vote as per their own choice. It is a very bad culture
in our country which is increasing day by day.

Unemployment is also related with political violence. Educated unemployed men
join with different political parties with a hope to earn. They take it as a source of income,
so we find group conflict in a party which creates violence among them. Party members and
cadres want to grip the power which moved the competition and conflict.

Casualties: The victims in these clashes are mostly innocent people like students,
teachers, labourers, farmers, agricultural workers and small shopkeepers. Most affected
people in West Bengal pre and post poll violence are from Dalit community ..

Political violence is implicated in a range of mental health outcomes, including
depression and anxiety. It is a great threat to the democratic values and peaceful situation in
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Abstract: Corruption in India is an issue which affects the economy of central, state and local government
agencies in many ways. Corruption is a great problem in India. It is not only Indian problem but also world
wide problem. We have found it every countries less or more. India is largest democratic country.in the world.
It has long history of financial, Political, Administrative corruption. After independence, we have noticed
many corruption and Financial scam which were done by political leader or Ministers, and bureaucat in our
conntry. It has spread top to bottom in nation. It is a great challenge to remove from our administration. People
are losing their faith on administration, judiciary system, and political leaders. Social morals and values are
spoiling day by day. It has so many causes as like as Political patronge, nepotism, greediness, lack of
transparency, increasing of unemployment, low wage of government officials, etc. It badly affected our

society. Our country has taken so many measure to prevent it but fail to cure this disease at all.
Keywords: Corruption, Political patronge, Greediness, Nepotism, Democratic.

Introduction:

Corruption in public life has been a major concern in India. In 2019, India was ranked 80th of 180 countries defined
as corrupt in Transparency International’s Corruption Perceptions Index (CPI). India fell to 85 rank in Corruption
Perceptions Index in 2021 In fact, corruption is rampant in all walks of life, be it land and property, health, education,
commerce and industry, agriculture, transport, police, armed forces, even religious institutions or socalled places of
spiritual pursuits. Corruption continues to exist in covert and overt ways at all three levels - political, bureaucratic and
corporate sector. One can see the nexus between the politicians, the bureaucrats and the industrialists which has resulted
into corruption and corrupt practices. The tentacles of corruption have affected all organs of government, including the

judiciary. India is corrupted democracy; corruption is found from top to bottom. Decentralisation of power is a main
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are given prominent positions like members of parliament or even higher posts. Instead of being disrespected,

they are respected.

8. Lack of Public Unity: The public openly criticizes corruption, but interestingly there is no unity among
the public to stop corruption. If a person wants to get his done his work, he gets it done by corruption means
if possible and then later criticizes the corrupt official. If the public stands united against corruption so that
no one is ready to offer bribes to get their work done, then the corrupt officials will have no other option but
to work in a corruption-free manner. During the election, politicians try to lure the people by offering money
and other things. If these politicians win and get power, they try to regain 10 to 100 times the amount spent

in the process.4

9. Lack of transparency in affairs and deals: Many seat selection processes like in education, contracts for

the job, employee income reports (wealth possession), etc., lack transparency.

10. Lack of Independent detective agency: Lack of an independent detective agency to investigate with full
power and freedom to expose the corrupt individuals. The existing agencies are under the control of either the
government or the armies and are not free to work. Hence anyone who commits offense will not be afraid of

the investigation as they can escape from it by taking the help of those controlling them.

11. Lack of state funding for elections: State funding for polls is the best way to beat corruption. Political

parties receive party donations and will not disclose them to the fullest. In doing so, they encourage corruption.

They collect massive amounts from industrialists with a promise to help when in power. The presence of state

funding can abolish party donations and minimize corruption.

12. The option of many political parties: In a democracy, anyone can establish a political party. So there

are chances for the corruption of many political parties in the country.

If a political party wins, then the party members will desire to expand the party all over the country. To do so,
they need enough financial reserves. Once they come into power, they opt for corrupt means to make the

wealth needed to expand the party.

13. Lack of enough powers to the judicial system: and other independent organizations. Like the election
commission cannot ban a politician from contesting in case they make a mistake or do not comply with the
rules during the poll campaign (like distributing money to people etc.). Similarly, the judicial system has

low options to punish someone who is found to be
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Metal—organic frameworks (MOFs) are porous crystalline materials consisting of one-, two-, or three-
dimensional networks created by metal ions/clusters and multidentate organic linkers through coordi-
nation bonding. MOFs are one of the most favorable candidates for biological applications such as wound
dressings, cardiac prosthesis, tissue engineering, bioimaging, and drug delivery and as cancer theranostic
systems due to their high surface area and porosity for the high loading of therapeutic agents and facile
modification of their physical (e.g., pore size and shape) and chemical properties. Drug delivery involves
the administration of drugs using a suitable carrier for achieving treatment without unwanted side effects.
In the last few years, several types of MOFs have been synthesized including Zn-based MOFs, MIL series
MOFs, and Zr-based MOFs and evaluated for their use in different biomedical fields, especially drug deliv-
ery. After Fe, zinc is the second most available element in the body, and hence Zn-based MOFs can be
considered enduring platforms for various biomedical uses, especially drug delivery applications. MIL
series composites and Zr-based biomaterials are also suggested for several biomedical applications due
to their good mechanical properties, biocompatibility, and bioactivity. This review highlights the different
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types of Zn-based and MIL series MOFs that have been used as suitable pH-responsive drug delivery
systems and summarizes the Zr-based MOFs that have been used as suitable pH-responsive or reverse
pH-responsive drug delivery systems and also discuss their drug-releasing phenomenon at different pH
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in a microporous MOF composed of 1,3,5-benzenetricarboxy-
late (BTC) and cobalt cation,” while the same group reported

Introduction

Metal-organic frameworks, abbreviated as MOFs, represent a
new class of periodic, crystalline, and highly porous (up to
94% space) materials. Generally, MOFs are formed by the
linkage of inorganic metal (e.g, transition metal and lantha-
nide metal) ions/clusters as the node with organic ligands
(e.g., carboxylates, phosphonates, imidazolates, and phenol-
ates), which are called linkers, exhibiting high porosity and
thermal stability (Fig. 1).! Various common ligands are used in
the synthesis of MOFs, as presented in Fig. 2. In the past two
decades, metal-organic frameworks (MOFs) have been shown
to possess conventional properties such as different pore
shapes, desirable pore size, large surface areas, and the ability
to encapsulate compounds and drugs.” In 1965, the journey of
the metal-organic framework started with the synthesis of
thermally stable Zn coordination polymers.> Thereafter, in
1990, the research group of Hoskins and Robson proposed
scaffold-like 3D frameworks.* In 1995, Yaghi and co-workers
designed the selective binding and removal of guest molecules
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the design and synthesis of MOF-5 in 1999.° MOF-5 contains
1,4-benzenedicarboxylate (BDC) and Zn,O clusters and shows
an exceptionally high Langmuir surface area of 2900 m”> g”*. A
brief history of metal-organic frameworks is schematically rep-
resented in Scheme 1. Presently, researchers are focused on
exploring different types of luminescent MOFs for the develop-
ment of advanced practical applications.” Metal-organic-
framework (MOF) materials are increasingly gaining interest in
various applications such as gas storage and separation,®
chemical separation,” catalysis,'® sensing,"’ semiconductors,"”
magnetism,™® and bioimaging'® (Scheme 1). During the past
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Fig. 1 Basic structure of a metal—organic framework (MOF).
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methods, the total specific surface area and pore volume of
the Ins-GOx/ZIF-8 hybrid composites were shown to be
1219 m* g~ " and 0.501 em® g™, which were lower than that of
pure ZIF-8 (1449 m> g~' and 0.646 cm® g "), respectively. The
protein-embedded ZIF-8 appeared to be able to respond to a
decrease in surface area and average pore size. The insulin
release profile of Ins-GOx/ZIF-8 at different glucose concen-
trations was studied to analyze the glucose response features
of Ins-GOx/ZIF-8. At the hyperglycemic level, a rapid insulin
release rate (roughly 420 ¢ mL™") was found after 4 h. At 24 h,
about 84 and 145 g mL™" of loaded insulin were released at
the control and normoglycemic levels, respectively. When a
high quantity of glucose was detected, a large amount of
glucose entered the pore of the composites and contacted
GOx, causing glucose to be oxidized to gluconic acid and
H,0,. The decrease in pH facilitated the release of insulin
stored in ZIF-8 to achieve the goal of lowering the blood
glucose level (Fig. 8). The MTT assay on HeLa cells confirmed
that the biocomposite had very low cytotoxicity, having good
biocompatibility. Consequently, it could be utilised for sub-
cutaneous insulin injections, minimizing the need for fre-
quent glucose monitoring and multiple injections.
Interestingly, Qu and co-workers reported an aAuNCs-MOF
as a viable option in cancer therapy due to its unique pro-
perties of increased luminescence, negligible cytotoxicity, dra-
matic pH-dependent luminescence, and the ability to encapsu-
late hydrophobic drugs.*® Zn(NOs),-6H,0, aAuNCs, and
2-methyl imidazole methanol solution were used to prepare
aAuNCs-MOF. Given that the aAuNCs aggregate in methanol
with enhanced luminescence and ZIF-8 could be produced in
methanol, ZIF-8 was a good choice for encapsulating aAuNCs
among the various MOFs. According to this study, aAuNCs-
MOF exhibited a rhombic dodecahedron shape, which was
consistent with that of pure ZIF-8. Type I isotherms were
observed for aAuNCs-MOF with a surface area of around
1674 m> ¢”' and an average micropore diameter of 0.99 nm.
The decrease in the gravimetric Brunauer-Emmett-Teller
(BET) surface area of AuNCs-MOF compared to pure ZIF-8
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Fig. 8 Representation of glucose-triggered insulin release from the
MOF-based nanosystem.

This journal is © The Royal Society of Chemistry 2022

View Article Online

Perspective

(1745 m® g™*, 1.20 nm) indicated the encapsulation of nonpor-
ous AuNCs in MOF. The hydrophobic drug camptothecin
(CPT) was chosen as the guest molecule in the controlled
release study. The loading efficiency of CPT in aAuNCs-MOF
was 9.4%. Given that ZIF-8 was stable in neutral and alkaline
aqueous solution but quickly degraded in acid solution, the
drug release rate from aAuNCs-MOF was substantially faster at
pH 5.0 and pH 6.0 than at pH 7.4. The green fluorescence
from fluorescein in CPT became stronger as the incubation
time increased from 4 to 24 h, whereas the luminescence of
AuNCs became weaker, indicating that the fluorescein mole-
cules and AuNCs were released from aAuNCs-MOF due to the
degradation of the MOF in the endo/lysosomes (pH 5-6).
Consequently, aAuNCs-MOF could track the release of hydro-
phobic drugs in real time (Fig. 9). CPT@aAuNCs-MOF had
better cytotoxic efficacy than free CPT, indicating that aAuNCs-
MOF is a potential platform for delivering medicines to cancer
cells. This phenomenon has led to the development of new
luminescent drug delivery systems to increase opportunities
for biological and medical applications.

Nowadays, motile metal-organic frameworks are used as
small-scale robotic platforms for applications such as environ-
mental remediation, targeted medication delivery, and nano-
surgery. In 2019, Luis and co-workers showed novel motile
RhB@ZIF-8@ABFs that could transport therapeutic payloads
to a designated location within a cell culture to demonstrate
their targeted drug delivery capabilities in a biologically rele-
vant medium. The group successfully manufactured magnetic
helical microstructures coated with a zinc-based MOF, zeolitic
imidazole framework-8 (ZIF-8) and assessed their biocompat-
ibility and pH-responsive properties.”® They made helical
swimmers, commonly known as artificial bacterial flagella
(ABF), with 2PP and coated them with nickel, and sub-
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Fig. 9 (a) Representation of encapsulation of aggregated AuNCs in
metal—organic framework to enhance their luminescent efficiency. (b)
Encapsulation of in aAuNCs-MOF. (c) aAuNCs-MOF served as a tracking
agent for the real-time imaging of hydrophobic drug release.
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efficiently. In a series of PBS of pH 7.4, 6.5, and 5.5 over 168 h,
the cumulative release profiles of Van from MOF-53(Fe)@Van
(0.8 mg mL™") and Fe*" from MOF-53@Van NPs (100 g L")
were studied. The degradation degree of MOF-53(Fe) in PBS at
pH 7.4 was 0.75% and 0.17% at pH 5.5, demonstrating the
high stability of the system (Fig. 13). The release amount of
Fe** increased according to the increase in pH value, which
indicated that the MOF-53(Fe) NPs were more stable under
acidic settings than under neutral conditions. This result was
in agreement with the amount of Van released at the various
pH levels. With the partial breakdown of MOF-53(Fe), the rate
of Van release was enhanced. Specifically, because the MOF-53
(Fe) NPs decomposed partially in neutral conditions, the
amount of Van released may have a larger burst effect. IN con-
trast, the MOF-53(Fe) NPs degraded slower under acidic con-
ditions (pH 5.5) and Van was released more slowly. This
finding can aid in the treatment of bacterial infections in
acidic environments. The antibacterial activities of Van-
loading MOF-53(Fe) were investigated using the spread plate
method, and the results revealed that Van-loading MOF-53(Fe)
has a long-lasting antibacterial impact and high antibacterial
effectiveness without cytotoxicity.

Sadr and co-workers prepared a novel magnetic and pH-
responsive porous nanocomposite via the surface grafting of
B-cyclodextrin on Fe;0,@Silica@MIL-100 (Fe) in 2018.%° The
fabrication of the Fe;0,@Silica@MIL-100 (Fe)/-CD nano-
composite as a magnetic and pH-responsive drug delivery
vehicle was described in this research study. Using cephalexin
as a drug model, the smart behaviour of the nanocomposite in
drug loading and release was thoroughly explored. The TEM
images of the Fe;O,@Silica NPs revealed that they possessed a
diameter of less than 50 nm, making them appropriate for
drug delivery applications. The ability of
Fe;0,@Silica@MIL-100 (Fe)/-CD as a pH-responsive drug deliv-
ery system was investigated using cephalexin as a drug model.
The cephalexin release behaviour was studied using buffer
solutions with pH values of 1.2, 5, and 7.4. The adsorbent
decomposed at a severe pH of 1.2, resulting in a robust
release. At lower pH, the weak n-n interaction between the
drug and adsorbent led to a greater burst effect. The stability
of the drug/-CD system was higher at physiological pH 7.4
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Fig. 13 Representation of MOF-53(Fe) structure and the process of
MOF packing drug molecules for killing bacteria.
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than at pH 5. They discovered that the release was
greater and faster at pH 5 than at pH 7. The adsorbent demon-
strated considerable release and approximately 96%, 88%,
and 99% of the drug was released in 50 h at pH 5, 7.4, and
1.2, respectively. Astonishingly, at pH 5, 7.4, and1.2
around 69%, 99%, and 55% of the medication was released,
respectively in 8 h. It was also determined that the percentage
of drug release increased with an increase in temperature.
Finally, this research presented an efficient method for produ-
cing magnetic and smart sorbents that were inexpensive and
performed well in drug delivery systems for a wide range of
drugs.

Yang and co-workers developed a new type of porphyrin-
iron metal-organic framework (Fe-MOF) nanocrystals in 2022
as an acid-degradable drug carrier and hydrogen donor by
coordinating porphyrin and zero-valence Fe atoms.®® The
FeCl;-MOF nanocrystals were prepared by combining FeCls
with 5,10,15,20-tetrakis(4-pyridyl)-21H,23H-porphine (TPyP),
and then reducing them with sodium borohydride. The chlor-
ine atoms were removed during the reduction, generating
homogeneously dispersed zero-valence Fe atoms. Small-angle
X-ray scattering (SAXS) suggested their outstanding structural
stability, which favored steady drug delivery. Doxorubicin
(DOX) was encapsulated in Fe-MOF in this investigation. After
loading DOX, the specific surface area and pore volume of Fe-
MOF nanocrystals were reduced from 117 m* g~* and 0.35 cm®
¢! to 103.8 m®> g~' and 0.25 cm® g7, respectively. The
decrease in the pore volume and specific surface area of the
Fe-MOF nanocrystals (DOX@Fe-MOF) suggested that DOX was
successfully loaded in their pore channels. Because of the
microporous nature of Fe-MOF and the hydrogen interactions
between the pyridyl groups of Fe-MOF and amino/hydroxyl
groups of DOX, the DOX loading capacity of Fe-MOF was
measured to be as high as 940 mg g~'. In the acidic PBS
environment, the Fe-MOF nanocrystals disassembled rapidly
into free ions. Consequently, both hydrogen gas and the
loaded medication DOX were produced in an acid-responsive
manner. In pH 7.4 PBS, the Fe-MOF nanocrystals appeared to
degrade slowly due to the high activity of the single-atom Fe
(0). However, it was worth mentioning that Fe-MOF nanocrys-
tals could remain stable for the first hour without observable
degradation, hydrogen generation, or drug leakage. Notably,
rapid drug release in the acidic environment of the tumor (pH
= 6.5) favored tumor cell death, while slow drug release in
normal tissues (pH = 7.4) avoided acute drug toxicity to
normal cells/tissues and hydrogen gas not only enhanced the
anticancer effects of the chemotherapeutic drugs but also
reduced their toxic side effects and drug leakage (Fig. 14). The
released hydrogen gas from the nanomedicine effectively sen-
sitized the chemotherapy of MCF-7/ADR cells by down-regulat-
ing the expression of P-gp and decreasing the ATP levels,
resulting in increased ROS-mediated DNA damage, which
aided DOX in effectively inhibiting metastasis by immuno-acti-
vating M1 macrophages and suppressing MMP-2 expression.
The good flexible Fe-MOF platform favored both high anti-
MDR and anti-metastasis outcomes and high bio-safety of the
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the impacts of exposure to numerous substances in their
environment, such as moisture, solvents, acids, bases, and
aqueous solutions containing coordinating anions. The
capacity of MOFs to maintain their structural integrity when
exposed to heat, vacuum, or pressure is frequently correlated
with their thermal and mechanical stability. Over the last two
decades, significant effort has been devoted the de novo syn-
thesis of novel MOFs with high stability using various strat-
egies, such as preparing high-valent metal-carboxylate or low-
valent metal-azolate MOFs using azole-containing carboxylate
linkers, mixed metal ions, and hydrophobic ligands, insertion
of building blocks, and framework interpenetration. To
improve the stability of existing MOFs, post-synthetic struc-
tural processing and composite material engineering have also
been applied. Although much progress has been made in this
field, there are still many obstacles to be overcome. It is
difficult to find a universal technique that can be applied to
diverse MOF systems due to the specific requirements of each
strategy. In addition, many pre- or post-synthetic alteration
procedures vary the pore characteristics of MOFs, which com-
plicates their further applications. Some specific techniques,
such as hydrophobic surface treatment may be worth further
exploration to solve these concerns. Experiments can also be
rationally integrated with computational design to produce
new framework materials with great stability and specific fea-
tures. These investigations can be used to explore the bio-
medical (e.g., drug delivery and bio-imaging) use of nontoxic
MOFs. Nontoxic MOFs can be investigated for application as
strong supports for regular bioactive atoms to expand their
timeframe of realistic usability and adequacy. Furthermore,
MOFs should be assessed for their antibacterial and antifungal
activity to examine their clinical and natural applications.
Despite numerous outstanding studies, the research on MOF
toxicity and biodegradation is still in its infancy. Before using
these nanocomposites in the clinical setting, numerous
hurdles must be overcome. Firstly, greater effort should be
devoted to fabricating adaptable nontoxic or low-toxicity
MOFs, which should also be biocompatible to accomplish pro-
longed blood circulation and ensure that the decomposition
products can be digested by the body’s metabolic system. To
minimize adverse effects, future research should focus on con-
structing non-toxic MOF carriers using endogenous building
blocks or functionalizing MOFs with bioactive molecules.
Furthermore, thorough in vitro studies of the stability and
degradation mechanisms of MOF-based nanocarriers are
required and also systematic in vivo investigations are essential
to optimize the performance of MOFs before their clinical
applications. To highlight a key point, studying the therapeutic
effects of nanocarriers and their effects on normal organs is
insufficient. Additional efforts must be made to understand
the metabolic mechanisms and pathways of nanocarriers in
in vivo systems, and long-term monitoring of the organism is
also necessary. Finally, future work should be concentrated on
the development of multimodal MOF-based theranostic plat-
forms with various mechanisms to achieve high anticancer
efficacy and treatment of other disorders. Scientists have made
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great advancements in developing theranostic MOFs for clini-
cal applications, even though theranostic MOFs are still a
long-standing  challenge in  nanomedical research.
Nevertheless, it is believed that promising advances in MOFs
for clinical use will be made in the near future. The fabrication
of very stable MOFs is likely to remain a dream, but it would
pave the way for their use in a variety of applications. For
instance, stable and well-designed multivariate MOFs or MOF-
based materials with the characteristics of each portion can
provide exceptional performances for certain applications.
Moreover, by using stepwise synthetic approaches to control
the precise position of customizable functional groups within
stable MOFs, their considerable potential or optimal perform-
ance for a variety of applications will be understood. The ana-
lysis of the mechanism for device engineering and appli-
cations is a probable fascinating aim to achieve stable MOFs
in the future.
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Abstract

Estuaries provide life support to aquatic biota and livelihood support to fishermen and local inhabitants. However, the eco-
system function of estuaries is impaired due to anthropogenic stressors and hence, the assessment of ecosystem health using
ecological indicators will deliver the status of stability, maturity, and integrity of an estuary. In this paper, we compiled
comprehensive ecological data into an Ecopath model from 2018 to 2019 for a tropical Indian estuary, Mandovi (ME) located
along the western coast of India. The functional groups (22) identified in the food web ranged from primary producers (trophic
level (TL)=1) to dolphins (TL 4.4). The indices: biomass/total system throughput (0.01), primary production/respiration
(11.04), and primary production/ biomass (35.7) showed that the estuary is a developing ecosystem far from maturity. The
ME food web is an immature, complex and organized trophic network with a medium rate of recycling (Finn’s Cycling
Index =9.75%), high total system throughput (17,132.33 tons km™2 year‘l), low ascendency (19,610 tons km™2 year‘l), high
relative ascendency (47.8%), moderate connectance (0.36), and omnivory indices (0.26). The health indices: eco-exergy index
(21,471.33 gm detritus equivalent m~2) and system robustness (0.153) showed that the ecosystem is immature but resilient
to unexpected perturbations in the ecosystem. The ecological indicators were compared with other global estuaries, and
the environmental indices were developed for the ME. Based on the ecological indices, the estuarine system is immature,
moderately developed, and not well organized in terms of its ecological components. The study also indicates that an eco-
logical approach would be more appropriate and essential in analyzing tropical transitional waters' health and sustainability.

Keywords Eco-exergy - Ecopath model - Ecosystem health - Robustness - Tropical estuary - Trophic organization

Introduction

Estuaries are essential to coastal livelihoods and possess
ecological, biological, environmental, cultural, educational,
and socio-economic values (Costanza et al. 1997). Estua-
rine ecosystems, which are transitional, highly productive,
and diverse, help aquatic species by assimilating nutrients,
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diversifying habitats, maintaining biodiversity, and serv-
ing as a nursery, a source of food, and a shelter. Estuar-
ies also help in carbon sequestration and flood and storm
surge control (Costanza et al. 1997) and support a variety of
fisheries of high economic value—making them the most
threatened ecosystems on earth (Beck et al. 2001; Selleslagh
et al. 2009). The quantification of materials, biomass, or
energy flow through various ecological compartments and
energy efficiency in the ecosystem's assimilation, transfer,
and dissipation offers crucial insights into its structure and
functioning (Christensen et al. 2005). Therefore, analyzing
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Table 2 Basic parameters of the

. Groups Trophic level ~ Biomass P/B Q/B EE P/Q  KSI RTI

mass-balanced trophic model

for Mandovi estuary (Biomass Dolphins 451 0.005 004 132 006 0 -08 02

in tkm™ year™) Birds 4.46 0.004 0.08 201 009 0 -01 07
Large pelagics 4.22 0.016 2.1 6.9 071 0.3 -09 0.1
Large benthic carnivores 4.11 0.014 49 14 073 035 =05 06
Cephalopods 3.85 0.51 39 11.5 053 034 -05 05
Bentho-pelagics 3.82 0.23 29 8.3 0.69 035 -02 08
Piscivores 3.82 0.25 2.3 7.6 0.58 03 -03 0.6
Medium benthic carnivores  3.79 0.27 3.8 106 074 036 -03 0.7
Rays and skates 3.73 0.002 1.7 7.1 073 024 -24 O
Small benthic carnivores 3.31 0.3 4.1 19.1 081 021 -03 09
Crabs 3.01 0.58 72 233 062 031 -05 07
Jellyfish 2.96 1.22 486 214 041 023 -06 03
Shrimps 2.71 1.34 6.8 206 079 033 -03 07
Benthic omnivores 2.65 7.1 32 125 053 026 -04 038
Clupeids and anchovies 2.44 4.1 73 224 085 033 -02 09
Heterotrophic benthos 2.38 18.6 34 127 063 027 -04 038
Mackerel 2.21 0.41 6.4 196 046 033 -08 02
Sessile benthos 2.15 18.1 7.3 328 091 022 -02 07
Zooplankton 2.08 5.1 235 832 088 028 -03 038
Benthic producers 1 103.2 11.2 0.09 -12 02
Phytoplankton 1 63.7 91.62 0.22 -01 038
Detritus 1 480 0.09

P/B production/biomass, Q/B consumption/biomass, EE ecotrophic efficiency, P/Q production/consump-
tion, KSI keystone species index, RT7 relative total impact

benthos (0.83), bentho-pelagic (0.82), benthic omnivores
(0.82), phytoplankton (0.81), and zooplankton (0.81) had
the highest relative total impact (RTI) (Table 2). Consider-
ing the MTT and RTT values, these groups, thus, emerged
as the keystone groups in the ME, forming the major links
in transferring energy from the base trophic levels to the
higher levels.

Ecosystem properties and indicators

In the ME, the net primary production (7920 t km~ year™!)
was high enough to support rich biomass of medium
trophic levels such as zooplankton, pelagic fish (clu-
peids and anchovies), small benthic carnivores, benthic
omnivores, and heterotrophic benthos, which indicated a
bottom-up control in the food web. Higher net primary
production (t km~? year™') is recorded from other tropical
estuaries in India—Vellar, 12,300; Hooghly-Matlah, 9160;
and Zuari, 10,162 and also from other estuaries around the
world: Rio de la Plata, 20 810; Sine-Saloum, 11 815; the
Seine, 7680 (Rybarczyk and Elkaim 2003); and Cameroon,
7105. However, the value was low (4959) in Ulhas estuary,
India (Lal et al. 2021).

Diversity and biomass of benthos groups are also con-
sidered indicators of estuarine health (Sivadas et al. 2011,

@ Springer

2016; Gaonkar et al. 2013; Ingole et al. 2014). The diverse
benthic groups (heterotrophic benthos, small benthic carni-
vores, benthic omnivores), provide food sources for most of
the benthic carnivorous groups. Small benthic carnivores
and benthic omnivores form the major secondary consumer
groups, carrying energy from base groups to top benthic
predators (Mohamed et al. 2008; Sreekanth et al. 2020a).
Therefore, the benthos compartments provide a significant
link between detritus and benthic carnivores or omnivores
(Ingole et al. 2014).

Ecosystem maturity and stability

The primary ecosystem statistics of EwWE and ENA indices
cover all the attributes of the ME ecosystem (Table 3). The
total system throughput, ascendency, relative ascendency,
and FCI are the indices of an ecosystem related to its degree
of maturity (Odum 1971). Total system throughput is the
sum of consumption (SC), exports (SE), respiration (SR),
and flows to detritus (SFD). For ME, the flows to detritus
(46%) and exports (42%) seem to be the significant con-
tributors to the TST—as they were in the Zuari estuary
(SFD, 43% and SE, 38%) and indeed in most of the tropical,
subtropical, and temperate estuaries. System size seems to



Exploring the ecosystem health of a tropical Indian estuary using mass-balanced ecosystem...

Page190f19 46

channel macrotidal estuaries: a comparison with other French
estuaries. Estuar Coast Shelf Sci 81(2):149-159

Selleslagh J, Lobry J, Amara R, Brylinski JM, Boét P (2012) Trophic
functioning of coastal ecosystems along an anthropogenic pres-
sure gradient: a French case study with emphasis on a small and
low impacted estuary. Estuar Coast Shelf Sci 112:73-85

Shetye SR (2011) Indian estuaries: dynamics, ecosystems, and threats.
Natl Acad Sci Lett 34(7-8):229-237

Shetye SR, Dileep Kumar M, Shankar D (2007) Mandovi and Zuari
estuaries. CSIR-National Institute of Oceanography, Goa, India,
p 157

Shirodkar PV, Deepthi M, Vethamony P, Mesquita AM, Pradhan UK
(2012) Tide dependent seasonal changes in water quality and
assimilative capacity of anthropogenically influenced Mormugao
harbor water. Indian J] Geo-Mar Sci 41(4):314-330

Sivadas S, Ingole BS, Nanajkar M (2011) Temporal variability of mac-
rofauna from a disturbed habitat in Zuari estuary, west coast of
India. Environ Monit Assess 173(1):65-78

Sivadas SK, Nagesh R, Gaonakr UK, Mukherjee I, Ramteke D, Ingole
BS, Gupta GVM (2016) Testing the efficiency of temperate ben-
thic biotic indices in assessing the ecological status of a tropical
ecosystem. Mar Poll Bull 106:62-76

Sreekanth GB, Chakraborty SK, Jaiswar AK, Zacharia PU (2018) A
inventory on the coastal finfish and shellfish species of Zuari estu-
ary, southwest coast of India. Indian J Geo-Mar Sci 47(5):945-958

Sreekanth GB, Jaiswar AK, Zacharia PU, Pazhayamadom DG,
Chakraborty SK (2019) Effect of environment on spatio-temporal
structuring of fish assemblages in a monsoon-influenced tropical
estuary. Environ Monitor Assess 191(5):305

Sreekanth GB, Chakraborty SK, Jaiswar AK, Zacharia PU, Mohamed
KS, Francour P (2020a) Trophic network and food web charac-
teristics in a small tropical monsoonal estuary: a comparison with
other estuarine systems. Indian J Geo-Mar Sci 49(5):774-789

Sreekanth GB, Sri Hari M, Jaiswar AK, Shivkumar HB, Manikandan
B, Chakurkar EB (2020b) Fish composition and assemblage struc-
ture in 4 tropical monsoonal estuaries from India: a functional
trophic guild approach. Estuar, Coast Shelf Sci. https://doi.org/
10.1016/j.ecs5.2020b.106911

Sreekanth GB, Chakraborty SK, Jaiswar AK, Zacharia PU, Mohamed
KS (2021a) Modeling the impacts of fishing regulations on a
monsoon-influenced tropical estuary along the west coast of India
using Ecosim model. Environ Dev Sustain 23:17745-17763

Sreekanth GB, Rivonkar P, Mayekar TS, Giriyan A, D’souza F,
Dourado S, Ingole B, Chakurkar EB (2021b) Inventory of fish-
eries resources using participatory research approach in Man-
dovi estuary in central western coast of India. J Environ Biol
42(5):1257-1263

Sruthy S, Ramasamy EV (2017) Microplastic pollution in Vembanad
Lake, Kerala, India: the first report of microplastics in lake and
estuarine sediments in India. Environ Pollut 222:315-322

Sundar D, Shetye SR (2005) Tides in the Mandovi and Zuari estuaries,
Goa, west coast of India. J Earth Syst Sci 114(5):493-503

Ulanowicz RE, Goerner SJ, Lietaer B, Gomez R (2009) Quantifying
sustainability: resilience, efficiency and the return of information
theory. Ecol Complex 6(1):27-36

Ulanowicz RE, Puccia CJ (1990) Mixed trophic impacts in ecosystems.
Coenoses 5(1):7-16

Ulanowicz RE (2012) Growth and development: ecosystems phenom-
enology, Springer Science and Business Media, December 6, 2012

Vassallo P, Fabiano M, Vezzulli L, Sandulli R, Marques JC, Jgrgensen
SE (2006) Assessing the health of coastal marine ecosystems:
a holistic approach based on sediment micro and meio-benthic
measures. Ecol Ind 6(3):525-542

Vijith V (2014) Physical oceanography of the Mandovi and Zuari, two
monsoonal estuaries in Goa, central west coast of India. Doctoral
dissertation in Marine Science, Goa University, p 141

VishnuRadhan R, Sagayadoss J, Seelan E, Vethamony P, Shirodkar P,
Zainudin Z, Shirodkar S (2015) Southwest monsoon influences
the water quality and waste assimilative capacity in the Mandovi
estuary (Goa state, India). Chem Ecol 31(3):217-234

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



UGC CARE LISTED PERIODICAL
ISSN 2278-6864

forgror 3ntor AATST
Education and Society

Multidisciplinary Special Issue
September 2022
Part - 1




Index

I Research for Sustainable Growth in Trade. Commerce,
Industry and Economy - Prof (Dr)A. M. Gurav ........ N I
2. Implications of CSR Practices on Financial Performance
of State Bank of India During COVID-19 Pandemic
- Bhagyashree Borhade. Dr. Prabodhini Wakhare,
Dr. Archana Mali, Prof. (Dr.) Padmawati Ingole,
Prof. (Dr.) Shivaji Bmhadc
Hypothesis Testing of Geographical Characteristics
Influence on Health Status of the People in
South Konkan Region - Dr. Ritesh Wangwad
1. Understanding Content Analysis in Social Research
Dr. Vitthal Kundalika Sawant
3. An Assessment of Factors Affecting Marketing
Management: A Descriptive Analysis - Dr. Arjun Bhagwat 5
6.  Why India Needs to Urgently Invest in its Intellectual
Property Rights Ecosystem? - Dr. Asha Khilare,
Mr. Shantanou Gangakhedkar...................... 56
7. Big IPO, Big Crash: A Study of The Largest Wealth
Destroyers of Selected Paytm and LIC in India's
Biggest Ipos - Shri. Jagtap A. S., Dr. Bhosale SM. ... 70
8. Assessing Financial Soundness of Automobile Companies
in India Using Altman’s ‘Z’ Score Model - Kedar Deshmukh ... 83
9. An Investigation of Customer Relationship Management
(CRM) Practices in Indian Banking Sector
- Prof-Dr. Anita M. Patil-Nikam, Prof.(Dr.) Shivaji Borhade,
Prof.Dr.Amruta Sane, Miss.Priti Nikam .................... 03
10. Selection of Appropriate Model For Time Series Data
Analysis in Financial Research
-Prof.(Dr.)Naushad Mujawar ..................cc..ocooeemveooierceeeeesenn 101
I1. Spatial Analysis A New Research Methodology in
Economics an Application in the Study of Women’s

.. 24

Empowerment in India - Dr. Papita Dutta.................... 107
12. Essentials of Best Research in Commerce and

Management - Dr. Mahesh Dilip Auti..................c..c........... 114
13. Legal Contribution in Business Regulation

=Dr. Kamble CIN. oo, 121
Education and Society 5 Special Issue

UGC Care Listed Periodical
_-___;



BT EEEEEEEES———————————m
14, Development ol District Central Co operative
Banks in Maharashira - D 10T Gaokowad
Operations Manageme nt ol Sheimp Far ming Um""i v
Konkan Region with Special Reference (o Ratnagiry I
and Sindhudurg Districts - D Sapar 1 Poway,
Mr. Laxman N Renapiie
16. Women Rights: Status of Rural Women in lntlla i
« Dr. Yogini Cluphnkar, De Shubhada Tambankay
17. Investment Preferences of Rural Investors of Sal“ﬂl H
District Towards Selected Investment Producis of By
- Rahul B Pawmn
18. An Empirical Analysis of Soc fal Ml‘(li.l I' "ﬂ“ﬂellml
of Youth: A Case Study of Satara Maharashtra
- Dr Vijay M. Kumbhin
19. Study of Research in Supply C h.lm Mclll.lgem“‘. 5
- Dr. RS Salunkhe

80, Cust Kproto: C ustomized Clustering Algorithm for

Clinical Data Analysis in Healthcare -
Nusrat Khan . PRV
ationship among gcleu-d

=

Pradiya Blambre, D

I Research Paper on Rel
Paychological Variables of Inter: collegiate »
Kabaddi Players - Kishor Vilas Sankpal . : 258
2 Awareness of Employee Ac tivism (EA) .Jmnrlg
11 Employees - Dr Daniel pPenkar, Jeevan Kasabe
b4 Research on Revenue Analysis of Quarry Industry )
Miss I Wagdole ; ; 275
34, A Research Study on Farm Au uuntm,., Prama-s of
Ginger Growers in Satara City

- Mr. Sanjay Pradipkumar Kamble o ey
 Push Factors of Seasonal Labour Mll,,rdllun from

Marathwada Region (0 Western Region of Maharashtra

st Indian

20. A Study of Consumer I}:‘h.wiun & [’c: cepl ion ﬂhoul
- :;-nl”!mltl in‘;mlld D Gadkar Parmeshwar Sa.mbhajt " _ Dy, Nishikant C. Warbhuwan .. vers 289
. “:a.;,iﬂ:,tuf :g,“ Cane Cutters with Special Refere 36. A l)(-ln.:nplm- Research un;fced oka]uud Computmg o0
MJ rJI {I I:Il'-:\ o.olmmlw(- Sugar Factory l.:ld Satara lll;l t uu]mnnl Ms. H(nr\gn du.m gns ush T e
- )-AR.\ i 1.I|\.Sl Ill;ll:l A\l}ml\'. Ms, \"m{lnv Rupali Dilip ..., ) ‘i ‘“"l";;(‘]""l “l"[:‘.'“]‘:ﬂ_m"uns ai’;' ) i"":’[c“ dalf on
; escarch Study on Longevity of Human L . Iscal Tederarist in r. Harshad L. Jadhav,
Special Reference to Satara District - Mr. A, geg:::l Shreya 11 Chormunge, Dr. Shrikant M. Fulsundar .. cieiees 306
23. An Analysis on Formulation of Research Problem o . Population Profile of Beed District: An Analy m:al Study
= Dr. Suryanarayana Sanyasinaidu Bure ..............., ] 21‘:'(}0 Z?IS]Jc;I[}[FJ 'nulmlg Ged.. H 1I hAre f‘ soompesne 312
""""""" " udy of Seeds Use by Farmers in Hilly a 0
319

24. Research paper on Factors Infl
Decisio ApeE uencing Stock S-elecuon ! Satara District - Dr. Prakash Krishna Tone ..
n: An Empirical Study of Retail Investors in India it R |
- Dr Sachin Rajendra Suryawanshi ........... ' Qll;‘m\:a“w &E:,NN‘ I\J’el‘s(l;s Qualitative R“th
25. A S“.ld nfsom r :f RELEEREEER Ty I |'IL,|-I|‘|]‘3|“E, alawade . . 324
in Malimsh(ra ST:::: Finance for ancn Eﬂlmpmmm 41. A Study on Recent Trends in Consumer Behavior in
« M Pawar Songm: Mok , Indian Market - Dr. . S. PAWAY ... 330
5 s. Pawar Sonam ohan, Ms, Landge Seema Eknath ..., 2 2. Participation of Indian Women in Labour Force
: N Review ﬂf)\'grarian Structure in India and Need for - Dr. Suvarna Ashok Kurkute ..
- A:""’OP‘:::CY lr;lti}alivcs - L. Dr. Rajshekhar K. Nillolu ......... 3. An Analytical Study of Sustamablhly lndmes on Indlan
. Encuu‘:lter:dﬂb ﬂém—addct!lSc;rices and Problems (‘:\Tk Exchanges and International Stock Exchanges
omi : . 5
-Dr.P. K. Mudalkar, Dr. R D) Ja(}:un:adcs The ok o The Bean as Latoes e e
achlace B it as ntanglble Caplla]. in
28. Cashless Transactions Benefits and Problems Achieving Sustainable Development
- Dr. Rekha A. Kadhane, Prashant S. /171 DO LA - Maher Kareem Mohammed | .

29. A Study on Marketing of Onion with Specml Reference - A Research on Problems in Revenue Collectmn of
(o Western Maharashtra - Dr. T. D. Mahanwar .............. Grampanchayat, Dhumalwadi - Miss. Komal Vikas Mane .. 361

- A study on performance and prospect of Agricultural
Produce Market Committees of Satara District

—-—
—]

- M Maruti Sambhaji Wi
. r o3 . shajt Wagh 368
. b ducation and Socie
UGC Care Listed Period SR 7 Dpecialivees
UGC Care Listed Periodical




NN e -
47. Women Empowerment and Pradhan Mantri

g e Sk |
Jan Dhan Yojana - Dr. Bharat V. Patul. Mro Amol [, Mohira
Dr. S. R. Supnehar

"""" 52 Research on Marketing Problems of Sweet Potato

48. An Analysis of Socio-economic Pmblf-ms nf_ScInedu Producers in Chandgad Taluka - Dr Goral S. Dajiba 482
Tribes in Maharashtra - Mi Sunil Rajaram Thokle, 3. Rescarch Paper in Artificial Intelligence Smart Water
Dr. Gorkshnath Foacharu Sanap e Rottle under Information Technology A o0
49. A Case Study on Export M“““f:""“‘““‘ w“_h Refem to - vt Aruna S Pore A veeansanesaareaes
Cooper Corporation Pvt. Ltd. Satara - Miss Mulap; R. B 4. Measuring Financial Literacy of Bank Employﬂ'f o
50. Research on Low-Code No-Code (LCNC) Oracle APEX Dr Aniket Hanamant Jadhav. Dr. Gauri Rhu.m;u.\ P.-..m B >
Platform: A Transformation of Upcoming Wave o Mo ._ 5. A Study of Challenges ;11[ Increasing Urbnization n ia 55
icati Development - Ms. Varsharant S, Ghada ' - Dr Ram Sommath Shitole ... - R e
51. :psp‘l;;a\gzrpmmf“‘l-‘ of the Rural Weekly Mal‘kets:ge i 6. A Research on Human Alti‘lflde Tou:‘ards Gan(‘ and
A Spedd reference to Koregaon Taluka in Satara Disgyic, Branded Medicines - Miss Kadam Komal Bipin. .
- Asst. Prof. Ghone Punam Ramchandra ... Miss. Nikam Monika Dhllﬂal‘[ji]_\ S — 2
52. Marketing Problems of Small and Medium Ente l'lses 7. Research in Banking ﬂ!lq Finance Industry -
in Chincholi and Akkalkot MIDC in 2012 to 2014 - Dr. Pradeep Rajaram Gaikwad oo :

58. A Study of Service Quality Satisfaction of Pradhan Mantri

- Lale Santosh Popat 1y :
D Rale SaMeshoy Jan Dhan Yojana Beneficiaries - Mr. Amol L. Mohite,

53. A Study on Process of Formulating Research Pmblem‘

- Dr. Subhash Shamrao Khot . Dr. Bharat V. Patil oo 3=
54. Role of Mass Media in Business Development and .
Promotion - Dr. Ganesh Jadhav ...
55. A Study of Tourism Business in Konkan
- Dr. Pratap Jagannath Phalphale,
Mr. Sandesh Shantaram Gavade ... 8
56. A Research study on Customer Relationship Mﬂnagenm); 3
(CRM) Practices of 5 leading Companies in the Telecom
Sector with special reference to Students of Satara City
- Ms. Pai Vandana Narasimha .............................. .
57. A Study on Problems and Prospects of Turmeric farmers
in Wai Block, Satara - Shri. Shubham Ramchandra Babar .
58. A Study of Consumer Protection Act and Their Impact on
the Marketing Strategies of the Marketing Organizations
- Mr. Jadhav Sangram Prithwiraj ... ...
39. A Study of Water Reclamation and Reuse of Wastewater
in Residential Area - Dr. Mrs. Amruta Ramdas Sane,
Dr. Mrs. Anita Maruti Patil-Nikam,
Mr. Tanmay Manikarao Bamane .......................................
60. Sustainable Growth Trends of Indian Economy :
An Overview - Dr, Bhaskar G. L. ...o.o.coeveneeiiriinninrrereen
61. Challenges before Indian Co-operative Sugar Factories
with Special Reference of Maharashtra
-DrB.S. Salunkhe ...
Education and Sociery 8 Special ’ _
UGC Care Listed Perio Education and Society 9 Special Issue

UGC Care Listed Penodical



| ?"' 'ﬂ‘m AN AR ALV A
A New Research Methodology in
ication in the Study of Women's

nt in India

(il I,\”“I}'SIS
S ) ”iﬁ ,f\ﬂ Appl
Dr. Papita Dutta
Gushkara Mahavidyalaya,
). West Bengal, India

essor In [Fconomics,

i 1 ol
ha Bardhamal

Lo hkara, Pur
11

I

) attempt to conduct a spatial analysis of empowerment
<(ate level spatial data generated from NFFIS-4 reports,
a women's empowerment index for each state
« indicators found in NFHS report. These are:
decision making power in the family, labour
percentage of women having physical
percentage of women having own bank account,
i mobile, and percentage of women using
J . We start with a spatial exploratory
attern of women'’s

}\h‘” A 1) aken ar
II men HsIng
c! pudy computed
o rrc mean of s

aving
Jion rate of the women,

amel

W Cof women I

e ‘,I | house. ele..

VavIng oW
menstrual perio
¢ the signal of spatial p
es. Global Moran’s | statistic value suggests that
for the variable state level women’s

L women |
,\ Mo Jurimg
| ¢ hoN map £
g of the Indian stat

I :llll('lCl)rI‘clilli(m

awernit
| _I-;-_|||\ I‘”t \I‘I."l“ﬂl )
e 8 e across the Indian states. Local Moran’I analysis using Local
- rme ' | 1
anp e spatia Association (LISA) map suggests the presence of significant
ndia in respect of women’s empowerment

al regions in |

i ¥.1|1"| 5
il

al cluster? iy sever
q e
“L ywords LISA cluster map. Moran’s | statistic, Spatial Analysis, Women’s
¢ ¢
nent

19

t '”P““L.I |

i
——

]mroduclion . .
empowering women Is an important

In uip;ll]ilil)' approach,
Jent of the process of inclusive development. Literally,
ans giving power (0 powerless in a particular situation.

evelopment Report, 1995, women’s empowerment
on defined as the expansion of choices for women and an increase
bility to exercise choices. Empowerment is the power
autonomy (Jejeebhoy, 1995). Alsop, et al. (2005)
{is the enhancing an individual’s or group’s
those choices into desired actions

mmpﬂl

empow erment me
In UNDP Human D

in the women's a
of deciston making 1.¢€.
mpowermen

aale that €
hoices and transform

capacity 10 make ¢

and outcomes.
[xisting literature has explored empowerment of women as a

aultidimensional aspect which has many indicators and socio-economic
and demographic determinants. It has some developmental

sicomesthrough improving income, child education, health and
Special Issue

I ducation and Society 107
UGC Care Listed Periodical




. il . i

. . .

~d O

happmess. However. how the empow - - '. o
lﬁs&gﬁ\*?tmt level of women ol

- = of it i< . o ETTIET

ansbvsad hterature. This study o _pation -\n-tl_".“_ o egtion Of Wormen S empowerment

has S cpatial disTR - 1 2 has been plonied for

- ¢ PR hinge of 1.5 has beem PR

% THE the state b ] scale map < -

< nahsad conductmg

C T fSWEl hasbeen 2 S
. \foran's mden

In order to assess the mmpact of
R quantificass. o
I ] . e * crelation test by usmg
quteeOry .kt matrix has been computed

ghbour those that have

women is im?orfant. Different Studies .

d.m.st; \tw_lt WaVs sm% anguit \;-;‘.i_.i

A have o : considers net

:?ln LIS fq;ﬁ:\m boundarnes and common
gk a3 local pantem of assoclauon

o proy we

In order 10 explore the
1 Moran's

RO RETL

V. the spatial untts
T ¢ QWEI we compule the loca
f Spaual Association (LISA)

*BI'E Ofmum coersi oo
empowermeni. ‘|'|~.e degree of m:s»“ reral
.’m'-ll-ﬁ and social welfare which in turn engae o o
““:):;fu: “ﬂklgt' between “Ulh \ : B ospext ‘:\j =
: : = cators ©
s e S
“d - -, =, 4 " .---\_1ri_ﬂ"|&-‘-'f‘ fc
There are several studies whi : i o data e theNER e have b
Women's empowermen: We ﬁdk‘h have explored the e NFHS) report—=.
—.l, urbanisation. differen that education, ingg . state boundaries from a
e . aapefileisa non-topological w stor
h --..:.\r\':'::(rt.: location. Geographic locations m a
:r\"tl"ﬂ_‘\. lines. or pohygons. Using the sof_w-arc
- excel data file containing state level variables
lactad from NFHS— reports.

liehduf.__.s
W = [ S~ e sty
“Edﬂlfm i - it l}bmian - | _
ach - P . hasic information regarding the indicators of
ve S T ad the urbanisation. Table displays that
ied women take part in the

s+ compuling state kvel women's
een collected from the
2013-16. We have used
repository dev eloped

format for storing

an attempe has
and nature of spar: been taken 1o
Spatmal - exude the sp
the Indian sty autocorrelation - g t
- ; average) of ever marr
G g process. In average 40 per cent of women n
~ <at< like land. house etc. However. there 1s

~hvstcal asse
ross the stals in res
54 percentage women o

pect of physical asset holding by
f Indian states holds

ate level Women
s
ﬁﬁlnhﬁ 2n arverage
lowest dispaninv among disparities of the indicators
\fore than half of the ever married women

smpowerment

. their own mobile phone. However, only one fourth of

~ {~dian states participate in workforce with wide disparin

. c3es [herefore. women's workforce participation has low
- .= variance. In respect of this indicators Indian women are

of 5
-_.-* Sy r g s e
been Bygienic methog e Pt _ ~eim 3o Rizh van
i st e L s empowered
eat- marmad women two third of the women n the states
-es during menstrual periods with a high vanation
herefore. values of the indicators of state level women's

los
Special Issue

2 Mg 109
UGC Care Listed Penodical




er‘npo\?'crmcm excepl decision makin T S R
disparity. In order to address the inﬂli o'
Fmpowermenl this study has considg-r;e or_.
indicators as state level women’s empo the'--. t
statistics of the state level wome:fnn »
em;?owclrmcnl of the women of the states is em
varies widely across the states from 0.3$(B|'1h: |
we have to traverse a long journey for acllr r? 0
wom@'s empowerment. [t also indicates the Iev|. L
policies and programs for empowerin wparlml
should. therefore. re-examne the ef’f‘ectlg\- it
or find out other factors behind the low mzm OF'_.
women's ewpowcrmcm. It literature ﬂ-': and !
autocorrelation of women's “'1‘|‘l‘\\'€l'llle;lt in [sp!-lm. ¢
c:{&pl?red_ vet. This study has been designed ?dlan .
distribution, autocorrelation of the L‘HIPO%Wrm;: ::p

Table 1: Description of the Indicators and :
Empowerment Index (N=29)

Variable in percenta
. ge M o
wca):!cn having household decision = lMden &Y Cy
makin / 1
womcg Pll;“tr . 8731 | 8.1 Et'
of |III: . :: own asset either in terms ' 01 [ 611
or house i
A 39. 1A
women holqlng bank account 54 863 :gg I 4?‘! :369
m hmngla‘ccts‘s to mobile 53_1']7 4?'9 125 '_*22.E9
— “:hl’lmctPII:m rate for women | 24.97 22.8 1 . "’2_9'35
tlurineg"l 0 have hygienic practices ' 4 | S BN
menstrual peri B
State level Wommp‘emds 66.09 | 67.5 [ 17.55 [ 26,
s Empovement b 045 1047 T 006 TIB5

Population residing in Urban area 34541 322 [ 13 ;
Source: Authors' computation based on secondary dota : l E 3 .

The box hows
s Praeshy, Bafestton, T B e, s SR
. e gal, Chatti 53
o lover g of e disrivion o o', vt Te
itk stage withs is a geographical connection a -y,
with low level of ow jevel of empowmmen s surromong (he m
i e e Thus the spatial explml:nded oy A
= e tes the possibility of spatial cluster of | o st!xdy using
of women’s empowerment. the states in respecl

Education and Society 110 s
. Pecial
i

.

Juste!

3 p;u-licuiarl,\-'

e Indi
sted ot thea
ar and Iharkh:

iendence of the

PO ment

e we have 1O

Jicatvon and Society

| BoX 1

i interpreti

1o .,p;;n';llrl

: ~.“m\uc:Ll

| autocorre
map depicte

ster
ind. This analy
[ndian states in respec
Index. In order to gauge t
move on the spatial regression

|p flll' ”

orI
powe rt

it

naly
,-,;,-pcc
significa

lation ana

Justers of SW

11

e State L

Jont index in 2015-16

{ of women
nce of the s
{ we have compute
of women
alysis, the
jal cluster!

's empowermen
GMlis found 0.382 with pseudo
ng for State Level Women’s

s statistically significant.

ore the clust
lysis
d in figure
El are mainly of two types: high—
high type is mainl
The low—low types are
Uttar Pradesh, Madhya Pradesh.

g which high—
Karnataka.
11 regions, such as
sis sugges

evel Women's

apgent * W
. Lpwes orter 16 i 8207
o B A4
e el D 14TH
g TN (DATR 19
g s 05 0ET
I o e o

. ardained (7

on USINE GeoDa software

sis using box map displays

the presence

's empowerment. In order to
patial clusters for state level
d global Moran’s I (GMI)
t. The results of

er type of SWEI, we have
for SWEI and found a LISA
4. Figure 4 shows that that

y distributed in
mainly

¢ that the significant spatial
¢ of the state Level Women’s
he spatial dependence of the
analysis.

Special Issue
UGC Care Listed Periodical




Figure 5 LISA ClusterSignif;
Women's Empowerment | ey R
"

LS4 Significance Hep KD,
] ot Synifcant 24)
] peats(d
B e-000)

| . p=0001 (1)

W vt ) &

Source: Author’s own interp
; Wn Interpre ' '
retation from spatial data

of Indj
Indian sty iy «.

Concluding Remarks

The study has tak

: - en an attempt to ex
analy . pt to explore the .
. Cn-r:ls 0]: “‘D_menl s empowerment. Using the stat - d'_'_“el'lsi
have ;Jre ensive index of women's empowerme ': tevel Secony

ce . n 2
Sosition oﬂr:::'l::u:cd using a standard melhodolog ::di"dlans .

S slales in respec a s (Y
distribution of the state Ie\-:;c:_[ of women’s empowerment, Plore 1,
box map shows that w _women’s empowerment i SPatiy
; women's empowej ndex Ppresente

spatially complete rment level of the 0
women’s empowe random. there is a prominent s atiamm e
GMI statistics ind:-mew_ This observation has been fu f’l pattern
SWEIL. In other W;i:éln.g the presence of spatial au(ocor':d':"_'ed by the
women’s crnpowwncmlie{::‘ firms the presence of spatial Cf::::'ra:‘ -
shows locations of th % TI_‘e LMI analysis using LISA cl Of the
H—— e stIgmﬁcant spatial cluste uster map
oo lovdt e i e higl:s : .
the neighbor sun: ‘[’f states accelerate the women’s emer C e s
is based on small s:lmmlha- So far, the study has a limitatisno s o
15 10 inclode mops L o c year 2015-16. This limi Such Bt
income, castes efc covaniates of women’s t:mlrioweu-rrm:raTIlt‘am::limmCLS

» . O : v i

ne can overcome this limitation con:fd:::ﬁ:tl:,:c.

panel data analysi
lysis of
the same variables. more than one round data of NFHS in India for

on of

Education and Society
Special Issue

UGC Care Listed Periodical

l-ﬁmpm\'crlm:m n Practice

""”:mﬁ] Measuring | e voie bga
N ||L-:_1|.\1-t Framing Indicators Wworld Bank Policy Researt
& e Lk -
" A Japuary 2 - - : .
ke IL:Irﬂ |-'.,-nnnt'nclrlcs Methods and Models K luwer
.‘_ 98 \T.]lucxhl- The \[cihelzl;{nds o
M hors. D | In jicators of bp;m:ll .-\bhi".'.llll)l‘l-l.{_%,-\_
A L Pl T A T 93— 115 doi 10 111 1538-
A v sts Vol. = . PP
| AT )
"‘. 338N ’ “;l"“"‘l Data with GeoDaTM - A Workbook.
(s %) Exploning = e i ence available at htt i
4o B II\l |I'i[L‘}._'_|'-'I[Cd Social Scienct P
THALS -
A i il ) - .
; i ras An Exploratory
(¢! L ppivanion of Women in Northeast ]"‘dllj . tr:n Indi-;
W S we (eds ‘rincqu.illl}'. P‘“"-'”}'““d Developmen e
cus
1\-.I Sop et ) ..:1__1_‘{{1 N [PS) 4 ICF (-'0|7}
i grure PP gor Populatiti Sciences (IIF9) anC 1 o
5 ppstitute 1 v (NFHS-4) 2015-16: India. Mumbai: [IPS
Survey E
I }[c.\llh- -
I e nda.org :
Nl It \\-\\“\i':{;:“cn'q Education. Autonomy, and Reproductive
gs) ’ f . .
. L) irom Four Developing Counmcs.[ntcmanonal Studies
. e
N erient 5 {)\t'grd: Cl.’.lfl:nd(m Press . ) )
b . ! 0) Wwomen's Autonomy 1N Rural India: Its Dimensions.
} il ‘1‘“! [nfluence of Context.inH- presser and G Sen. (eds.)
: s and the i - Moving Beyond Cairo,
it I“L-,-mun‘ and Demographic Processes: Moving Bey
g Fmpe i v Press.
miversity FT€ N
otk oxtord ‘l :}.tmn?ﬂ'""-vcga and V. Romero, (2003). The Influence
:1'..| Jo. JH- G e Education Decision of Rural Households: Evidence
A S he Annual Meeting of the American

I_n\‘..il o }‘_1[“.‘1' P .

resented at t : ;
Montreal. Canada 2003.pp. 27-30

Jopment as Freedom.Oxford Universit_}' Press, Oxford
E mpm\'ermen[ of Women: A Systematic Aljnal)SIS. IDF
sl Retrieved from: h[tp.-"fuww.idfrescarch.org pdf/0411 pdf
% 120) |ndj;1_5m[e-;md-C ountry-Shape-Fi Je-Updated-Jan-2020
[,l[l—[“ .l_r”huh_corn"AnujTi\\'ari.-‘India-Smtc-and-Cuunlr)‘-
LL_Ianr.’.i'lll)
nent Programme
New York

iC am
ill'-‘l I conor
I\I-J‘JI Deve

20035)

al
% ‘-r‘\-|-!|c-1 pdate

ed Nauons Developt
1093 Oxtord University Press.

i
alable

(1995). Human Development

Special Issue
UGC Care Listed Periodical

ahon and Society




©2022 The Academy of Environmental Biology, India

Journal of Ecophysiology and Occupational Health, Vol 22(3), DOI: 10.18311/jeoh/2022/31007, 141-154, September 2022

&

ISSN (Print): 0972-4397
ISSN (Online): 0974-0805

Protective Potential of Vitamin C and E against
Organophosphate Toxicity: Current Status and

Perspective

Prem Rajak", Sumedha Roy?, Abhratanu Ganguly', Moutushi Mandi3, Anik Dutta*, Kanchana Das?,
Sayantani Nanda’, Saurabh Sarkar®, Salma Khatun®, Siddhartha Ghanty' and Gopal Biswas?

'Department of Animal Science, Kazi Nazrul University, Asansol, West Bengal - 713340, India; prem.rik@gmail.com
’Cytogenetics Laboratory, Department of Zoology, The University of Burdwan, West Bengal - 713104, India (author previously

associated with this affiliation)

*Toxicology Research Unit, Department of Zoology, The University of Burdwan, Purba Bardhaman, West Bengal - 713104,

India

4Post Graduate, Department of Zoology, Darjeeling Govt. College, Darjeeling, West Bengal - 734104, India
*Department of Zoology, Gushkara Mahavidyalaya, Gushkara, West Bengal - 713128, India
°Krishna Chandra College, Hetampur, Birbhum, West Bengal - 731124, India

Abstract

Pesticides are an integral part of our daily life, used in agricultural fields, store rooms, residences and educational institutions to kill
or repel pests. Several chemical subtypes of these compounds are available, of which organophosphate (OP) is major one. These are
broad spectrum pesticides used to kill insect pests. OPs are useful but indeed they are most frequent reasons of pesticide poisoning
across the globe. OP inhibits acetylcholinesterase activities that results in continuous hyper-excitable state of nicotinic and muscarinic
receptors at neuromuscular junctions. Intentional or unintentional exposure to OPs causes abdominal pain, diarrhea, vomiting,
muscular weakness, dementia, Central Nervous System (CNS) dysfunction and even death. Besides acetylcholinesterase inhibition,
OPs are also known to trigger ROS generation within the cellular machinery which results in Oxidative Stress (OS). Free Radicals
(FRs) are neutralized by antioxidant-defense system of the body. Vitamin C and vitamin E are the major exogenous antioxidants that
scavenge a large amount of free radicals by donating their own electrons to FRs. This phenomenon reduces ROS and hence, OS is
prevented. Therefore, vitamin C and E can be considered for daily dietary intake which might be providing prophylactic advantage

against OP induced OS and pathophysiology in human beings.

Keywords: Ascorbic Acid, Organophosphates, Oxidative Stress, ROS, Tocopherol

1. Introduction

Our environment is full of various ubiquitous stressors such
as UV radiation, pathogens, allergens, and different chemical
pollutants. Pesticides are among the major chemical pollutants
that have become an integral part of the ecosystem and affect
mammals along with other non-target organisms. These are
formulated to kill or repel pests to reduce economic loss"*
These chemicals are in one way beneficial in increasing crop
production through crop protection and reduction in need
for man-power in farms and store houses. But, increasing rate
of pesticide resistance due to frequent usage creates an open

*Author for correspondence

competition among the manufacturers to synthesize more
effective and potent pesticides which might have greater side
effects on human and other living creatures. Pesticide exposure
has emerged as a global public health issue because of their
wide-spread application, unintentional exposure, and release
into environment™’. Such chemicals are known to cause
environmental pollution that exerts human health-issues
resulting from acute and chronic exposure. Approximately
among the 3 million cases of pesticide poisoning reported
every year across the world, more than 250,000 deaths occur
as per reports of World Health Organization®. The high rate
of pesticide poisoning might be due to irrational use, little or
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no knowledge about the side effects and, most importantly
lack of adequate safety information on the pesticide packages®.
Despite of such a high number of death cases, there is still a
huge demand of these chemicals around the world.

Majority of pesticides belongs to four categories such as
organochlorine, Organophosphates (OPs), pyrethroids, and
carbamates. Organochlorine pesticides (OCPs) are synthetic
organic compounds widely used all over the world. These
agents are categorized under Persistent Organic Pollutants
(POPs) and composed of carbon, hydrogen, and chlorine
atoms. OCPs bind to neuronal sodium channels to increase
their permeability for sodium ions. This increased permeability
facilitates uncoordinated discharge of neurons which harms
central nervous system of target pests. Common OCPs used in
India and other developing countries like China, Pakistan, Sri
Lanka, and Bangladesh include Aldrin, Dieldrin, Chlordane,
DDT, Diazion, Endosulfan, Lindane, and Methoxychlor.
OCPs are used to control soil insects such as termites, rice
water weevil, wireworms, corn rootworm, and grasshoppers.
OP Pesticides are synthetic pesticides actively released into
environment. These compounds are esters of phosphoric acid
or thiophosphoric acid and works by inhibiting Acetylcholine
Esterase (AChE) in synaptic sites of central and peripheral
nervous system. This leads to accumulation of acetylcholine
at synaptic junctions of neurons resulting in hyperexcitability
of nerve fibers followed by paralysis and death of target pests.
Acephate, Chlorpyrifos, Parathion, Malathion, Dichlorvos,
Diazinon, and Tetrachlorvinphos are popular OP pesticides in
developing countries of South Asia. OP pesticides are applied
to control pests like fire ants, saw flies, caterpillars, termites,
aphids, and leaf miners. Pyrethroids are organic compounds
similar to the natural insecticide Pyrethrin produced from
the flowers of pyrethrums (Chrysanthemum cinerariaefolium
and C. coccineum). Pyrethroids prevent closure of the voltage
gated sodium channels in the axonal membranes. This leads
to permanent depolarization of axonal membrane and
paralysis of the target animal. Common Pyrethroids include
Cypermethrin, Permethrin, Deltamethrin, and Bifenthrin.
These pesticides are used to control cockroaches, fleas,
and termites in houses and other buildings. Carbamates
are the N-methyl Carbamates derived from Carbamic acid
(NH,COOH). They cause carbamylation of AChE at neuronal
synapses and neuromuscular junctions. Carbamates reversibly
bind with AChE at synaptic region leading to paralysis and
death of the target pests Aldicarb, Methomyl, Carbofuran,
Trimethacarb, Carbaryl, Oxamyl, Ethienocarb, Propoxur,
and Fenobucarb are common agents under this category.
Carbamates are effective against aphids, thrips, lygus, mites,
nematodes, fleahoppers, leafminers, and spiders.
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OPsare commonly used pesticides as well as phosphoricacid
derivatives of amides, esters, or thiol groups. These chemicals
are extensively used in horticulture, agriculture, veterinary-
medicine, forestry, and also for the control of some vector-borne
diseases. OPs like malathion is frequently used to control
ticks and mites’. In agricultural-sector, OPs are extensively
implicated in eradication of pests including locusts, aphids,
leaf-miners, fire-ants, thrips, and caterpillars. These pesticides
augment both quantity and quality of agricultural-products®.
OPs  namely tris-(2-chloro,1-methyl-ethyl)-phosphate,
tris-(2-chloroethyl)-phosphate, tri-n-butylphosphate,
tri-iso-butylphosphate,  triphenylphosphate ~ and tris-
(butoxyethyl)-phosphate ~ are
and plasticisers at public places’. Due to massive use of OP
chemicals, their residues have been detected in drinking-
water, grains, vegetables, fruits, soft-drinks, and other food
items and hence, it provokes a global health concern'. OPs
are cholinesterase inhibitors and known to amplify free radical
generation and therefore sub-cellular Oxidative Stress (OS). OS
is involved in onset of a number of diseases like atherosclerosis,
inflammatory diseases, cardiovascular maladies, neurological
disorders, and others. Therefore, the community should work
to minimize the usage of harmful pesticides including OPs, at
the same time their side effects to restrict adverse impacts on
human health.

Vitamin C (ascorbic acid) and vitamin E (alpha-tocopherol)
are the major exogenous antioxidants that scavenge a large
amount of free radicals by donating their own electrons to
FRs''. This phenomenon reduces Reactive Oxygen Species
(ROS) and hence, OS is prevented. Therefore, vitamin C and
E can be considered for daily dietary intake which might be
providing prophylactic advantage against OP induced OS and
pathophysiology in human beings.

The present literature aims to present the OP induced health
hazards in human and other animals along with a discussion
on protective potential of vitamin C and vitamin E in it.

admired flame-retardants

2. OP Pest_icides

OP pesticides were introduced by German scientists in
1938 and have been used as nerve poisons and chemical
weapon during World War II'2. At present, they are available
commercially worldwide for domestic and industrial use''.
Nearly half of all insecticides used in the world belong to
OP category and hence they pose a greater risk of threat on
health of humans®”. Human may be exposed to OP pesticides
through inhalation, ingestion or skin contact'®. OP toxicity is a

major cause of morbidity and mortality in most of developing
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ARTICLE INFO ABSTRACT

Editor: Lawrence Lash Organophosphates (OPs) are ubiquitous environmental contaminants, widely used as pesticides in agricultural

fields. In addition, they serve as flame-retardants, plasticizers, antifoaming or antiwear agents in lacquers, hy-

Keywords: draulic fluids, and floor polishing agents. Therefore, world-wide and massive application of these compounds
Orgaf‘OPh?S.Phates have increased the risk of unintentional exposure to non-targets including the human beings. OPs are neurotoxic
gaor\(/illgt(f;my agents as they inhibit the activity of acetylcholinesterase at synaptic cleft. Moreover, they can fuel cardiovascular

issues in the form of myocardities, cardiac oedema, arrhythmia, systolic malfunction, infarction, and altered
electrophysiology. Such pathological outcomes might increase the severity of cardiovascular diseases which are
the leading cause of mortality in the developing world. Coronavirus disease-19 (COVID-19) is the ongoing global
health emergency caused by SARS-CoV-2 infection. Similar to OPs, SARS-CoV-2 disrupts cytokine homeostasis,
redox-balance, and angiotensin-II/AT;R axis to promote cardiovascular injuries. Therefore, during the current
pandemic milieu, unintentional exposure to OPs through several environmental sources could escalate cardiac
maladies in patients with COVID-19.

Renin-Angiotensin System

1. Introduction

Scientists and health workers across the world are racing together to
halt the recent COVID-19 pandemic triggered by SARS-CoV-2 infection.
The disease was first detected in Wuhan province of China in December
2019 and rapidly extended to 213 countries. There have been
611,421,786 confirmed cases with 6,512,438 casualties as of 23rd
September 2022 (https://covid19.who.int/). Potent vaccines have been
developed by different laboratories and the vaccination program is still
continuing in several countries. However, it is to be noted that, vaccines
usually does not provide 100% protection from re-infection. Therefore
even after vaccination, people have to be serious about COVID-19 and
need to follow the proper guidelines released by World Health
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Organization and local governing bodies to minimize the risk of re-
infection. Unfortunately, many European, African, and Asian countries
are suffering from subsequent waves of COVID-19 due to emergence of
new variants of the virus. The B.1.1.7 (Alpha), B.1.351 (Beta), P.1
(Gamma), B.1.427 (Epsilon), B.1.429 (Epsilon), and B.1.617.2 (Delta)
variants detected in many countries are classified as variants of concern.
These variants are unusually divergent, each possessing a unique
constellation of mutations of potential biological importance and hence
can evade the immune barrier developed from a previous SARS-CoV-2
infection.

In majority of cases, virions entering through naso-oral opening first
colonize broncho-pulmonary epithelium and fuel necroinflammation-
mediated pulmonary ailments (Rajak et al., 2021a). From lungs,
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Self-organizing maps, otherwise known as Kohonen-maps, are one form of unsupervised artificial neural networks
that can produce two-dimensional plots from multidimensional data. This tool is especially useful in community
pattern analyses and has been previously used in spatial pattern analysis with different perspectives. The present
study aims to find zooplankton’s community pattern in the Bakreswar reservoir ecosystem. Bakreswar reservoir
is a freshwater ecosystem in the Birbhum district of West Bengal, India. The reservoir is primarily used to supply
freshwater to the Bakreswar thermal power plant. However, the local villages around the reservoir depend on it
for drinking water and fishing sustenance. The data used in this study was collected over two years from three
different stations. Thus, in addition to describing the spatial pattern of community distribution of zooplankton
groups, the temporal variation was also studied. It is observed in the study that the four major groups of
zooplankton — Copepoda, Cladocera, Ostracoda, and Rotifera — react differently to the different environmental
attributes. Primarily directed by the physical environmental factors, the effect of the chemical factors on the
patterning is also evident from the study. Copepods are the dominant group in the system, closely followed by
cladocerans and rotifers. But this observation changes at different stations and throughout the study period. The
temperature profiles of the reservoir primarily direct the occurrence of ostracods and rotifers, whereas cladoc-
erans and copepods are inclined more towards a chemical factor directive. Rotifers are dominant in the monsoon,
whereas the post-monsoon and winter seasons show an increased presence of copepods and cladocerans. The
overall observation that the reservoir’s water quality is good, and the trophic structure is healthy is in accordance
with previous studies as well.

1. Introduction

One of the significant goals of ecology as a discipline is the study of
system-level organizations instead of the organism as an individual
(Odum and Barrett, 1971). Comparable transcending or functional
processes (e.g., energetics, evolution, diversity, and so on) can be
observed through different levels of the organization, starting from the
cellular level and continuing to the ecosphere (Barrett et al., 1997).
However, there are marked differences in the holistic properties of such
organizations compared to the individual component properties. A ho-
listic hierarchical organization often gives rise to newer emergent
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(non-reducible) properties that cannot be explained simply by studying
components only at that particular organization level (Odum and Bar-
rett, 1971). Hence, it often becomes necessary to extend ecological
studies at a community level to analyze the different controls of feed-
back mechanisms regulating their dynamicity. These controls are often
loosely implemented at these levels — a characteristic property termed
homeorhesis (Barrett et al., 1997; Odum and Barrett, 1971).
Community patterns vary with perturbations in the environmental
composition; thus, it is an important aspect that might significantly
impact the system’s health in general (Hawkes, 1979). Community
function largely depends on community structure and organization
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descriptors are highly correlated among themselves. Four prime
zooplankton groups — Copepoda, Cladocera, Rotifera, and Ostracoda-
were collected over two years alongside environmental variable data.
Before applying clustering and SOM workflow, this data was subjected
to different tests, including correlation analysis, PCA, and collinearity
tests. Results of correlation analysis (Figs. 3, 4, and 5) and PCA (Figs. 6
and 7) show a clear spatial ordination among the three stations.
Correlation analysis revealed that the different environmental fac-
tors have different effects on the distribution of zooplankton and,

consequently, on their community structure. Figs. 3, 4, 15, and 17 and
Table 3 establish that the factors (chemical) responsible for character-
izing the data points are primary production, dissolved oxygen, alka-
linity, salinity, nitrates, phosphates, and total dissolved solids. Solar
irradiation and water temperature are the most important physical at-
tributes, followed by air temperature and humidity. However, the latter
two factors have been excluded from the final analyses following VIF
extraction and adjustment. The atmospheric or air temperature had a
high positive intercorrelation with water temperature. Hence, this
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Abstract: Survival of life on earth indispensably depends on water. Population explosion and its consequences
resulted in the usable water sources being unusable in many regions. Regular monitoring of water quality becomes
necessary to protect public health. The present study aimed to evaluate the water quality status of various water
resources of Gushkara (West Bengal, India). The result showed that the status of the water quality index (WQI) of
the studied surface-water sources is ‘poor’ or ‘very poor’ (ranges 50.582 - 87.969) whereas the groundwater and
municipal water supply are rather safer (ranges 15.804 - 36.210). There is also an indication of faecal coliform
contamination in surface-water sites. Overall water quality is better in winter than other two seasons. Some
parameters in surface-water crossed the recommended level while some reached near that level. So immediate
attention is necessary to rectify the situation.
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Introduction

The amazing diversity of plants and animals on the
globe is directly influenced by the sources of
water. Today humans literally reached all the
corners of the globe and explored all the possible
places for establishing new habitats and activities.
In the process, they explored and exploited almost
all the resources of water. Most sources of

freshwater are polluted to various degrees today
and become unsuitable for their desired uses.
Globally, billions of people suffer and lose their
lives every year from water-borne diseases (WHO,
2022). Standard drinking and usable groundwater
and surface-water resources becoming scanty
due to their indiscriminate unscientific use and
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immediate attention (Mukherjee and Paramanik,
2022). The present study was conducted to
understand the degree of water pollution,
usability, and its seasonal variation at Gushkara.
Analysis showed that the water quality
parameters of the studied surface-water (ponds)
are near or crossing the permissible limits in many
cases. Contaminations from daily use, domestic,
municipal, and/or agricultural sources are
evident. Parameters of the groundwater (tube well
and well) and the municipal supply are rather
within safe limits. People use pond water for
bathing, washing, and other domestic purposes,
sometimes for drinking. WQI recommends
immediate attention to the surface-water sources
of the area.
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This study explores the intensity and inequality of multidimensional deprivation (MD)across the districts
of West Bengal, a north-eastern state in India. The measure of MD covers the dimensions of Knowledge,
Health and Living condition with the respective indicators. We have clustered the districts in accordance
with the selected indicators. An attempt has also been taken to gauge the inequality for deprivation
indicators and for multidimensional deprivation index (MDI) applying the class of Atkinson measures.
This study has used the data published by Directorate of Population Census of India 2011. It is reported
that value of MDI ranges from 0.013 to 0.675 across the districts in West Bengal. Purulia is the most
deprived district followed by Jalpaiguri, Maldah. On the other hand, Kolkata is the least deprived among
the districts preceded by North 24 Parganas, Purba Mendinipur. The cluster analysis reveals that Kolkata is
the distinct from the other districts of West Bengal. It is found that Darjeeling district and Jalpaiguri district
form two separate clusters. The districts of Dakshin Dinajpur, Murshidabad, Uttar Dinajpur, Maldah,
Birbhum, Bankura and Purulia are similar in terms of the indicators of multidimensional deprivation.
The districts of West Bengal are, of course, not highly diverse in terms of multidimensional deprivation.
However, inequality for MDI is higher than that for HDI of the districts.

HIGHLIGHTS

® Average value of multidimensional deprivation index for the districts in West Bengal is 0.42 with
range 0.013 to 0.675. Purulia is the most deprived district in West Bengal followed by Jalpaiguri,
Maldah, Uttar Dinajpur

® Geographical closeness of the districts in West Bengal does not ensure the closeness of the districts
in respect of the socio-economic deprivation indicators.

@ The districts of West Bengal are not highly diverse in terms of multidimensional deprivation.

Keywords: Cluster Analysis, multidimensional deprivation index, normalized inverse euclidian distance,
population census

The well-being of a person is best seen as an index
of the person’s functionings (Sen, 1987). Deprivation
may be viewed as the failure to achieve the socially
desirable functionings of the person. Personal
achievement of functionings depends on many
factors. Thus, deprivation of an individual or a
community or a region is associated with the multiple
aspects like health, education and access to descent
living condition. India has some flagship programs
like Pradhan Mantri Jan Dhan Yojana (PMJDY),

Swarnajayanti Gram Swarojgar Yojana (SGSY),
National Rural Employment Guarantee Scheme
(NREGS), Public Distribution System, Universal
Health programmes to smooth the achievement
of functionings of the common people. Despite

How to cite this article: Dutta, P. and Bagli, S. (2022). Multidimensional
Deprivation: Cross-District Insights in West Bengal. Econ. Aff., 67(05):
745-751.
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where & denotes the inequality aversion parameter,
n stands for number of districts (19), x, stands
for the i™ indicator or index of deprivation. p
denotes the mean of x,. The value of ¢ ranges from
1 indicating no preference for equality to minus
infinite indicating extreme preference for equality.
In this study the values of € = 0.5, 0 and -1 have
been considered for measuring inequality of the
indicators and indices under consideration.

The data for the indicators of multidimensional
deprivation for the districts in West Bengal have
been collected from Population Census Report 2011,
Government of India. Data for HDI of the district
have been collected from West Bengal Human
Development report, 2004, the Government of West
Bengal. We have considered all the districts in West
Bengal during the census year 2011 and census
data for studying the intensity and inequality in
multidimensional deprivation.

RESULTS AND DISCUSSION

Table 2 displays the descriptive statistics of the
indicators and indices of MDI. Average illiteracy
rate of the districts in West Bengal is 25.14 per cent
in 2011which varies from 12.98 per cent to 49.93
per cent across the districts. In West Bengal 52.9
per cent households have no access to banking
facilities. Median value of this indicator tells us
that in half of the districts, 57 per cent or more
households are deprived of banking facilities. Thus
financial illiteracy is a serious deprivation among
the districts of West Bengal. Although, intensity of
financial illiteracy is higher than that of academic

illiteracy, relative dispersion of financial illiteracy is
lower than that of illiterate populations across the
districts. We observe that in average 41.46 per cent
households of the districts in West Bengal collect
drinking water from unsafe source. Percentage
of households having access to unsafe source of
drinking water is highest in Darjeeling followed by
Jalpaiguri and Purulia and it is lowest in South 24
Parganas district. There is a wide variation across
the districts in terms of access to safe source of
drinking water. Average percentage of households
without improved sanitation facility in the districts
of West Bengal is 46.22 per cent. We have observed
that 88 per cent of households in Purulia district,
which is highest among the districts in West Bengal,
do not have access to improved sanitation. Access
to improved sanitation is the highest in the district
of Kolkata. In average 11.16 per cent households
of the districts in West Bengal live in dilapidated
house. It varies from 2.6 per cent to 16.6 per cent
across the districts. In majority of the districts more
than half of the households have no electricity or
solar energy for lighting.

It is saddening that 82 per cent households of the
districts in West Bengal have no access to improved
fuel for cooking which ranges from 33 to 94 per
cent. However, only 23 per cent households in
average of the districts have no census assets. Thus
poverty in terms of asset holding is not so serious
in the districts of West Bengal. Therefore, from the
analysis of individual indicator is it not sufficient to
determine the relative position of the districts. We
need a comprehensive index which covers multiple

Table 2: Description of the indicators of Deprivations in the districts of West Bengal

Indicators(%) /Index Mean Median SD cv Skew Max Min
Illiterate population 25.14  25.03 8.05 32.04 0.34 4093  12.98
Households having no access to banking facility 52.90 57.00 13.56  25.63 -044 7350  16.20
Households use unsafe source of drinking water 14.46 8.20 15.67  108.34  2.03 60.10  2.60
Households have no improved sanitation facility 46.22 44.30 2460 53.23 0.02 88.20  5.10
Households live in dilapidated residence 11.16 11.40 3.45 30.95 -0.74  16.60  2.60
i?;?ﬁiis have no access to electricity or solar power 16,59 50.60 1918 4116 074 7170 220
Households use dirty fuel for cooking 82.52 90.30 15.79  19.13 -0.83 9430  33.80
Households do not have census asset 23.41 23.40 8.39 35.82 -1.93 3630  3.60
HDI 0.58 0.60 0.09 14.94 0.33 0.78 0.45
MDI 0.42 0.46 0.17 39.80 -0.68  0.68 0.013
Source: Authors’ computation.
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Recreational Games are these activities where the primary purpose of the activity
in participation, with related goals of improved physical fitness, for and social
involvement often prominent. It is less stressful, both physically nd mentally on
the participants. These are lower expectations regarding both performance and
commitment to the sports in the recreational games in one of the most important
area and it also create positive inter-relationship to every person. Recreational
games are often done for enjoyment, amusement or pleasure and are considered
to be ‘fun’. In our busy schedule, recreational games gives us oxygen and in

this way our new generation can explore many things for the development of

society.

Introduction

The significance of the saying has increased many and
various side in today’s fast life and competitive world
where students are forced by both their guardians and
the conglomerate of society and situations as a whole to
devote increasing hours in academic study whether
theoretical or practical and knowledge enhancing
activities, so that they can stay ahead in the rat race. Add
to that the present way of life where people mostly stay
in small nuclear families and with parents working the
viability of our own home as a pace where we can have
recreational time has diminished.

Recreation and Recreational Games

Recreation is the refreshment of strength and spirit after
wine. It is also leisure time activity. The “need to do
something for recreation”, is an essential element of
human biology and psychology when we continue doing
a work or performing an activity regularly and
continuously for some hours, it gives us physical and
mental fatigue and strain. Recreational activity relieves
us of the feeling of fatigue, restores our energy and

promote a sense of joy. Without recreation, life would be
dull and miserable. Leisure activities mood, reduce stress
and enhance a sense of wellness. In an increasingly
complex world, more and more people are placing a high
value on achieving the feelings of relaxation and
peacefulness that contact with nature, recreation and
exposure to natural open spaces bring. Recreational game
involves participants in which the main function in
providing fun and entertainment to participant.
Recreational is a source of joy and provide relaxation
for one’s body and mind. Recreational games playing a
very important role for all over age groups. The quality
of life is determined with objective factors and also with
subjective perception of factors which influence human
life. Recreational actively play a very important role in
subjective well-being because they provide opportunities
to meet life values and needs. Through participation in
leisure activities people build social relationships, feel
positive emotions, acquire additional skills and
knowledge and therefore improve their quality of live.
Both physical & psychological benefits of leisure times
with reduced level of stress, anxiety and depression,
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improved mood and higher levels of positive emotions.
Engaging in recreational activities can also lower blood
pressure and heartbeat. It can improve the mental health
of individuals and have the significance of regulating the
body and mind, alleviating the stress of life and providing
apleasant experience. It encourages people to experience
freedom, which often leads to feeling of control,
competence and improved self-esteem. Engaging in
pleasurable activities stimulate the production of neuro-
chemicals that in turn improve physical health.

Physical Activity and Recreational Games
Exercise is a body activity than enhances or maintains
physical fitness and overall health and wellness. It is
performed for various reasons, to aid growth improve
strength, develop muscles and the cardiovascular system,
weigh loss or maintenance, improve health or simply for
enjoyment. Recreational game takes most important place
in our present and future life. We all know that leading
an active life style in good for us. If you participate regular
moderate physical activity —running, jumping, throwing,
walking you can expect to enjoy numerous health & social
benefits, including:

e Encourage social inter-relationship
Improve concentration and learning
Increase personal confidence and self-awareness
Reduce feelings of depression and anxiety
Enhance self-esteem
Improve quality of life
Improve a more positive educational
environment
e Reduction of antisocial behavior

Those who are engaging different types of physical

activity and recreational games, they have less time to

enjoy the negative or unnecessary situation. All time they

think the positive effects of society and try to increase

the awareness of different types of values in human mind.

Recreational games are developing a good mental

attitude, which is very much essential in our positive

thinking. Emotion, both happy and sad, can effect

cognitive functionary along with your energy level and

other aspects of your physical performance. On the other

hand recreational game improves the life skill such as:
e Focus and self-control

Critical thinking and problem solving

Empathy & perspective taking

Patience and confidence

Communication & listening

Creativity and connecting ideas

The Impact of Recreational Games in our Society

It also helps in boosting memory as there is more practical
experience and the information can be soaked up wholly
by the brain in a fresher and fascinating.

Group games and individual games are also helps moral
development of students. One way to encourage moral
development to teach students to play fairly. In
educational situation moral development plays an
important role for the future endeavor of every human
being.

It also enhances peer relationship and inter-personal
skills. Student can also excel in areas other than academic
where they have an interest. Recreational activity can
give a chance to discover talents other than academic
excellence which can tater help on the career and life as
a whole.

Conclusion

Without any doubt it can be said that recreational
activities help in overall development of a student’s
physical, mental, social and emotional. Recreational
activity is not only helps to gather knowledge but also to
use it ethically to lead a healthy and better life in future.
It teaches one to think with reason and line with more
practical approach to life. It also enhances ones all round
development, thus helping to achieve success in on
endeavours.
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Gandhi, Ambedkar and Martin Luther King Junior:
Three Pilgrims of Social Justice

Anand Mahanand

Itis interesting to note that though the twentieth century witnessed the rise
of two prominent dictators, Hitler and Mussolini, who ruthlessly suppressed their
targeted people; it also gave rise to many committed leaders who fought selflessly
for the emancipation of different oppressed communities. M.K. Gandhi, Dr B.R.
Ambedkar and Martin Luther King Jr are good examples of these saviours. Gandhiji
fought for the freedom of the Indian people and also for the emancipation of the
dalits in India. Ambedkar struggled for the upliftment of the untouchables of India
and Martin Luther King jr fought for the rights of the Negros in the U.S.A. Gandhiji’s
guiding force was the Bhagavad Gita, Ambedkar drew inspiration from Buddhism
whereas Martin Luther King Jr was inspired by Christianity. Martin Luther King
however was deeply inspired by Gandhiji. Ambedkar on the other hand was a critic
of Gandhiji’s approach to the dalits. The reason for Ambedkar’s difference with
Gandhiji’s ideals was due to their convictions. Both Gandhiji and Ambedkar had
love and concerns for the dalits but each of them had different approaches for their
freedom. Gandhi believed in the goodness of hearts of human beings. He thought
the oppression of the dalits would end when people listened to their conscience
whereas Ambedkar was not sure of that but was convinced that laws made in favour
of the oppressed would safeguard them. Gandhiji, Ambedkar and Martin Luther
King all followed the path of non-violence in their respective struggles. For the title,
I have taken the phrase from King’s essay “Pilgrimage to Non-violence” and called
these three crusaders pilgrims of non-violence. One finds a lot of similarities as well
as differences among these three. In this paper, I would like to study the select
writings and speeches of these leaders and explore some of the common grounds of
leadership in them. I would also like to study the difference in their approach. This
will hopefully help in understanding the life, ideas and activities of these three great
leaders.

Keywords: Gandhiji, Ambedkar, Martin Luther King Junior, emancipation,
oppression, freedom
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Dr. B.R. Ambedkar: A Champion of Human Rights

Saroj Kumar Sarkar

Babasaheb Dr. B.R. Ambedkar, the Chief Architect of Indian Constitution
was a scholar par excellence, a philosopher, a visionary, and a true champion of
human rights. He led a number of social movements to secure human rights for the
oppressed sections of Indian society. He stands as a symbol of struggle for social
justice even today.

Hinduism is divided into four Varna and so many castes and sub-castes.
Casteism, for hundreds of years has been a crucial problem in Indian society. It not
only creates social discrimination, but brings social and economic injustice among
the citizens as well. Though the very notion of ChaturVarna has been referred in the
Rigveda but afterwards more than three thousand castes and sub-castes have come
into existence after the Later Vedic Period. The Brahmin community who were
educationally and economically superior to the other communities took the advantage
to exploit and oppress the lower communities in course of time. The notion of Varna
and caste gave birth to untouchability which is a great damnation to humanity. Dr.
B.R. Ambedkar being a Dalit was victimized throughout his life by the upper caste
Hindus in several times. So he fought against caste-system and Untouchability. He
wanted abolition of social discrimination, torture and disgrace of Dalit. He also
wanted to bring social justice in our society. His main aim was to establish equality,
liberty and fraternity among the citizens of our country. He was a real humanist and
social reformer, a champion of human rights.

Keywords: Human rights, Social justice, Casteism, Untouchables, Humanist
Introduction:

Bhimrao Ramji Ambedkar was born in a Mahar family on 14™ April, 1891.
His father served in the British Indian Army at the Mhow cantonment in Central
Province. Unlike most of the children of his caste, young Bhim used to go to school

Rock Pebbles : ISSN 0975 - 0509 March 2023 / P. 203



scheduled caste, scheduled tribes and backward caste. He made several provisions
in the form of articles in Indian constitution for development and upliftment of
depressed caste.

Poona Pact and Dalits’ Rights.

In 1932, British Govt. announced the formation of a separate electorate for
“Depressed Classes” in the Communal Award. Gandhi fiercely opposed a separate
electorate for untouchables, saying he feared that such an arrangement would divide
the Hindu community. Gandhi protested by fasting while imprisoned in the Yerwada
Central Jail of Poona. Following the fast, Congress politicians and activists such
as Madan Mohan Malaviya and Palwankar Baloo organized joint meetings with
Ambedkar and his supporters at Yerwada. On 25 September 1932, the agreement
known as Poona Pact was signed between Ambedkar (on behalf of the depressed
classes among Hindus) and Madan Mohan Malaviya (on behalf of the other Hindus).
The agreement gave reserved seats for the depressed classes in the Provisional
legislatures, within the general electorate. Due to the pact, the depressed class received
148 seats in the legislature, instead of the 71 as allocated in the Communal
Award earlier proposed by British Prime Minister Ramsay MacDonald. The text
uses the term “Depressed Classes” to denote Untouchables among Hindus who were
later called Scheduled Castes and Scheduled Tribes under India Act 1935, and the
later Indian Constitution of 1950. In the Poona Pact, a unified electorate was formed
in principle, but primary and secondary elections allowed Untouchables to choose
their own candidates.®

Theory of Social justice and B.R. Ambedkar

Social justice means equal social opportunities available to everyone to
develop their personalities associated with equality and social rights. According to
Oxford Concise Dictionary of Politics, Social Justice is an emphasis on the
foundational character of justice of social life. According to Ambedkar the root cause
of social injustice to the Scheduled caste and scheduled tribes is the caste system in
Hindu society. He did not propound any specific definition or theory of ‘Social
Justice’. His thoughts are expressed through writings and speeches published
posthumously. We can extract basic principles of writings and speeches of Ambedkar,
through which justice can be dispensed in the society. These are:

1. Establishing a society where individual becomes the means of all social purposes
2. Establishing a society, based on equality, liberty, and fraternity

3. Establishing political, economic, and social democracy

4. Establishing democracy through constitutional measures and

5. Establishing democracy by breaking monopoly of upper strata on political power.’
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Abstract

Starting from the Hamiltonian of two oscillators coupled through the angular momentum, we obtain the equations of motion
involving the field operators for two harmonic modes. These operator differential equations of motions are found coupled to
each other. The noncommuting nature of the operators are on the way for getting the exact analytical solution directly. To get
rid of these problems and on the basis of physical and mathematical considerations, the solutions are assumed in terms of
some constant (independent of time) coefficients. The coupled differential equations involving these coefficients are finally
decoupled at the cost of fourth order differential equations. Finally, we obtain the exact analytical solutions of these coef-
ficients and hence the field operators involving the oscillators. As an application of these solutions, we investigate the well
known squeezing effects of the input coherent light interacting with the oscillators coupled through the angular momentum.
It is to be remembered that we retain the nonconserving energy terms for investigating the dynamical behaviour of the oscil-

lators coupled through the angular momentum.

1 Introduction

To explain the basic physics behind the natural phenomena,
we rely on some basic models. For example, the model of a
harmonic oscillator arises when a particle moves under the
action of a restoring force. Perhaps the model of a harmonic
oscillator is the most useful one among the physical models
for the explanation of basic physics. It is because of that
the model of harmonic oscillator finds huge applications
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in various branches of physics. These include mechanics,
spectroscopy, field theory and in the acoustics. On the other
hand, we know that the real physical problems demand
more beyond the model of a simple harmonic oscillator. For
example, the inclusion of damping and the anharmonicities
make the model of the harmonic oscillator more realistic and
relevant to the physical problems. In addition to these, the
demand of the physical situations are met through the model
of coupled oscillators. The problem of coupled harmonic
oscillators are investigated in a great way [1-19]. We find
few investigation, where the coupling between the anhar-
monic oscillators is also studied [13—15]. The wide range
of applications of the model of the coupled harmonic oscil-
lators have attracted Physicists, chemists, mathematician
and engineers. The coupled classical oscillators are useful
in the studies of coupled vibrations, beats, and resonances.
The infrared optical activities of dimer-like molecules are
estimated by using the coupled oscillator model which is
not otherwise unavailable through the usual infrared spec-
troscopy [1]. The coupled oscillator model is found useful
for investigating quantum statistical properties of radiation
field [2], coherent state propagator [3], non invariance group
of many particle system [4], nonadiabatic Berry’s phase,
quantum entanglement and quantum teleportation [5], quan-
tum phase [6], and in the Josephson tunneling [7]. Now,
depending upon the strength of the coupling we categorize

@ Springer
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Now, the solutions of the parameter u; are quite straightfor-
ward and are given by

u; = A;cos At + B; sin 4,1 + C; cos Ayt + D; sin At (20)

where i = 1,2, 3 and 4. Now, the explicit analytical expres-
sions for the parameter A;, B;,C;, and D, follow immediately
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In an identical manner, the solutions for v, are obtained and
are given by

v =Ai/ cos ﬂlt+Bi/ sin At + Cl./ cos 22t+Di/ sin At (22)
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Oxidative stress (OS) is a phenomenon caused by an imbalance between free-radical production and antioxidant
activity within the body. Status of endogenous antioxidants is not always sufficient to mitigate the oxidative
damage. In this case, exogenous antioxidants could help to minimize free-radical production and subsequent
OS. Green tea is rich in several phenolic compounds that have strong antioxidant properties. However, their
mechanism of action is still unclear. Hence, the present study aims to investigate binding affinities of six green
tea polyphenols such as catechin, epicatechin, epicatechin gallate, epigallocatechin, epigallocatechin gallate, and
gallocatechin for common ROS producers such as Lipoxygenase (LOX), CYP2C9, and NAD(P)H oxidase (NOX).
Results indicated that polyphenols interacted with binding pockets of these enzymes through hydrogen bonds and
other stable interactions such as van der waals, Pi-Pi, Pi-alkyl, and alkyl. All polyphenols showed varied binding
affinities. Among them, epigallocatechin gallate and epigallocatechin showed the highest binding affinities for
the ROS producers. Findings of the present study suggest that, apart from free radical scavenging activity, green
tea polyphenols may directly interact with binding pockets of LOX, CYP2C9, and NOX to dampen ROS production

and OS. However, studies involving animal models are required for additional validation of results.

1. Introduction

Oxidative stress (OS) is an imbalance between oxidant and antioxi-
dant molecules in a biological system. Such an imbalance can be detri-
mental to various essential macromolecules like proteins, lipids, and nu-
cleic acids with respect to their structure and biological functions. The
role of OS is inevitable in the pathophysiology of human beings. Oxi-
dants injure cells in several ways, contributing to various diseases, in-
cluding atherosclerosis, chronic obstructive pulmonary disease (COPD),
Alzheimer’s disease, and cancer [1].

Oxidant-antioxidant imbalance is triggered by the disproportionate
production of reactive species derived from oxygen and nitrogen. Pro-
duction of these species is aggravated by stress, UV radiations, exposure
to xenobiotics, infections, and pathological conditions [2-14]. Antioxi-
dants may neutralize free radicals and prevent OS [15,16]. Nonetheless,
scavenging superoxide radicals (O,°~), hydroxyl radicals (* OH), perox-

ynitrite (ONOO™), nitric oxide (*NO), and the hypohalous acids (HOX)
by exogenous small molecules may not be enough if the source is not
being targeted. Various enzymes have been considered as the sources of
reactive species. Among them, Lipoxygenase (LOX), Cytochrome P450
(CYP2C9) and NAD(P)H Oxidase (NOX) are the sounding ones.

Lipoxygenase is a family of non-heme iron-containing enzyme that
catalyses formation of hydroperoxides via oxidation of polyunsaturated
fatty acids (PUFA) [17]. These enzymes are 700 amino acid long and
classified into 5(S)-, 8(S)-, 12(S)-, and 15(S)-. Metabolites of PUFA pro-
foundly impact the progression of inflammation and cancer. Therefore
inhibition of PUFA metabolizing enzymes such as LOX could have ther-
apeutic implications against such diseases.

Cytochrome P450 is a diverse group of enzymes that catalyzes
oxidation-reduction reactions. They are involved in the biotransforma-
tion of various drugs and xenobiotics via phase I reactions. Therefore
CYP450 plays a vital role in maintaining human physiology [18]. It is to

Abbreviations: ALA, alanine; ARG, arginine; ASN, asparagine; ASP, aspartic acid; CYS, cysteine; GLU, glutamic acid; GLY, glycine; HIS, histidine; LEU, leucine;
LYS, lysine; MET, methionine; PHE, phenylalanine; PRO, proline; SER, serine; THR, threonine; TRP, tryptophan; TYR, tyrosine; VAL, valine.
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Fig. 3. Interaction between epicatechin and ROS producing enzymes. Epicatechin interacted with the binding pockets of LOX, CYP2C9, and NOX using hydrogen
and various hydrophobic interactions. The first panel of the figure indicates the position where green tea polyphenol binds with the enzyme. The middle panel shows

the enlarged view of the binding pocket where polyphenol interacted with the concerned enzyme. The last panel demonstrates the amino acids of ROS generating
enzymes that established hydrogen and various hydrophobic interactions.
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Bizarre Insect (Order: Strepsiptera; Kirby, 1813) with a unique biology

Sukhendu Roy”
Department of Zoology, Gushkara Mahavidyalaya, Guskara, Purba Bardhaman, West Bengal, India

Abstract

Strepsiptera comprise a group of inquisitive, obligate endoparasitoids. The parasitoids of Strepsiptera are enthralling insects,
whose neotenic females completely endoparasitoid, laying eggs in or on other insects while free-living adult males with a very
short lifespan. They are widespread in most terrestrial ecosystems and exhibit vast ecological and biological diversity with
many specific types of adaptations. The insects termed as macrynobiont refers for lengthening the life of the host. Since some
of the hosts are pests of crops like, rice, corn, oil palm, areca nuts, coconuts mangoes etc. they have the effectiveness for use as

biocontrol agents.

Keywords: strepsiptera, endoparasitoid, macrynobiont

Introduction

The Strepsiptera (Greek strepsi, “twisted”; pteron, “wing’)
commonly known as “stylops” encompass a group of
entomophagous, obligate endoparasitoids with very unique
morphology, biology, genetics and host—parasitoid
relationship. They are cosmopolitan in distribution; largest
numbers of species have been reported from the
Australasian realm followed by the Oriental region. Owing
to the endoparasitic life, the parasitoids are not easily
noticed and remain an enigma to the entomologists. The
males comprises unique hind wings with simple pattern of
wing venation, fore wing reduced to look like a club like
appendages termed as pseudohaltere, legs, rasp berry like
eyes and flabellate antennae, superficially similar to flies,
even though their mouths are not used for food, instead they
are modified into sensory structures. They are non feeder,
short-lived, usually surviving two to four hours. The male
copulatory organ or aedaegus is minute and unique
according to the different families of the order. Neotenic
female except family Mengenillidae remains inside the host
and completely endoparasitoid. Adult females are neotenic
endoparasite projected inside a host body (rather than
typical adult insects), 2-5 mm in length and without
antennae, mouthparts, eyes, wings, legs and external
genitalia. The cephalothorax encompasses of fused head,
prothorax and mesothorax that obtruded through the host's
synovial membrane, leaving the female's abdominal part
inside the host’s body [°. Virgin females are said to
discharge a pheromone from the Nassonow organ which the
male employments to find them with the help of the
Hofender’s organ.

The families of Strepsiptera that are widespread in
distribution are: Corioxenidae, Elenchidae, Halictophagidae
and Stylopidae. The genera of parasitoids are restricted to
the prevalence of the distribution of the hosts though the
hosts in most cases are more widely distributed
biogeographically than the parasitoids. Approximately 646
species [1% 16 17 18] They are Corioxenos Blair, 1936;
Dundoxenos Luna de Carvalho, 1956; Trizocera Pierce,
1909; Viridopromontorius Luna de Carvalho, 1985;
Coriophagus Kinzelbach, 1971a; Halictophagus Curtis,
1832; Tridactylophagus Subramanian, 1932; Elenchus

Curtis, 1831; Myrmecolax Westwood, 1861; Lychnocolax
Bohart, 1951; Stichotrema Hofeneder, 1910a; Paraxenos
Saunders, 1872 and Pseudoxenos Saunders, 1872.

Methods used for observation

The insects were completely inspected under a zoom
stereoscopic trinocular magnifying instrument (demonstrate
Olympus SZX16, Japan and CARL ZEISS Stemmi 2000—C,
Germany) for discovery of outward injuries or patches
showing ‘stylopisation’ on the both sides of host abdomen.
Such host insects were sacrificed with two fine needles in
insect saline water (0.67%) for procuring male adults and
different larval stages, pupae, and gravid females with eggs
or with triungulins. They come out from abdomen with a
slight pressure in the saline water.

Biology

They have displayed one of the foremost unconventional
and complex life cycles with extraordinary sexual
dimorphism. The free living males have unique hind wing
with least venation and the fore wing reduced to form
pseudohaltere. The males also have legs, eyes, and flabellate
antennae externally comparable to flies, in spite of the fact
that their mouthparts are not utilized for nourishing, or
maybe they are altered as tactile structures. They are short—
lived, as a rule surviving two to four hours ™. Females
except family Mengenillidae remain inside the host. In most
Strepsiptera the male pupates and extrudes while female
extrudes and gets to be mature but some incidence where
the male extrudes and pupates in fifth instar host nymph.
These nymphs don't actually appear to signal the start of a
molting cycle [®!. Premature host parasitized by male puparia
eventually die due to fungal growth on empty puparia left
after the adult males coming out [, Only the cephalothorax
is visible from the outside (Fig-1); the rest of the cylindrical
body remains inside the host and lacks all the features of an
adult insect [, Males mate by disrupting the female's brood
canal. Sperm exceeds through the opening of brood canal by
a process known as hypodermic insemination [, Each
female thus turns out many first instar larvae termed as
triungulins that come out from the brood opening, which
projects outside the host’s body (Fig 2). These first instar
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Discussion
Impacts of stylopisation were examined prior on

Hymenoptera. The foremost noteworthy changes due to
stylopisation are that male hymenoptera tends to take after
ordinary females and the pollen basket is diminished in
females and males show a marked development. The
interchange of characters in stylopised host has been
referred to as “intersexes” '3, Like hymenoptera parasitized
Delphacidae (Hemiptera) (Table-1) were also thought to be
“intersexes” [1% 'l Stylopisation is known to cause
numerous recognizable morphological, behavioral, dispersal
and physiological changes within the hosts, even

= Driving to the arrangement of intersexes by alteration

of the genitalia.

www.entomologyjournals.com

The results of stylopisation incorporate changes in
antennae, wings, facial colouration, pilosity, pollen
collecting apparatus and length of the digestive tract.

=  Stylopisation can too disable ovarian egg improvement,
and cause lessening of egg number, essential, auxiliary
and tertiary sexual characters and fertility of the host.

= Stylopised host insects frequently ended up less active
and may gotten to be unfit of setting up nests within the
case of a few Hymenoptera 21,

Although Strepsiptera is an endoparasite, it has a wide host
range relative to its species abundance and requires a mobile
host to complete its life cycle. Strepsiptera parasitizes a
wide range of hosts belonging to the seventh order of
insects. The most common host species are Hymenoptera
and Hemiptera.

Table 1: Records of stylopised Hemipteran host in India.

Host Family &subfamily

Position of stylopisation

Atkinsoniella opponens Cicadellidae
(Walker, 1851)

Stylopisation mark on 6™ to 9™ sternite segments. There was no stylopisation

encountered in the tergite segment till now.

Exitianus nanus (Distant, Cicadellidae

Only one stylopised host was observed. Stylopisation took place at the lateral

1908) portion of the 7% sternite.
Exitianus indicus (Distant, Cicadellidae Stylopisation mark was found at 7% to 8t sternite segments.
1908)
Cofana spectra (Distant, Cicadellidae Stylopisation marks were observed on two different locations. One type

1908) encountered at the 5™ to 6™ tergite segments, considered as a male stylops and
another one was encountered at the 6" to 9 sternite segments, considered as
female stylops. Both types of stylopisation marks noticed on 15 numbers of

(Horvéth, 1899)

specimens.
Nilaparvata lugens (Stal, Delphacidae Only two stylopised BPH were observed. Both stylopisation were encountered
1854) at the 4% abdominal tergite.
Sogatella furcifera Delphacidae Stylopisation marks were observed on two different locations. One type

encountered at the 6th to 8th tergite segments, considered as a male stylops and
another one was encountered at the 6 to 9th sternite segments, considered as

female stylops.

At the early stage of host development Strepsiptera are not
very active but have a exclusive immune avoidance
mechanism. They form a pupal bag in the host cuticle.
Strepsiptera are accounted to exercise control over the
population level of host insect pests. The rate of parasitism
fluctuates from 10% to 65% depending on several factors
including temperature, humidity, rainfall and locations.
Strepsiptera have the potential to be successful bio-control
specialists but it is very difficult to practical implementation
due to their low searching ability. Still such a venture is
already in progress in Papua New Guinea where the female
Strepsiptera, Stichotrema dallatorreanum Hofeneder is
being used as a biocontrol agent for the long-horned
grasshopper Segestidea novaeguineae ). Various questions
almost hereditary qualities, sex deciding instruments, host
location, various host spectrum, and change of host
physiology in this baffling arrange of bizarre insect order
still stay unanswered. One key feature is that, when
parasitized by Strepsiptera, the host’s life cycle is
lengthened as long as they require to mature. This difference
between strepsipterans suggests a trichotomous hypothesis
concerning insect parasitoids, and the term macrynobiont
(macryno, “lengthen”; bionts, “life”), refer for lengthening
the life of the host due to Strepsiptera I,
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