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(L

mdifﬁ"m")’ meaning of the word epic (from the Ancient G
'epoﬁ') i$a ]i’ﬂglhy narrative poem, urr.hrmril}’ concerning a g
cgﬂtﬂ‘imﬁﬁ details of heroic deeds and Cvents *.-,i%fllfi{’;ant.w.-
pation. An epic in its most specific sense is a genre of el i
Wiﬁhaﬁ“giﬂ Greece. The conventions of this genre are several: R

(a}ItisakJngnarrative about a serious or worthy traditional 1ibvieg e

() Its diction is elevated in style. It employs a formal, dignified,
ione and many figures of speech. e
() The narrative focused on the exploits of 2 hero or demigod
fhe cultural values of a race, nation, or religious group.

(d) The hero's success or failure will determine the fate of ﬂlﬂl -

{¢) The action takes place in a vast setting, and coversa wideg ﬂ

Thesetting is frequently some time in the remote past.
(f)The action contains superhurman feats of strength or mil

e
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Let us begin with the treasured wnr?ﬁ Df : & 1\
“Ethics always says, ‘Not 1, bl’lt. thnu Its ot
non-self.* The vain ideas of indlzwduallsn_a_-,ﬁ-
when he is trying to find that Inﬁn.itepnwern:; 2
through the senses, have to be given up-aﬁay h
You have to put yourself last, and others before ;
say, ‘Myself first.” Ethics says, ‘I must hold
all codes of ethics are based upon this renung
not construction, of the individual on the m:
it possible or thinkable.” So it is clear that if

to lead a moral life he should definitely pract
Hindu Sastras, there are no such doctrines or theorie
be considered as purely ethical theories. But there
stories and discussion of various concepts

behaviour and obligations, that more than hune
can be written out of them. In India there are
voluminous Epics, and innumerable literat
!nd{an philosophical thought had been exp \
behind all these stories and obligatory concep

remains as a basic principle, whi
» Which i
of these works. regulates €o
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Prospects and Challenges of Women
Entrepreneurs in India

Sulkanya Mullick*

The term entrepreneur has been derived from the French
word entrepreneurs means to undertake. The term
entrepreneur may be defined as “an entrepreneur is a
person who combines capital and labour for production”.

Women Entrepreneur is a person who accepts
challenging role to meet her personal needs and become
economically independent. Many women have this
quality but they never got a platform to showcase their
talents and hence they don.t know their real abilities.
Though the women in India are considered as Shakthi-
meaning source of power, but they are also considered
weaker sex and always depend on men folk. Even
though our constitution speaks of equality between
sexes, male chauvinism is still the order of the day.
Women in India are taking more responsibilities in
bringing up children and maintaining a better home
with love and affection. At the family level, the task of
coordinating various activities in a much effective
manner, without feeling the pinch of inconveniences,
is being carried out by the women folk.

Women entrepreneurship cannot be promoted easily like
entrepreneurship among men. There are several gender

*

Lecturer, Department of Teacher Education, Scottish Church
College
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ICT’s - Digital Tools for Connecting and
Empowering Women

Sukanya Mallick'

Introduction

Information and communication Technologies encompass
the modern tool of knowledge sharing and communication
used in today’s increasing digital age, ie.,the internet,
computers, mobile technologies, MP3 Players, etc.

“Getting women and girls in ICT is vital for a number
of reasons, ICTs facilitate the provision of education and
job training; and they also increase access to health care
and participation in economics and civil societies. And
in a world where 95% of all jobs now have a digital
component, encouraging women and girls in ICT is
critical” - HamadonnJoure, Secretary - General of
International Telecommunication union.

Digital and mobile technologies and internet has enormous
potential for women empowerment, providing women
with opportunities to fund and share information, access
educational and health services, generate income, interact
collaborate, network and have voices heard. Yet a lack
of access to technology and technical training, autonomy

1 Lecturer, Dept. of Teacher Education, Scottish Churge College,
West Bengal, India.
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Swamiji and his dream
of a Universal Religion

Jharna Bhattacharya

Swamiji, a versatile genius of ninetenth century, a prophet,
~ who with the blessing of his master went to Chicago, and
disclosed the hidden treasure of his motherland with a trumpet
voice. Guru Sri Ramakrishna Paramahansa was himself an
embodiment of religion as such. His teachings and preaching
transformed Narendranath to Swami Vivekananda, Sri
Ramakrishna was a rare religious personality who all through
his life preached the harmony of religion and stood for the unity
of mankind, for the unity between all faiths and all warring
creeds. Vivekananda realized from his vast experience, which
he gathered at the time of his travelling in various places in
India, that reality is One and differences are phenomenal. The
Reality unveiled itself before him and the eternal truth, which
the Vedanta acknowleged, was properly understood by him and
the eternal truth, which the Vedanta acknowleged, was properly
understood by him. Swamiji, practically wanted the all-round
development of human being and, therefore, started untiring
activities to make man free from their troubles and prejudices.
He, as a social reformer tried to make people understan
Truth is one and it is within us. We all are the manifes
that highest truth, Differences are peripheral. He ¢
n religion also there is a vast controversy amon;
religions and every religious sect think that the)
without knowing that, at the end of the day all
same distination. Swamiji discovered the in




T. JAqT e

K
g A
ws faeaq @t sdare v



hand Bish Shatak

aloc .
pary Bharati University

pangla € nhotogd'l al., Rabind?

g 43
o} faes
51 900 00Y

]
@R (9

3 oA
fersayr
R

PLES
¥ Tue
T g

i
1% fasffy

&, f I
1‘1 4 l:}:I(r!'

219 (s '
99 3514 / m i,
VO ey | 4| e

IS J
BN 97g %-82041-“ l

8C| O P



AT T (PRI —dbbo
TN T FOI—AIBIN 8y  (voml I

SO YB— by

AT : fags 9@ WET o vy ! W e
3 Afeued ; GEw O W WA vy WS 7 T
AR AN NS TR G o a8 el wRY TEMIE
MO ONF : SEdEm (FOAIR S v ISl A e
frefogad armofia—ivss
25!« SRER G T TI9F - AGR B
T TR SR, MAEE R v AER G
SIS CWIAGIT— b
TEINE : TIPS T4 da Sfie T
1 @RS (A 27 2t TR soy  GIIEN AW
(TR SR TeI Sy SSb TSI AR
*Ffwg JCAIATHIA— DD
PATSHA : SO0 2HL] Ry e g
FEEHW YA (ITFE)— O
e : gfooite, Fiamsiiy yoe  MRA Al
Fare Fel : Merie Ty s89  MIFAl Al

reETET SCAANII— 3505
o ST A T s8q ol oM
Gb@FIa CRIB—509

ArZE - a6t c=fd wgal 9 A seo  (HoIfE I
@R - sEe A oo Suy  plfE F

fargars HEFasI—>509
aare faaar sobr  SArE PRz



T T FIF—oTeqI
(oG

1 T (T-3vb0) AITHA b1 FN 790! ARfS, O o
W@ﬁmmwic%ﬁ%mmm%mmqmm
mﬁw{ﬁmﬁzﬁmm@mﬂﬁ@mqﬁﬁmwﬁmmm
R TP @RS G 4R P | R I, O] (iR T
mmwmwaﬁ%@wﬁmmmw’ﬁcwm
e 7, (TR gDl TS w1 (631 AT, Setaf s

T SR &N FAIRRIR SR P wEwiEe fkew R
o TR | g oI AIER 2o} O foe wigs Taaist | syoo 26T
SF-agEbE A X AwIed o7 fol @ (@i eardg
e A 2 FAE AR T G T 6! TR GO | O
Sre) pETE P8 oW R @R W Tree SRe | e ge
FeTadd ] g Bi7 2ol TR CRCER AT Gl e AL
Fe TS| 38 T899 ARSI TSR (o7gs AT fafie
g3 TAEHG TGHH T | G TG Yol TS, Slof, (T@lfas,
Aifer, R ¢ afeabama TFadte AIMIH We T AP ICE
TEE ] T S | (B ARG, ATSANHI o[T8 Ay AT
S T2 TR e o | O STeerEE (R TeHifE ARSI IR
TR ARy e mafEd |
G ] AZRFETS FAE G PR o1 IR I AISIHL
B (el G | TTeT @RS ool sRaren foF, ©f @R e
I ATER @I AR | G ] A AT argiEice TN AfST,
=) i A (et w1t | S SRR AT #iffbe waEe
TH @2 fadi ave, afws (Mo SA@R Rl sied R
(G, sraresar o ey, Rsicaa 997, @, B TR o1 o1 ae &g,
A, T He—wFz 3050) P AT | TRS AeACH—
“mmt«mwwwﬁ—wﬁwﬂmmﬁ@ﬁﬁw
T o w8 g R e fem A &R
b % G o e ot o aae o i 2T R <
%W‘-‘“‘ rafe Afegey apracia @ oAl AR Wi, S wit, fun,
Mmour w2 syire, ot o ofeld *f3 o8 s [feq smargx




T. JAqT e

K
g A
ws faeaq @t sdare v



hand Bish Shatak

aloc .
pary Bharati University

pangla € nhotogd'l al., Rabind?

g 43
o} faes
51 900 00Y

]
@R (9

3 oA
fersayr
R

PLES
¥ Tue
T g

i
1% fasffy

&, f I
1‘1 4 l:}:I(r!'

219 (s '
99 3514 / m i,
VO ey | 4| e

IS J
BN 97g %-82041-“ l

8C| O P



AT T (PRI —dbbo
TN T FOI—AIBIN 8y  (voml I

SO YB— by

AT : fags 9@ WET o vy ! W e
3 Afeued ; GEw O W WA vy WS 7 T
AR AN NS TR G o a8 el wRY TEMIE
MO ONF : SEdEm (FOAIR S v ISl A e
frefogad armofia—ivss
25!« SRER G T TI9F - AGR B
T TR SR, MAEE R v AER G
SIS CWIAGIT— b
TEINE : TIPS T4 da Sfie T
1 @RS (A 27 2t TR soy  GIIEN AW
(TR SR TeI Sy SSb TSI AR
*Ffwg JCAIATHIA— DD
PATSHA : SO0 2HL] Ry e g
FEEHW YA (ITFE)— O
e : gfooite, Fiamsiiy yoe  MRA Al
Fare Fel : Merie Ty s89  MIFAl Al

reETET SCAANII— 3505
o ST A T s8q ol oM
Gb@FIa CRIB—509

ArZE - a6t c=fd wgal 9 A seo  (HoIfE I
@R - sEe A oo Suy  plfE F

fargars HEFasI—>509
aare faaar sobr  SArE PRz



| BRI B P S
= ‘“;_%_ma )

A : QzfH mﬁ‘ﬂ?l?:ﬁ s
eIt T RIES

LN Qe ‘oAfe . ColEEr g

Oz Afapr
RllY e | _—
R e oml fa wwme
P AR e

A8, =i sieq, @R

U Sy e TR, T

mmﬂ,mﬁwﬁ




T. JAqT e

K
g A
ws faeaq @t sdare v



hand Bish Shatak

aloc .
pary Bharati University

pangla € nhotogd'l al., Rabind?

g 43
o} faes
51 900 00Y

]
@R (9

3 oA
fersayr
R

PLES
¥ Tue
T g

i
1% fasffy

&, f I
1‘1 4 l:}:I(r!'

219 (s '
99 3514 / m i,
VO ey | 4| e

IS J
BN 97g %-82041-“ l

8C| O P



AT T (PRI —dbbo
TN T FOI—AIBIN 8y  (voml I

SO YB— by

AT : fags 9@ WET o vy ! W e
3 Afeued ; GEw O W WA vy WS 7 T
AR AN NS TR G o a8 el wRY TEMIE
MO ONF : SEdEm (FOAIR S v ISl A e
frefogad armofia—ivss
25!« SRER G T TI9F - AGR B
T TR SR, MAEE R v AER G
SIS CWIAGIT— b
TEINE : TIPS T4 da Sfie T
1 @RS (A 27 2t TR soy  GIIEN AW
(TR SR TeI Sy SSb TSI AR
*Ffwg JCAIATHIA— DD
PATSHA : SO0 2HL] Ry e g
FEEHW YA (ITFE)— O
e : gfooite, Fiamsiiy yoe  MRA Al
Fare Fel : Merie Ty s89  MIFAl Al

reETET SCAANII— 3505
o ST A T s8q ol oM
Gb@FIa CRIB—509

ArZE - a6t c=fd wgal 9 A seo  (HoIfE I
@R - sEe A oo Suy  plfE F

fargars HEFasI—>509
aare faaar sobr  SArE PRz



R

@AE : SE-Faiaa ez
toere

SRR @ oA (A S FAL (7 G e TR
€2 “morbid reality’ -3, SR A1 Ao e T FrmTs = o
S Pl corae

mmmwﬁmmmm

sreeTrey NEET @ fBow fegrares A <
Ww:ﬂﬂ&ﬁmw@weﬁn “fr S
SIS NE AT caﬁm@maﬂ@?mmmﬁﬁz ;
) ecémﬁmmcaﬁwmw.mmcﬂ?wﬁta%n
ﬁﬁWﬁWW@WWﬁﬁwwﬁmf@ﬁ
o (zree FfRTeE (=B S s, $ B
raeR EA e i

e fougm 9 &
=i iz (TR T

e =Ed GR EAREE zonfag TG T
fga @A TR AT IE

Wﬂﬁ_mmﬁﬁ;{ﬁ

g FbA ARE a3l 3

gl L
ndfrad | AR T e (Ao
grarATAa M ermraras fafE T e 5 3
e

waa Wﬂm (Yo23) ATR® TR

. . - — m]
e ¢ veqy) ATHE

afaafee fa gpyfafa, @Rl wa wury? ora gy

5 e o ¥ fafa ®ra qowg cwCre YOH T 28

corma afe qrEca awa NEE

quwrFe O °
__ 1 ared (g !,QCﬂ“’H
| Wes (g e eqnlers o« ~be M
qrq ®aqrs W

s A BACe AN A1
(QrANAMR Piv ey a5 g9 V¥
eff Qew % 49 WSl R
Py (AN rell

qipea (9
oyl WHWS
q;:@g‘“{ﬁ Q“feu n e

- o g A
ey 1E Moye Qe i Al

AR LT . -
ara @115 com: ) |
' wE wgiad sl WNe Wisije sier Bl e
fagtas; olife ewa (g=-4

* % granHa € CL L
o 77



!q.l

+ Sensitizing Theories

. Voices Unsercling the Emry&ay* The Sﬂme Case of the
C it s I. | h

&4

.«::mawmmmmg

| nlf{,'gdu'cﬁgﬁ 3
Prasangq Ray

26
Prasana qu

; Dd%m:lmmamn and Desire in
Mﬂm Muhsm s The End of Innocence
Mamap Hossain Eﬁan -

Telephone’ in-



PRATYARA

Everyday Lifeworlds
Dilemmas, Contestations and Negotiations

Edited by | ‘ R
y

.y

N
”~

Prasanta Ray (K
Nandini Ghosh e




PRIMUS BOOKS

An imprint of Ratna Sagar P. Lud,

Virat Bhavan

Mukherjee Nagar Commercial Complex
Delhi 110 009

Offices at CHENNAI LUCKNOW

AGRA AHMEDABAD BENGALURU COIMBATORE DEHRADUN
GUWAHATI HYDERABAD JAIPUR JALANDHAR KANPUR KOCHI
KOLKATA MADURAI MUMBAI PATNA RANCHI VARANASI

© Prasanta Ray and Nandini Ghosh for ﬁmm and editorial selection 2016

© Individual contribn i@r their respective essays 2016

All rights reserved. No part of this publication may be reproduced or

tmnsmlttec! Ll'l any form or by any means; mﬂmutymumam

Any petson who does any. unauthorized act in relation mﬂlispu '

may be liable o criminal pfamcutiaa and civil nalaim for dam

e Y



important feature of the characterization of religion in the Judes-
an rradition is that it is contrasted to the mundane world and con-
rranscendent over it, This characterization is in turn taken to be a

-:'..-;f";he-sﬁperioriry of western religions over the non-western religions—

*i_’g e lacter are seen to be 1o deeply imbued in worldly activities to rise
above superstition. . . .

" MASAKAZU TANAKA, ‘Religion in Everyday Life’, in The Oxford India

' Eqm_mnim to Sociology and Social Anthropology, ed. Veena Das.

j ;.usm, one of the dassic non-Western religions, has innumerable
ces where worldly activities get so deeply intermingled with the
worldly ones that often it is difficult to differentiate berween the owo.
mote often in castes and communities that are non-Sanskritic, that
of the Liale Tradirion' and primitive cules such as those that
ated to that of the Mother Goddess. The Cult of Magna Mater,
Mother, is probably the oldest religion of all. The worship
[hf millennia, bur the Goddess remained a symbol of
wcfbmﬂs in the universe. The Phrygian Mother Goddess:
: ¢ks and Romans as Cybele or Magna Mater, the Great

atly prominent in Central Anatolia (modern Turkey }- |
I:hmugh the Greek and Roman world. She wasﬂ
€, attracting devotion from the common peop®

transacrion:
I have «
with the le
interplay o
goddesses,
a sense of
mental pre
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graphic st
thar we ¢
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, Fl)wme Possession’ as an Agent of Inclusion:

A Study of the Cult of the Serpent Goddess
Manasa

Sushmita Gonsalves Mondal

Introduction

Divine Possession is the process by which a follower of a given
deity cedes his / her active consciousness, instead allowing the
consciousaess of the deity to take control over his / her body,
and experience the world through the world of the divine.

Possession by a deity is not uncommon in India. At many Hindu
festivals, m&mi_mcra of the community become entranced and start
to dance erratically through the crowds. They speak as oracles,
giving direct messages to individuals, deciding disputes and
.&ﬁpensmg justice. The time and place of a trance 1s unprcd:.:mble
It can take place in the middle of a pwa (Worship), while singing

'-.dﬂannml hymns (bhaianas) ot experiencing darsban (mﬂmﬂua).
. with a dcrtjr during a temple festival. Typically, the devoree begins

]lnbl;o,r He or
or t,hc gmun& or dance uncontro |
mﬂ_ﬂﬂ ctyhutthenamaﬂfﬂmdmy'
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Chapter — 25

T

MARX’S THEORY OF IDEOLOGY AND
SOCIAL EPISTEMOLOGY

Varbi Roy

|

Epistemology has historically focused on individual inquirers
conducting their private intellectual affairs independently of one
another. Traditional Epistemology has a highly individualistic
flavour. In the Cartesian mould, it considers what an isolated
subject can know or be justified in believing entirely on her
own, where her resources, at least at the outset, are confined to
the contents of her mind. There is no prospect of help from
anybody else. Social Epistemology, by contrast, is a branch of
epistemology that explores the social and interperso‘nal
dimensions of knowledge. Most of our intellectual enterprises
are interwoven with the intellectual enterprises of others, and
this should be reflected in at least one part of epistemology.
(Goldman in Dancy, Sosa & Steup 2019: 82?. It discusscs.thﬂ
role of social relations in out knowledge situations and practices.

£ cpiStcmology needs

Many think that any complete theory © .
to take into consideration social dimensions of ?mo:f]lleige;()d:l
newly growing domain of epistemology 19 c

: hes to social
- two main 2 proac
epistemology. There are tWO P
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DETECTION OF GENOME DIVERSIT
BACTERIAL ISOLATES USING Rl; (;l:‘ ":ATHOGEN]C
OVERVIEW PING- AN

Dr. Partha Pal
Assistant Professor and Head of the Department of Zoof
Scottish Church College Kolkata, West Bengal, Indjaog)'
E-mail address: parthapal_iicb@yahoo.co.in

Abstract

Enteropathogenic bacterial species the .
: ; caus .
fiseases includ eE"fe’OfﬂxngHiCEscherichfama,r?V;' agent of humandiarrhoeal
Salmonella. The importance of intra-species : u{??Rv!ubuc:fer, Shigella, and
developing area of genomicsand bacterial po ul_st':a'“'“?'ﬂfa'“ diversity is a
individual strains within the same species pulation biology. The genome of
content and — may vary appreciably in size and gene
some of these variations ma - v
iiffrences between indivi : y correspond to important pathogenic
basis f ﬁslrth een individual strains. The diversity of the genomes provi%les a
is for er investigations into pathogenesis, epidemi S
svolution: Suitabl h ; » epidemiology and microbial
oo oo etk mova
{ Tains, to asc versity in their genomes
and the molecular basis of their evolution in the environment. Various methods
including Deoxyribonucleic acid probes have proved very useful in detecting
E‘thogens such. as Enterotoxigenic (ETEC) or Enteroinvasive (EIEC) or
tfimpﬂﬂmgemcE. coli (EPEC), and Shigella but have not yet proved to be
Pal'tlc'u]arly rapid or less expensive. The introductionof the novel molecular
mhm‘!lie ribotyping based on ribonucleic acid gene restriction patterns served
8 an important taxonomic tools andhas become an established n_lequ for
Systematics, epidemiological, ecological population and genome diversity of
microorganisms including pathogenic bacterial strains. The technological
d?Velopment culminated in the automation of ribotyping which allowed for
high-throughput applications. PCR ribotyping is 2 h:lgl:lly diseriminatory,
flexible, robust and cost-efficient technique in the building P of nmlypf;-
databases, The aim of the present review is 0 determine the present status o
. e PSS di ity in pathogenic bacterial
ribotyping technique in detecting the genome diversity
isolates.

Keywords: Bacterial systemnﬁcs;
Diversity

Enteropathogens; Ribotyping; Genome
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IN POULTRY PRODUCTION Wity

ANCES
Rch:’{?cDAvﬂom OF PROBIOTICS: AN OVERVIEW
pr. Aniruddha Chatterjee

Assistant professor, Department of Zoology, Scottish Church College, Kolkata
aniruddha2 1381 (@gmail.com

Introduction

Poultry is an integral part of national agro-economy. Ex posure “{ stressors and
development of diseases often lead to heavy loss e§peclally in large-scale
rearing facilities. Antibiotics have been commonly in use for prophylactic
purposes and as growth stimulants (1). However, extensive documentation of
antimicrobial resistance among pathogenic bacteria due to indiscriminate
stilization of antibiotic in the industry has led to public and govemmental
concern (2). Intensive search for alternatives is the need of the hour. Here, the
immense potential of probiotics as alternative growth promoters and evidences
of beneficial effects of probiotic application in poultry production has been
reviewed. They are live microorganisms found to be beneficial to the host
organism (3).To qualify as a functional probiotic for poultry production, the
bacteria must possess the following required qualities a) it must be a inhabitant
of gut, b) it must be able to adhere to the intestinal epithelium c) withstand harsh
condition such as highly acidic gastric environment and tolerance to bile salts
d) compete against other gut microorganisms for colonization in the
gasp-nlptwlfinal (GI) tract, as well as able to exert beneficial effects in host and
maintain high viability under normal storage condition and after industrial
processes (4).Further selection of the most potential probiotic for poultry

| 2 be enhanced by monitoring the e e i
Ivo stu efficac ti in-
vivo study using live broilers. 8 icacy of admimstration via

Results and Discussion

Effects
have de::oﬁ;::::;iﬁ ltg"l“!t‘l”"‘_l'lt:cg'..'ns infection: Vancoillie et al., 2007 (3)
preventive fl.lnctinﬂﬂ;li::tl?g';'zalmn of probiotic Lactobacillus strains have
chicken. It not only su Imonella enterica serovar enteritidis infectioni®
as antibiotic bacitraci ppresses the colonization of £. coli but is also as efficient
; n methylene disalicylate (BMD). Application of probioti
vas also observed to increase the population of acti®
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< AUDIT AND ASSESSMENT OF FLORAL-F
CAMPU DIVERSITY AUNAL

Samrat Bhattacharjee

Department of Zoology
Scottish Church College

Introduction

Campus Audit aims to address the need for more comprehensive and focussed
Education Training and Holistic pe?elopment of an institution. In the world of
advanced researches and glubahsapon an audit programme of the institution
provides knowledge about the detailed working of the various campus entities
and the scope for betterment in areas of education and environment action
PrOGrAITES. The moot areas of campus audit are- the building and
infrastructure audit, human resources audit, energy audit, waste audit, hazard
material (fire) audit, biodiversity audit etc. The outcome of such audit
programmes give an insight into better running of the institution and judicious
utilisation of its available resources, their improvement, quality enhancement
and conservation and spreading the information through awareness
programmes. Such practices help building holistic personality of pupils and the
faculty members and is imperative towards shaping the way of “Service
Leamning” programme and its successful implementation.

. Scottish Church College being one of the oldest Christian Minority Educational
. Institution in India is committed towards shaping its students and faculty
members following principles of Value Education. As part of such programme
the college has been receiving projects from various funding institutions
including UBCHEA. towards Service Learning and Environmental Action
initiatives, As part of such programme the college received a project in 2012 on
Campus Audit: Assessment of Floral & Faunal Diversity. A synoptic finding of
the said project will be presented in this paper.

: S study on one hand focus in detail about the Infrastructure av?ilable m th;
mﬁ and on the other hand the energy and biodiversity audit (floral mts
tal) and fire audit, For the infrastructure group of undergradus’e m’;c
by faculty menabers did  detail study of the buildings, the totsl 88

%?:fg audit was done on the basis of the two-year study of the olurilt;':ﬁ
- Pockeyg u["m and the water resource utilisation (201 1-12). For ﬁr: :1;5
- dentifjeq E‘m prone areas in the college including various abora oﬁ i
. Haff ey, Extinguishers were installed and train8 programmes ©OF g1
' bers were organised for fire management. Various informa& on

39
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Current status of the role of biophysica)
instruments and biochemical methods in

potable water quality management
— A brief overview

Dr. Partha Pal

Assistant Professor and Head of the Depariment of Zoology
Scottish Church College
| & 3 Urquhart Square, Kolkata - 700006, India

Abstract: Total coliforms are a group of bacteria and the
most common strain 1s Escherichia coli found only in the intestines
of mammals including humans. The presence of E. coli in water
indicates recent fecal contamination and predicts the possibility of
presence of disease-causing pathogens including bactena, viruses,
and parasites. According 10 WHO estimate the cause of about
80% of water pollution in developing countries like India depends
' on improper disposal of domestic and sewage wastes. The
emergence of new detection and real-time methods including nuclex-
acid hybridization (DNA-DNA/DNA-RNA) using suitable probes
or PCR (Multiplex-PCR, Nested PCR, Real-time PCR) or In-Situ
Hybridization (ISH) as well as the biochemical methods namely
MTF (Multiple Tube Fermentation) or MF (Membrane Filer) of
different Chromogenic Enzymes are linked to the need for a bettef..

reduction in analysis time. Elimination of the ti
confirmation steps allow a reduction in analysis time and 8 G
response regarding health related problems. Current rese®™
are focusing on the various innovative approaches —y
molecular technologies for the detection of coliforms in P
water and the elucidation of the various virulent bacterial 5P
!lul are contaminating the drinking water sources. The search
ideal technologies will provide an insight into the moder ¥

~ SHOT ON REDMING’ 3
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A pehavioural perspective on the biophysics of
the light-dependent magnetic compass in
animals: A mini Review

Dr. Aniruddha Chatterjee

Assistant Professor. Department of Zoology
Scottish Church College, Kolkata

Abstract: Terrestrial organism’s sensitivity to the Earth’'s
magnetic field is mediated by at least two different magneto-
reception mechanisms, one involving biogenic ferromagnetic crystals
known as magnetite and the second involving a photo-induced
biochemical reaction that forms long-lasting, spin-coordinated, radical
pair intermediaries. In some vertebrate groups (amphibians and
birds), both mechanisms are present; a light-dependent mechanism
providing a directional sense or ‘compass’, and a nonlight- dependent
mechanism underlying a geographical-position sense or “map’.
Evidence that both magnetite- and radical pair based mechanisms
are present in the same organisms is quite intriguing and raises a
number of interesting questions. Why has natural selection lead to
evolution of magnetic sensors utilizing two distinct biophysical
mechanisms? And, in particular, why has natural selection produced
4 compass mechanism based on a light-dependent radical pair
mechanism (RPM) when a magnetite-based receptor is well suited
'0 perform this function? The properties of the RPM, viewed from
% heuro-ethological rather than a biophysical perspective answers
these questions to a large degree as it differs from those of a
Maghetite-based magnetic compass. The RPM is expected to
Produce 5 light-dependent, axially symmetrical 3-D pattern of

and in some groups of animals, may be perceived as a
°_f light intensity and/or colour superimposed on the visual
moa. & This review suggests that the light dependent magnetic

P3ss may serve not only as a source of directional
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Integral Character of Exponents
—a Grand Universality Clags?

U. N. Nandi

Department of Physics, Scottish Church College,
1 & 3. Urquhart Square, Kolkata-6, India

Abstract: Conductance of a disordered system exhibits
onOhmic electrical conduction characterized by a voltage, known
i the onset voltage V. This voltage scales with Ohmic
conductance Z as Vi~ X, where x;. is the nonlinearity exponent
determined from data collapse method. An experimental result on
alarge number of disordered systems shows that Xy may be positive,
zero and even negative and follows a simple relation xr=N x 0-08
where N is a natural number signifying the integral character of Xp
with 0.08 as the quantum. In real life, many allometric variables
follow simple power law with the body mass m with exponents x
this exponent x, also possesses quantum character with 0.25 as
e quantum. Results are described within the framework of
electrical transport in inhomogeneous fractal media and diffusion
rough fractal network in living organisms.

i Keywords: Disordered systems, nonOhmic conduction, onset
ltage, Ilmlinearity exponent and allometric variables.

roduction: The conductance-voltage characteristic of a
el:(!md System has the following features: (i) at low value of
tn {iir;c:]igia's v, confiuctance remains czonstant to its Ohmic :alu;
Vith fypgy INCrease in V, conductance increases from X and (il
llloy °f Increase in V; conductance monotonically increases
The , all::,a Power law depending upon the nature of the system.
for the rIIItOf the voltage at which conductance increases from Zg
LT ﬁ?’i‘howasﬂnomvolmgevo. It is natural to find
Yite, . P Detween V, and ¥ Since conductance of a disordered
| o ag variables (X) such as
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Chapter — 13

PARENTS AND CHILDREN: INTERGENERATIONAL
MOBILITY IN PRESCHOOL ENROLMENT IN INDIA

Smritikana Ghosh & Sudeshna Ghosh

Introduction

Since the late nineties India has witnessed a commendable rise

in the proportion of tertiary level educated graduates, further

the skill formation of the working population has also risen

substantially. However this is concomitant with persistence

inequality in education and high intergenerational mobility of
education. This paper attempts to explore whether

intergenerational mobility in human capital formation is low at
the bottom ends of the income spectrum and that education —
poverty trap continues to exist. The literature on
intergenerational mobility of education has a wide ranging
research in both theoretical and empirical field. Intergenerational
continuation is the correlation around parents’ socio-economic
status and their children’s socioeconomic status in adulthood.
Both sociologists and economists measure intergenerational
associations and mobility, while sociologists use social class to
determine the association, economists use income as the suitable
measure. The research on intergenerational persistence and

mobility investigates two foremost questions namely- 1) how
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sreifaael 3t sEeifaeera wd «ag 4i7@¢i (Meaning and concept
of normality and abnormality)

€.5.> FeiRee! g2 sHeifR@er w4 (Meaning of normality and
abnormality) &.5.] Freiffeet gaz SrEreifiEed 211445 (difference

between normality and abnormality)

wNefEad WHAd FAd— (Gae € W«HE (Causal factors of
abnormal behaviour - Biological and psychological)

€.2.5 SIS SiHATed (&fde F199 (Biological causes of abnormal

behaviour) ¢.3.% SEMSIRE SGACA AFHF S99 (Psychological
causes of abnormal behaviour)

TWE e @iaf@eis (DSM-1V) [Classification of Mental

Iliness - (DSM-1V)]

¢.0.5 DSM-IV @3 Axis I @3 Sifeeigs W@ SppRel (Clinical
Syndrome — Axix I — DSM - 1V)

€.0.5.5 VCHICAHETS! 43R Seifis FAfFroraie e
(Attention Deficit Hyperactivity Disorder / ADHD)

€.9.5.2 & (Autism) ¢.9.5.© FHIAY5S (357 (Conduct
disorder) €.9.5.8 fSTIR{AT (Dementia) ¢.9.5.¢ Y S(E
AFT®  FANAIT (Substance — related disorder)
€.9.5.% TGl (Schizophrania)¢.©.s.q IR e
1% T (Mood disorder) — Wifds fEreie x=da
(Manic depressive disorder) €.9.5.v lifismw IS
(Anxiety disorder) @.9.>.5> CNNCoIEY fER=e =
(Somatoform disorder) ¢.9.5.>0 TEIGEDe Ga=wsH
(Dissociative disorder) ¢.9.5.5> UWEf® S45(f® (Eating
disorder)@.9.5.53 fAuPig wpisife (Sleep disorder)
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¢..3 DSM - IV Axis Il swuidt aferes @ aeecen
(Personality disorder — Axis IT/ DSM - 1IV) |
¢.0.3.5 s aif¥red feejee (Paranoid Personality :
disorder / PPD) ¢.9.3.3 fFieae fETed P& (Schizoid |
Personality disorder / SPD) @.9.2.9 e it
=&  (Schizotypal Personality  disorder)
¢.9.3.8 FAGACAE ATFCL [&=T (Antisocial personality
disorder / ASPD) ¢.9.3.¢ q617 @iz IfFTeR fegean
(Borderline Personality disorder / BPD) €.9.:.% fiﬁ@eﬁﬁ
Zjferea e[l (Histrionic Personality disorder/HPD)
¢.0.x.q4 FRGEEDE wferes RMea (Narcissistic
Personality disorder / NPD) @.9.3.v ﬂfi’iﬁ‘?ﬁs Jferes
ﬁl"ll'd?ﬂ (Avoidant Personality disorder / AVPD)
¢.0.3.5 feaiieonE fered Mea (Dependent
personality disorder / DPD) ¢.9.2.30 SRS - IR

Tferes &= (Obsessive - compulsive personality
disorder OSPD)




o e ‘
-2~ Uniform curriculum Structure for 2 Year Semester-1
B.Ed. Programme in West Bengal INNNIN  ACCIVETRUINE:))




The West Bengal University of Teachers’ Training, Education Planning and
A\dministration’ SRS RSN N [IRIHIT Sy (BHIIST [N,
S NNy, AN ey, [ [y, West Bengal State
Iniversity, (TTuw) [y, BEq wy ey, ey JE faay el awnsy)
SIS, §ISH (Uniform) <Y Wi ab® o#fe sney srwa [avufelés o7

HNIE 3 (FIeie

(oxfel @ BRIEwST)

FFa CAANGE
SHCAHAEG AT, So% 56 IES
farse forsd fRerel, S&rel

@/> AR TEEWE 85, #e@@I—acoo0y
Mobile : 9007428045/9874378128
E-mail : aahelipublishersO4@gmail.com
Website : www.aahelipublishers.com



)

oUW AN . GUeWA, 3034 “"N.
ek T e p—

wEfe orafepny
¢ TR e 45, sy

e - Wz e

329 - wie] GoRURE
ISBN : 81-89169-65-3
YL | (T G AP

a2 ;o e¥er (wias mn-ﬂ!ﬁmwj'
a#mnmwm»m;'



.
-~

(Pedagogical Analysis)

fewtame fofe® i farsarea 4adii| (Concepts and Methods of
Pedagogical Analysis)
wfama fofes «i faraares fafem 419 (Steps of Pedagogical
Analvsis)
333 SIS GIIA TGS e (Breaking of Unit into submit
with number of periods)
y.2.3 Prmidia @@ (Previous knowledge)
s.20 fErmidia wpadss SUw* (Instructional objectives in
behavioural terms.)
.05 T Afawifefe 3Te94 (Revised Bloom's
Taxonomy) W« @ SFAW SPIA (According to
Philosophy and logic)
.28 TAGPT ST A 419 | (Subunitwise concepts)
v.2.¢ fame (@7 (Teaching strategies)
s.2.¢ farme Tomacad 929 (Use of teaching aids)
s.2.4 %z fadine @& (Blueprint for criterion referenced
test items)
fargfaea fefes 2 ga@ farearaa wiesd (Significance of
Pedagogical Analysis)
vl @ wfawa ruaD forwfasm e favears@ 95 (Specimen
of some Pedagogical Analysis of Philosophy)
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con Bakabieadl
el (Teaching skill)

Ik UL =95 (Micro teaching and Micro Lesson)

.3 s @Y (Meaning of Microteaching) 2.5.
se@ (Definition of Microteaching) =.3.© S HFCR
(Characteristics of Microteaching) .3.8 e ofe (Micro

teaching Procedure) 2.3.¢ wefere(ea 99 (Phases of Micro-teachir

2.5 SRR AR (Steps of Micro-teaching) .59 S T#CE
sfz4t (Merits of Micro-teaching) 2.5.% wferTe 4o (Demerits ¢

Micro-teaching) 3. 5.5 ST IR si5fere Frarae *ee (Comparisor
between Micro-teaching and Traditional teaching)
3 wegle o A P farge (Simulated Teaching)
L35 SIS A A QPR PrECE A= (Concept of Simulatet
Teaching) 3.3.2 FP® o5 a1 SfNIE P 3T (Characteristic
of Simulated teaching) .3.9 g frCad A1 SWGFe ICERE |
(Importance of Simulated teaching) .3.8 e A0 A QNI
fapgrerg o75a 2fFAl (Mechanism or steps in simulated teaching
L3¢ ST oAis A gl P @5 (Demerits of simulated
teaching) 2.3.b FFS ST FLAARS T HFAT TEOIR
(Proposed skills for practicing simulated teaching) <.R.4 W'fi
m el wagfe A7 fex wwoR T4a1 (Specimen of som
simulated teaching skill in philosophy) .
3 mﬁ@ o1 / 5?'3 cufer®r® frwel (Integrated Teaching / Teac
in classroom situation) .
::: :f?‘j;n’nﬁ 40 (Concept of Integrated teaching)
9 9% (Importance of Integrated teaching)

2.9.9 FIfEe :
ALIT T (Specimen of Integrated Teaching)
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‘?@"' TefEE (T 8 SRt frse dut-22s

(Social Science (Philosophy and Logic) Teacher)

ey TEiEEA (Wi @ sdfaw!) e cnarel @ 5jeraf@ [Qualification
and Qualities of Social Science (Philosophy and Logic) Teacher]
©.3.) e @ S REecad S|elfafet (Qualities of a philosophy and
Logic Teacher) ©.5.3 7 ¢ w&fawl frca cAtoel (Qualification
of a philosophy and Logic Teacher)

0  WNIGTIGETE v @ TH W (rETEa (opisre SaEe (Professional growth
of the philosophy and Logic Teacher in Social Science)

0.3 frrEa (opliere Saae Fetd 4iell (Concept of professional

growth of Teachers) \©.2.% R (oPiioTe SREe FOIbE 99

(Importance of professional Development of Teachers).
0.3, (oiI5Te SHALAA fAfen 30 (Different Types of professional
Development of Teachers) ©.2.8 vl @ oAy RERCER (oIS

THgw 595 (Professional Development programme of philosophy
and Logic Teacher)
oo fares e wrac, ATATEIS] @4t eiwraren (Concept, Importance and

Types of Learning Design)
©.0.5 féee w@ig 7ceEl @ 4179l (Definition and concept of Learning

Design) ©.9.% fée we=(a 999/ sl (Importance of Learning
Design) ©.0.9 e F=(I7 SIPATSH (Types of Learning Design)

0.8 Te4s @i2 WA Al 417l (Steps of Learning Design)
©.8.5 féree sz fafen w7 (Different stages of learning design)
©.8.3 fade e fafon wa we@ AT (Format of Learning
Design) ©.8.9 ICON 3TG# AL féee wiiia 41t (Concept of
Learning Design with ICON Model)

oa Tay fards TE ?ﬁﬁfﬂ (Qualities of good learning design)
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>
8.¢

8.8

Y swiefetE Tt st

LUl (Activities in Social Science)

(X)

el € ofwial (Fair and Exhibition)
83,5 e (Fair) 8.5.3 W% ¢ S¥{aw! Pracet (=T 9FX (Impor-
tance of Fair in teaching Philosophy) 8.5.9 a7l (Exhibition)
3.3.8 W & wEw rere @vfAia 5[99 (Importance of Exhibition
in teaching philosophy)
fapes o1/ fr=rae® =w9 (Field Trips/Excursion)

8.8.> PreIETe awd =i1$ 413 (Concepts of Field trips Excur-
sion) 8.3.% e & St fArwre freiyers S0 g% (Importance
of Field Trips/Excursion in teaching philosophy) 8.2.9 vefey fepmret

G5 ferTaEe S “Af@mA1 (Planning of a field trip/excursion in |
teaching philosophy) 8.3.8 FreIEE® =W FPIS aferav 2gf®

(Preparation of a Report of an excussion/Field Trip)

fae# (Debate)

8.0.3 faer#a 4139l (Concept of Debate) 8.9.] vfe] @ wfamt fRPmwre
fer#a =G (Organisation of debate in teaching Philosophy)
g 0.0 e @ wdaw fermre fAer#a 999 (Importance of debate in
teaching Philosophy)
rearE Afa®l e aifd® #ffa%l (Wall and Annual Magazine)

885 crema @@ (Wall Magazine) 8.8.3 @ Af&®l (Annual
Magazine) 8.8.9 77 @ S (4T e #ffaat @ A AT

599 (Importance of wall and Annual Magazine in teaching phi-
losophy)

8.c fewufefes 1@ (Subject Club)

8.¢.> fafefes p1a s7#it# «r@elr (Concepts of Subject Club)
8.¢.% W @ T¥faml I D (Organisation and activities of Phi-
losophy Club) 8.¢.0 W @ w&fw frsrd fAaafefes P ™

(Importance of subject club in teaching Philosophy)




(x1)

PRl TSIt BRI SIePerD  200-008
s B AR Wi

(Assessment in Social Science Learning)

¢ > W& fageid/wmiesa @ sereaa qiadi (Concept of Assessment and
Evaluation)
@.>.> Yo fAgeld af werestaa «iaet (Concept of Assessment)

@.>.3 Yeifag e/ aresag FIBH (A8 (Characteristics of
Assessment) @.3.9 EIfq ¢/ NAEFTAT ST (Purpose of
Assessment) @..8 WAeFCa/Jenfageicea Afeq #4f@ (Steps of
Assessment) ¢.5.¢ W @ SRl e e fogefd/ Nt g9
(Importance of Assessment in teaching Philosophy and Logic)
€. 5. RN QIR @R A& (Concept and definition of Evaluation)
@.3.9 YEIACA (A (Characteristics of Evaluation) ¢..b e
197792 (Steps of Evaluation) ¢.>.»> W« ¢ ©&w! Rl SR
5199 (Importance of Evaluation in teaching Philosophy and Logic)
¢.3. 30 TEfeigelel /Tt G R A1 (Difference between
assessment and evaluation) @.5.55 EURCAA ©%*J (Purpose of
Evaluation)e.5.>2 Se0iac=3 Afeq 434 (Types of Evaluation)

€.5.5%.5 S5ES FeiEA (Formative Evaluation)

@.3.5%.% AREA4T | @lif¥F VA (Summative Evaluation)

€.5.52.9 MITAAF 6 AFeAAGN EORCA L) (Difference

between formative and summative evaluation)
@.5.59 YAACAE (F1#e 6 G2F99 (Tools and Techniques of
Evaluation)

¢ Praufasra wor® (Achievement Test)
.35 Arvif*fera wSE «%f® @ CafRr (Nature and characteristics

of achievement test) ¢.2.2 Ao WSMHE w312 (Purpose
of achievement test) ¢.2.9 Ao werw fdfasts

(Classification of achievement test) ¢.2.8 2/RW*(S17 SIS AT

Ar
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(Construction of Achievement test) ¢.R.¢ e @ SHfAwTY < TR
wems 5199 (Construction of achievement test in Philosophy .
L Ugi\')

go  SNeTEE ANTHHA (Textbook Review)
2.0 SR AATADIA 413 (Concept of textbook review)

¢.0.3 NI RATABAIA TR (Purpose of textbook review)

IR ast-o3

Practicum [Engagement with Field]
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Chapter — 13

PARENTS AND CHILDREN: INTERGENERATIONAL
MOBILITY IN PRESCHOOL ENROLMENT IN INDIA

Smritikana Ghosh & Sudeshna Ghosh

Introduction

Since the late nineties India has witnessed a commendable rise

in the proportion of tertiary level educated graduates, further

the skill formation of the working population has also risen

substantially. However this is concomitant with persistence

inequality in education and high intergenerational mobility of
education. This paper attempts to explore whether

intergenerational mobility in human capital formation is low at
the bottom ends of the income spectrum and that education —
poverty trap continues to exist. The literature on
intergenerational mobility of education has a wide ranging
research in both theoretical and empirical field. Intergenerational
continuation is the correlation around parents’ socio-economic
status and their children’s socioeconomic status in adulthood.
Both sociologists and economists measure intergenerational
associations and mobility, while sociologists use social class to
determine the association, economists use income as the suitable
measure. The research on intergenerational persistence and

mobility investigates two foremost questions namely- 1) how
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‘Gender Issues, Education and
Development — Its Impact on Society

Sukanya Mullick*

Definition of Gender

Gender is a socially constructed definition of women
and men. Gender is determined by the concept of tasks,
functions and roles attributed to women and men in
society and in public and private life (Gender in Practice,
Swiss Agency for Development and Cooperation). Some
cultures have specific gender roles that can be
considered distinct from male and female such as Hijra
of India and Pakisthan. Gender is more fluid - it may
or may not depend upon biological traits. More
specifically, it is a concept that describes how societies
determine and manage sex categories; the cultural
meanings attached to women and men's role; and how
individuals understand their identities including, but
not limited to, being a man, women, transgender,

*

Faculty, Teacher Education Department, Scottish Church College,
West Bengal, India
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¢ four vedas (Rk, Sama, Y.ajur, Atharva) are divided
qto the O parts—matniT and its brahmana. The mantra
st is of n.lc.:mc COI‘I.IPOSlt}OIl anc} 1t contains mainly praise
for the deities (stuti). This part is well-known as Sambhita.
on the other hand, the Brahmana part deals with the
application of the mantras. In the opinion of some scholars,
qpantra is the theory part of the veda and Brahmana is the
practical part of the same veda. It is well-known fact that
he mantras were preserved through guru-sisya-parampara.
Gradually, this system of learning broke the barrier of
geographical territory and gave birth to new generation of
guru-Sisya-parampara or tradition. As a result, we find that
the pronunciation and arrangement of the mantras are
changed in the course of time. Fven we find differences in
opinion regarding the usage of each mantra. The
paramparas differ from each other on pronunciation,
arrangement, usage and other things related to a mantra.
Here from arises the concept of sakha, Each’ _sm?pradaya 0;
or recension. But here we¢ should reme in a tree, they
§akhas are not a part of Vartly & wf SZZ in this way we
represent the concerned veda lerrizz.lge of the mantras
may get different arrangements ©

hole, the same: i g )
the mantras are, as @ NpELSH .tic intricacies
G Ve : deals with the phoneti€ as
The treatise that des is known

.~1h7 of the sarhitas,
ing to each $akha ©
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EXPLORING THE CONCEPT OF BELIEF FROM
WESTERN EPISTEMOLOGICAL PERSPECTIVES

Varbi Roy

N i A e ine i e e _r--_h-_‘-

The traditional definition of Knowledge, in the propositional senge
involves the three conditions — truth, belief and justification. Each of thege
three conditions is a necessary condition and jointly they are sufficiem
Discussions regarding the belief condition involve such questions as- s
belief a necessary condition for knowing? Some think that knowiedge is
incompatible with belief while others hold that knowledge entails belief
If 1 know p, then I also believe that p. This theory has a stronger and
weaker version. The belief condition, S believes P. imphes thm
knowledge is something that can be believed. Thus whatever is known i
a subclass of what is believed, i.e. of beliefs. Two rival accounts of wha
it is to have a belief are often debated: 1) the object view: to say S behieves
P means S, the subject which has knowledge, is in a certain psychological
state with respect to the object of belief, a proposition. We express this
by saying that the subject holds or accepts this belief. ii) The dispositional
view: to say S believes P means S has a disposition or tendency 1o behave
in a certain way, with the stipulation that behavior refers to something that
is empirical, or can be observed. In much contemporary epistemology.
especially that resulting from analytical philosophy, what can be belicved
Eid‘“ﬁﬁ"dmmﬁmﬂnﬁtimMHmd
knowledge thus focuses on propositional knowledge, ie. what can be
expressed in a true or false proposition. If knowledge is identificd with
a subclass of beliefs and if having a belief is considered 0 be aguivalen!
to asserting that a certain proposition is true, since propositions are things
in language, then all knowledge becomes something that can be expressed
mme:wﬁ‘CWbmhmismm“m-m
non-linguistic kinds of knowledge, such as knowledge of how o
- 142
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Study of Ant Faunal Diversity of Chintamoni Kar Bird Sanctuary,
West Bengal, India

Samrat Bhattacharjee

Scottish Church College, 1 & 3 Urquhart Square Kolkata- 700 006
Email: samrat.scc@gmail.com

ABSTRACT

Ants are by far the most successful eusocial group of organisms. Present paper deals
with ant survey in Chintamoni Kar Bird Sanctuary also called Narendrapur Bird Sanctuary,
West Bengal, India. A total of 36 species under 18 genera and 6 subfamilies are recorded
from the survey. Area Al records maximum (27) species whereas area A7 records least (08)
species. Premonsoon period of the year shows maximum ant activities and Subordinate
Camponotini seems to be the predominant Functional group in the forest.

Keywords: Ant Diversity, Chintamoni Kar Bird Sanctuary, Premonsoon, Functional Groups

INTRODUCTION

Ants are by far one of the most successful eusocial group of organisms reigning the
face of earth. They have colonised almost all the available habitats. They form about 15-25 %
of any terrestrial biomass (Schultz, 2000) due to their ability to modify the habitat, resource
mobilisation and their well defined social organisation which renders a strong protection to
their colony. Ants have been in use for the study of evolution of polyphenism (Bonasio,
2014), as tools in biological control (Beth & Drummond, 2011) and as bioindicator
organisms on the health of an ecosystem (Andersen et. al. 2004). Such role of ants have
prompted scientists all over the world to study in great detail the ecology and diversity of the
group. Till date estimates suggest worldwide around 22,000 ant species of which nearly
14,000 (Ohio State University, 2017) have been identified.

In Indian context the study of invertebrates in general remains poorly documented
(Bharti et. al. 2016). India has approximately 828 valid ant species and subspecies belonging
to 100 genera (op. cit.). This contributes about 6% of the total world species. Such a data
prompt a thorough survey of ants at all the levels of biome.

The present paper deals with the study of diversity of ants in a protected area
Chintamoni Kar Bird Sanctuary located at the outskirts of the city of Kolkata.

MATERIALS & METHODS

The work involves the assessment of ant diversity continually throughout the year. The
yearly collection schedule is divided into three halves viz. premonsoon (March to June),
monsoon (July to October) and postmonsoon (November to February). Ant samples were
collected at regular periods by various methods viz. hand picking, pitfall traps, bush beating
techniques. The entire forest was divided into seven broad areas namely Al to A7. Area Al
being located at the extreme south of the sanctuary whereas area A7 towards north which is
almost open land. In each area about 15 pitfall traps were placed diagonally at an interval of 5
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2.5 argfers #«fS (Regional Method) :

o 251 W ¢ wEEwWl e S *fen 9=F (Use of Re-
gional Method in teaching Philosophy and Logic)
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Toiwa (Teaching Aids in teaching Social Science [Phi-
losophy and Logic]) :

3.3.1 R3¢ 37217 Toae 779(TF «IFell (Concepts):

3.3.2 W9 ¢ SERWT Frwret fmpel 2e SoATed ARGl G
919¥ (Need and Importance of Teaching Aids in teaching
Philosophy and Logic):

3.3.3 e S7RES SR (efafaetst (Types of Teaching Aids) :

3.3.4 ferE wH @ SFRMl AWt FrFeRiRRe S

39219 (Use of Teaching Aids in Teaching Philosophy
and Logic in Classroom) :

3.3.5 fafen 29 frse 72T Toared a1 (Description of dif-
ferent types of teaching Aids)

o 3.4 farwe WS ToFACA SICHOF TYIE (Improvisation of Teach-

i
l
@

ing Aids) :

3.4.1 SIoFF TUIS MrHeRIas SoAFACe 4174 (Concepts) :

3.4.2 SICHAT SERe M TS TATACR C3M*¥ (Character-
ics of Improsized Teaching Aids) :

3.4.3 7o) & TR PPET SICFHAP TEIRS e 2 Coees
%[99 (Importance of Improvised Teaching Aids in teach-
ing Philosophy and Logic) :
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o 5.1.5 JEIACHA STOMFIER (FI# (Testing devices/techniques)
5.1.5.1 A543 SO (Essay type test)
5.1.5.1.1 5143 SSrFE ‘{[ﬁ!ﬂ (Merits of essay type test)

(xvi)




[2B-23}—

5.1.5.1.2 oA wers wpjfaut (Demerits of
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Babasaheb Ambedkar and Dalit
Literature: A Renaissance o

&

Sushmita Gonsalves

Eleanor Zelliot says that the Dalit Sahitya (literature) movement in
Maharashtra seems to be unique - not in the phenomenon of former
_gu_ﬂ_.'_ﬂui:'hables writing literature, but in the quantity of writing, its variety,
and its aesthetic considerations. According to her, without Babasaheb
Ambedkar and his Mahar movement, the renaissance of creativity that
begun in literature of the Dalits could never see the light of day. The Mahars
were one of the lowest of the Dalit castes; the British called them ‘inférior

village servants’
by the year 1950, it was believed

With the achievement of independence,
Id never ever erase the concepts

by Babasaheb Ambedkar that Hinduism cou
of ritual pollution and caste hierarchy from the minds of its upper castes, He
therefore went back to an - dea he had dwelt upon almost a decade earlier —even
ifit was destined for him tobe borna Hindu, hewould notdiea Hindu - together
with an estimated three million Mahars, Ambedkar converted to Buddhism in
the year 1956. Even as the Dalits adopted Buddhism, they also gave impetus
tuaguﬂ.j]-,m counter-culture that had flourished in the Maharashtrian region
in the centuries immediately after the beginning of this Fra. In the words of

Baburao Bagul Dalit writing begins with the Dalit conversion of 1956; these

‘events formed the necessary backdrop for Dalit literature.
H? article is divided into three sections = mﬂ'ﬁﬁ% 03 :: ﬂfl;:
‘backgre of Dalit Literature; the second part looks Inmﬂ;ﬂ:;];?t li;ﬁf}’
PR e . ndelible impact an the V& LHE
Dalit writer who has Ie2 20 E;: £cuses on the role of Dalit writers

t: while the concluding secti
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Human Rights and its preservation is one of the most
emergent issues in today's world. We certainly have a !ltlﬂu;-
of solid and tangible directives in our constitution which guides
us every time we violate the rights of others, So it Mm{_
that having a constitutional guideline to maintain human rights
is enough to control the situation and mutual co-ordination,
But in due course history has revealed the truth and we have
experienced that the selfish, narrow, egoistic desires of man
repeatedly has violated the rights of common man. So it is
understood now that only theories are of no use in hnnm
the social and political amity. We need to breed humanity and
ethical values among the masses which will be bmnﬁﬁﬂm
maintaining human rights and reciprocal respect among people
so as to preserve individuality and world peace. Mutual love
and faith a]r.mg with good will can bring the &lﬂ'umﬁﬁ

being first. Eus ralinrialjt}r 18 a[sﬁ there and gaod
t00. Man is not a mere machine that follows the blind $
requirements of his body. ﬂn the contrary man E
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countries of Sub Saharan Africa.
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Role of Information and Communication

lechnology in the Enhancement of
Ieacher Education

Sridipa Sinha and Sukanya Mullick

215 Century is considered as the age of information and communication technology
s popularly used in the field of e

ducation too for making teaching learning process
cessful and interesting for students and teachers. In 1998, UNESCO World
=ducation Report says that both students and teachers must have sufficient access to
improve digital technology and the internet in the classroom, schools, and teacher

ducation institutions. Teachers must have adequate knowledge and skills to use
echnology to help students achieve high academic standard. According to UNESCO
(2002) “ICT is a scientific, technological and engineering discipline and management

echnique used in handling information, its application and association with social,
tconomic and cultural matters.

Teacher education is well known that the quality and extent of learner achievement are
determined primarily by teacher competence, sensitivity and teacher motivation. The
National Council for Teacher Education has defined teachereducationas—Aprogramme
of education, research and training of persons to teach from pre-primary to higher
education level. Teacher education is a programme that is related to the development
of teacher proficiency and competence that would enable and empower the teacher
fo meet the requirements of the profession and face the challenges therein. Teacher

theory and professional
bout educational reforms
ve knowledge workers (Pelgrum, 2001).
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Chapter -1
INTRODUCTION TO EDUCATION

@ n

Sukanya Mullick
CWTT, Department of Teacher Education,
Scottish Church College, Kolkata, West Bengal.

1.0 Introduction

‘From the dawn of civilization, evidence prevails to
support the premise, that nurturing has been essential to the
preservation of life. Survival of human race, therefore,
inextricably intertwined with the development of education.”

The best creation of God is the human life. Human life
comprises of two aspects: the biological and the socio-cultural.
The Biological aspect is found in both plants and animals. But the
socio-cultural aspect is a distinct characteristic of human beings.
Itis man who is capable of being educated and with education he
tries to seek new ideas and new ways of life.

Education is a dynamic concept. It's meaning changes
from time to time. It is interpreted in different ways by different
persons according to their own background and ideas. Education
is the process through which the inborn qualities or latent
powers of the child are improved and his personality is
developed. The process of education begins from the cradle and
ends with death. Several modern psychologists hold that it starts
even before birth. If we refer to the great epic Mahabharata, for
example, Abhimanyu is mentioned to have learnt the skills of
how to break the chakravyuha in his mother’s womb. Even Hindu
philosophy believes that education is a form of “Samskara” is
carried over to one birth from another through transmigration of
the soul. That education does not end with death.
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TruTH AND NON-VIOLENCE: GANDHIAN THOUGKy
N CONTEMPORARY INDIA

Mousumi Bhattacharyya

Mahatma Gandhi was a highly spiritual human being and at
the same time he was a social reformer. To Gandhi, spirituality
came first and other things like politics, public life etc. were by-
products of his spirituality. He not only gave India its freedom
but also gave us a new thought on non-violence and sustainable
living. Today his teachings and experiments are more valid than
ever before, particularly when we are trying to give solutions
to worldwide greed, corruption, violence etc. which are putting
a very heavy burden on the world’s resources. The important
aspect of Gandhi’s teachings is his insistence on the resolution
of all conflicts by peaceful means. He thought that war and
violence never solve any problem. They create new ones and
sow the seeds of future wars and the continuance of hatred.

Theidea of “Truth and Non- violence’ is generally considered
to be at the core of Mahatma Gandhi’s political thought. Before
entering into the main problem it is necessary to elucidate the |
key concepts of Gandhi’s philosophy. ' |

Gandhi came on this earth with the message of Truth of |
Satya ar}d Non-Violence or Ahimsa at a time when the forces of |
aggression and violence reigned supreme on earth. However
hebhlmsglf adm-its that non-violence or ‘ahimsa’ was not his
lljzlic:;:ec‘; i tut;. le? the Buddha, Christ and Chaitanya he also
The wc:crc:lln ‘n : UI.hmate "’.iCtOI‘Y of non-violence over vif)lence-
‘ahimsa’. H on-violence’ is a translation of the Sanskrit term .
. He held that the word ‘ahimsa’ in its pOSitiVe form l

148
P
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THE RELIGIOUS THOUGHT OF GANDH]
— A STEP TOWARDS UNIVERSAL TOLERANCE
Jharna Bhattacharyya

ABSTRACT

Mahatma Gandhi, a man, the name of whom is quite enough
to give the introduction of the person. Today’s India, its socio-
political scenario, its political development and cultural
growth, we may say, a brain-child of Mahatma who wanted
to furnish his beloved motherland with elegance and give
his fellow countrymen a glorious future with full of love,
peace and admiration. Gandhi’s political ideas were not only
deemed with mere politics it had a spiritual background and
this speciality of his opinion has given his ideals a unique
characteristic that the whole universe has a high regard for.
In this paper I have tried to show how Gandhi’s political
theories have been governed by his spiritual thought and how
this fusion acted as a method of universal acceptance and
tolerance. Gandhi, though an Indian, is considered as a global
personality and his ideals are respected as praise worthy, more
than before in today’s world. Mahatma, starting from the very
beginning of his life was a person of spiritual blending. All
through his life he maintained this excellence of his character
and total selfless service with boundless love and sincere
respect made him a man of difference. Gandhi’s religious
believes found its origin in traditional Indian thoughts and in
its scriptures. Further his own consciousness and realisation
helped him to systematize his inimitable religious thought
!hat demonstrated an all inclusive character of religion which
'S more scientific in nature and more comprehensive tcf prove

€ necessity of universal religion that tell us of humanity and
Universal tolerance than we have ever experienced.

Key Words: Love, Peace, Spiritual thought.
113
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PAR'I‘I(‘.IPAN'I‘ OBSERVATION
REVISITING OTHER CuLTuRes®

Sushmita Gonsalves

nthropology inevitab]
The gap between a fa
obstacle to a mean

y Involves an encounter with the Other.
miliar ‘we’ and an exotic ‘they’ is a major
ingful understanding of the Other, an
obstacle that can only be overcome through some form of participation

in the world of the Other (Geertz 1988: 238). If, however, it is
possible to reduce the distance between the anthropologist and the
Other, to bridge the gap between ‘us’ and ‘them’, then the goal of a
truly humanistic anthropology can be achieved (Geertz 1988: 239).

With the desire to collapse the distance between ‘me’ and ‘them’.
[ decided to take up the methodology called participant observa;ion
in my quest for an identity of three of the most downtrodden Se?tr_mm
of women in Kolhapur district of Maharashtra—the Kolhateens,' the
devadasis® and the Mahars/Mangs.> ‘ \ N

Although methodology is clearly a concern of contt‘tuglgrq‘t.xl
political science, one of the methods mqst wu.iel}' used t.“} E\i :ln:a.
scientists is rarely included in critical discussions of t‘n_nt 10dolc g_\.‘

ici ion is a central method of data collection in many
Participant observation is a . d 0 s Bl
studies of Congress, interna.u-onal organl(sja;zls:ss.lgﬂj i v
making and community POh.uCSf(PlTSSoi:mial as a tool for political
A e e e l[Sl urefsrred to as the ‘anthropological
enquiry. Sometimes, it 1s simply

f the respondents have been mentioned in this chapter
*The names o
with their permission.
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Et}']ﬂﬂlogica‘lly the word “Eflucation" is derived from the Latin word
wducare”. Educare refers to “to bring up” or “to nourish”, whereas the
word “educare” means to “to bring forth™ or “to draw out”. If education is
rightly understood it will be understood as the cultivation of intellect. The
cultivation of the intellect is the same good for all men in all societies. It is,
moreover, the good for which all other goods are only means. Material and
the moral virtues are means to the cultivation of the intellect.

“Literacy is a bride from misery to hope. It is a tool for daily life in
modern society. It is a bulwark against poverty and a building block of
development, an essential complement to investments in roads, dams,
dinics and factories. Literacy is a platform for democratization and a
vehicle for the promotion of cultural and national identity. Especially

for girls and women, it is an agent of a family health and nutrition. For
literacy is finally the road to human progress and the

everyone, everywhere,
and child can realize his or her

means through which every man, women
full potential.” —Kofi Annan.'

Education is the basis of development and empowerment for every
nation. It plays a vital role in understanding and participating in day .to day
activities of today’s world. It builds one’s character and plays a significant

role in transmitting one’s culture, belief and values to others in society.
growing needs of every

[t helps in creating innovation and meeting the
' ] a natiol ed through the buildings
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Elicitor-mediated Amelioration of Abiotic Stress in Plants
Nilanjan Chakraborty'2, Anik Sarkar’, and Krishnendu Acharya’

! Molecular and Applied Mycology and Plant Pathology Laboratory, Department of Botany, University of Calcutta,
Kolkata 700019, india

2Department of Botany, Scottish Church College, Kolkata 700006, India

6.1 Introduction

Plants deal with various types of biotic (viz. fungi, bacteria, and virus) and abiotic (such
as heavy metals, UV radiation, salinity, high and low temperatures, ozone, and drought)
stresses in their natural habitats, which ultimately limits the total harvest of a crop
(Xiong and Zhu 2001; Thakur and Sohal 2013; Khan et al. 2015; Savvides et al. 2016;
Singh et al. 2015; Zhu 2016; Tripathi et al. 2016a, 2017a,b; Singh et al. 2017; Liu et al.
2018). Global food security is being gravely hampered by the gradual increase of urban-
ization, industrial waste generation, and climate change, which intensify the damaging
effects of abiotic stresses on crop health and yield (Lobell and Field 2007; Nagajyoti
et al. 2010; Reddy 2015; Arif et al. 2016a,b; Sa'nrldes et al. 2016; Tripathi et al. 2016b,c;
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10

Protective Role of Sodium Nitroprusside in Overcoming
Diverse Environmental Stresses in Plants
Satabdi Ghosh

Deportment of Botany, Scortish Church Cotlege, Kolkata, India

10.1 Introduction

Plants are vulnerable to a plethora of stress situations that limit crop preduction in
different regions of the world. Abiotic stress is estimated to be an important cause of
worldwide crop loss, which exceeds 50% (Boyer 1982; Roychoudhury et al. 2011). Hydrogen
peroxide (H,0,) and nitric oxide (NO) function as signaling molecules and participate in
combating against various environmental stresses (Banerjee and Roychoudhury 2018a).
Application of NO donor, viz., sodium nitroprusside (SNP), is gaining increasing attention
(Delledonne et al. 1998), as it controls diverse physiological processes at the cellular level
because of its unique properties such as small size, short life, and possessing no charge
with an ability to move across biological membranes (Mazid et al. 2011). It also controls
physiclogical, biochemical, and genetic aspects of plants. The cross-talk between NO and
H,0; activates the signaling cascade regulating the hypersensitive response, programed
cell death, and senescence in plants (Yu et al. 2014; Wang et al. 2013; Serrano et al. 2015;
Zaninotto et al. 2006).

Several reports prove the protective role of the gaseous free radical, NO, (Leshem 1996;
Guo et al. 2003; Yamasaki and Sakihama 2000) serving as a signaling molecule against
abiotic stresses, scavenging ROS to protect plant cells from ROS damage (Kopyra and
Gwozdz 2003; Zhang et al. 2003; Hsu and Kao 2004; Laxalt et al. 1997; Roychoudhury et al.
2016), and by eliciting antioxidative gene expression (Leshem 1996). Nitric oxide also plays
a central role in different signaling cascades, controlling plant responses ranging from
growth and development (Arasimowicz and Floryszak-Wieczorek 2007), seed germination
(Ismail 2012), seed dormancy (Beligni and Lamattina 1999a; Bethke et al. 2004, 2007;
Libourel et al. 2006; Zheng et al. 2009), plant metabolism and senescence (Leshem et al.
1998; Guo and Crawford 2005). NO also induces apoptosis (Pedroso and Durzan 2000),
controls stomatal movement (Garcia-Mata and Lamattina 2001; Neill et al. 2003; Guo et al.
2003; Sakihama et al. 2003; Bright et al. 2006; Garcia-Mata and Lamattina 2007), modulates
photosynthetic activity (Takahashi and Yamasaki 2002), controls gravitropism (Hu et al.

Protective Chemical Agents in the Amelioration of Plant Abiotic Stress: Biochemical and Molecular Perspectives,

First Edition. Edited by Aryadeep Roychoudhury and Durgesh Kumar Tripathi.
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CHAPTER 14

Exploring Gender Segregated Educational
Effects on Income Inequality, India:
A Time Series Analysis

Sudeshna Ghosh

INTRODUCTION

There has been a significant expanse of the empirical literature on the eco-
nomic consequences of the expansion in education in general and the human
capital formation in particular. In general, there exists a conformity with
the theoretical literature that educational achievement has a significant and
positive impact on economic growth. However, there are conflicting empir-
ical conclusion regarding the impact of gender inequality in education, on
economic growth, the notable works include the studies by Barro and Lee
(1993), Birdsall et al. (1997) and Caselli et al. (1996). Policy proposals and
erudite discussion focus upon the alternate concepts of gender (in) equal-
ity, with wide-ranging emphasis on the (in) equality of opportunity and (in)
equality of outcomes. Equal opportunity is enshrined in a legal framework,
where women and men obtain equivalent chances to participate in the ability
to attain quality education to enhance the capability of leading a healthy life.
However, equality in outcome refers to the gender parity index in educational
attainment that may lead to gender parity in wealth and employment oppor-
tunities. Enhanced equality in educational outcomes across gender leads to
higher work opportunities which fosters economic growth. However, eco-
nomic growth of a nation does not simultaneously imply that inequality in
income will decline. This is particularly true in the context of a developing
economy like India, where the domestic burden of household chores, the
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Economic Empowerment of Women:
A Mathematical Approach

Mausumi Manna

Abstract
Economic Empowerment of women

velopment dialogue, especially post

is considered a key factor in international de-
Cairo Convention. However, for most of the

low paid and unpaid female workers across the globe, economic empowerment still
remains a long cherished dream. As experts have pointed out, economic develop-
ment is a necessary but nota sufficient condition for economic empowerment.

Since the 1990s, various economic theories have tried to explain the factors deter-
mining economic empowerment of women. Several economic models have been
constructed for this purpose. There are mainly two branches of research which
have become widely popular. The first is the bargaining household models, con-
structed on the theoretical suggestions of cooperative conflict by professor
Amartya Sen. A number of theoretical and empirical research on women empower-
ment had used this approach. The second approach has used tools of econometric
to specify empowerment equation that can be statistically tested. The problem in
both has been how to incorporate the non-numeric values of some important

variables that cannot be ignored in any study on economic empowerment of women.
This is given the fact th erment is based on gender equation

at economic empow! '
within a particular social, political, cultural setting, and is hardly an independent
variable.

This paper reviews the theoreti
of constructing a comprehensive and simple model capab
ch methodology papef,

background variables as possible. It is basically a research It :
which can be used in future for empirical research in economic empowerment 0

women.

onomic empowerment with an aim
le of including as many
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L INTRODUCTION ) Eox
Empowerment of women within the family and the society is essentia i B

based inequity. Problem lies in quantifying inequity and suggestin Ucing

g . g remeq;
rgne:a(:euies. In 1995 UNDP took a step forward by developing the Gender Deveggedlal
Index and the Gender Empowerment Index as part of the Human Developmen R eny

: e have been several theoretical and empirical studies t
3ﬁgge;t;::vennem in diﬁ‘erept countr_ies of the world ax!d in different 30::] derstayq
political setting. Our focus in this paper is to suggest a suitable npathanatical Mode|
within which we can capture the multi-cultural character and differenti] economj,
conditions explaining economic empowerment of women. The future direction ofm
research is a detailed field study with respect to women-’s economic €mpowermen; j,
the districts in West Bengal. This paper is the first step in this regard.

This is basically a research methodolog}f paper. Like any typical methodo]
paper I beginwith a report of some observations made thrqugh a pilot field Study
conducted with the sole purpose of understanding how economic empowerment Within
the family works. We here work with two important hypotheses. Our first hypothes;
states that economic empowerment of a woman is easier if she hascomparatively higher
autonomy in decision making, better spousal communication,and is older in age (longer
duration of marriage, grown up children)

Our second hypothesis is that empowerment is dependent on age, and culture,
but independent of income, education, and urban way of living.For instance a woman
attending college and married to a wealthy household may enjoy less autonomy in
household as well as personal decisions than a woman with less education and married
to poor household. It goes without saying that empowerment is a multi-dimensional
term.But for conveniencewe have taken economic empowerment, mostly related to
accessibility to basic requirements, given the earning potential. Moreover, to begin
with our study is more microeconomic in nature, but it may extend to macroeconomic
issues like women s autonomy in public life participation, voting, social mixing etc.

There are two popular mathematical approaches to study women’s empowerment,
The first is the bargaining household model which incorporates a game theoretic
approach to portray household decision making. The second is more common index
building, like GEI or GDL, which are econometrically tested for their empirical validity.
H‘YSd};?rlZlSl;gugseiS;ed (ai link bgtween the two approaches. The bargaining household
e, Auf:mom 1111‘11 dir;ta_n mgall?' details how household decision making may take
€mpowerment Iithe ﬁrsflsoel: :; oucliglls v tl'le P pRRTE SRS
bargain. In the second case we us mh € autonomy is made dependent on the power t0

¢ the autonomy factor in understandin g empowerment.

In the sections below we gij : ‘o
— e give a brief descrlptlon of the theoretical structure of our

[L. BARGAINING HOUSEHOLD AND ECONOMIC EMPOWERMENT

The bargaining household model de
r veloped by M
(1981 )takes a dlff(?rent approach to spousal commll:nyica;r;ierﬁ]? ;?LVSIL}EL?: ?s) ;15};?11;113
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.

ensures welfare of all the members of the family through distribution of
head ofthe family. It also assumes a gender based division of

cialises in market-based production and the woman specialises
jbour Wher® m:cl:x?tiscieincluding child care. The utility approach has applications in
| lines of research like the time allocation of women in the labour market,
B |d’s demand for children, the macroeconomics of demographic transition as a
houscho sing cost of rearing children. We can use the bargaining household

result of increa L _ _
odel to understand spousal communication and autonomy with the following
m

ification:
P e =L, X, X W

U =UX", X*, X°) . ;
Where U and U* are the utility functions for the husband and the wife, and X", X*

are the amount of goods consumed personally by the husband and the wife, and X"is

the amount of the common good. The family’s income is the sum oftheir income I =1
G)

3 We understand that I is greater than zero, and I is greater than or equal to zero.
The family’s budget function at any given period may bel =P, X" +P X"+ P X° 4)

Solving the above optimisation problem we obtain the indirect utility functions for
the husband and the wife:

Vvi=Vh(P, P,1)and V¥=V*(P P 1).The indirect utility functions give the
maximum utility the spouses can achieve if the marriage breaks up, as each has to live
on their own resources. Thus V*and V* are the threat points in the marital allocation of
the personally consumed goods, and the common good. The partners optimise the
following Nash product gain function subject to the family budget equation—

N=[UrX", X¥, X°)- V"] [UX", X*, X°) - V¥] &)

The autonomy of the wife in household decision making depend upon the
bargaining power, which in turn depend upon the individual price-income situation
faced by each partner outside marriage, in comparison with the situation within marriage.
The bargaining power changes along with the age of the partners, through shifts in the
threat points.

Given the above description of marriage, we specify the following equation to
explore what determines economic empowerment. Let E, be the economic empowerment
score for the i™ woman. We can write

E=a (X"-X").+a,(I -1 ) +a,P/ )+aAge +aSpC+b 6)

The first term gives the gender gap in access to family resources like nutrition,
!walth care, and education in the i"family. The second term gives the gender gap in
income, the third term gives the accessibility towards the common good in case the
marriage breaks up, fourth term includes the age of the wife, fifth term is the score in
spousal communication, and b is the error term. This equation can be tested for
Sl.lb'gr oups of families with controlled background variables: level of family income,
::eslldence (rural/urban), religion, and linguistic community (the last two as proxy for
03 ture). The empowerment score is similar to the UNDP index. The score in spousal

Mmunication can be obtained from the autonomy score as described below.

ction which '
rf::lsnources by the altruist

in home based

+1
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T

III. EMPOWERMENT ANDAUTONOMY: A LEARNING PROCESS

In 2015a small field survey was conducted by me involving 100 map:
belonging to the Hindu (H) apd the Muslim (M) community. The sgp, lamed
purposively, to include three income c?teg?rles, upper (U), middle (M), ang !
Thus the hundred women could be divided into six subgroups: HU, HM, HL Ower U,
ML. Information were collected with respect to the following five GOm}rnU’m
autonomy: Cnts of

1. Financial autonomy (takes decisions regarding both individual apg househ
expenditures = 1, otherwise = 0) old

2 Autonomy in movement (takes decision to go out of home ¢ reasons o
than job or education, like going out with friends, shopping etc, = 1, otherw,
=0) SR « @

3. Autonomy in social mixing (takes decisions in matters of social and public [ifs
like whether to attend a marriage ceremony, to make friends with the neighbours
etc. = 1, otherwise= 0)

4. Electoral autonomy (takes decision regarding whom (political party, candidate)
to vote, = 1,otherwise = 0)

5. Reproductive autonomy (takes decisions regarding timing, spacing and num-
bers of children born =1, otherwise = 0)

Information was collected through in-depth interview. The women were locatedin
and around the city of Calcutta. Contacts were built with them through personal network.
In a few cases it was a snow ball technique. The first group of women referred to their
friends and relatives and contacts were developed. This small study is of the nature of
a pilot study done with two purposes, to test the questionnaire that I have developed
in relation to the five aspects of autonomy as mentioned above, and to obtain 2
preliminary idea regarding these aspects. The major weakness of the pilot survey was
that all the respondents came from urban or semi-urban household. The questionnaire
needs to be modified in case of rura] setting. We have used both open-ended and
closed-enc_led questions while conducting the interview,

The binary nature of the responses has been kept with the purpose of undertaking
Ellgilt:nﬂéog:l of regression. Since all the five components of autonomy are quallta‘l“':
P ;nee ogt;izorénalri is developed with an expected closed answer, whose vaal;
But the smallness o.f thorre oy i Ehe s AGO 18 BAAD B2 o I .

€ sample size is probably responsible for this. Hypothetically
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—

Communicalions made with respect to major small and big items ofhousehold

> and personal purchase. _ -
) Communications made w1_th respect to savings and financial investments.
c: Communications made with respect to attending events and occasions in past
twelve months.
Communications made with respect to visiting a doctor (own, spouse,children).
e: Communications made with respect to whom to cast vote (last three major elec-
tions)
£ Communications made with respect tosex life including denial.

Qur primary observation made from the data collected reveal that spousal
communication works strong in autonomy, and the level of spousal communication
has poor correlations with the two background variables used here, viz. income and
religion, but the correlation is strong with respect to age of the wife. An elderly woman
has greater bargaining power, enjoys higher autonomy in decision making within the
family, and enjoys better spousal communication than a young bride.

Conclusion
Empowering woman is a complex problem. Economic empowerment needs to look

into several variables like women’s potential earning, economic status of the natal
family, access to market for women producers, sex-based wage gap in the labour market,
and many more. All these variables are likely to assume different values with respect to
different socio-cultural, political set up. Age is important, but the relation between age
and empowerment can also be misleading. For instance we may ask this question -
does a young wife in a nuclear family is more empowered than a wife who lives with the
in-laws? Again, an elderly widow living with married sons may not be as empowered as
a middle-age wife. This paper simply touches upon the various aspects of women’s
economic empowerment. We are in the process of developing a suitable explanatory
model for economic empowerment. But we are well aware of the geographical and
cultural set up that may create huge difference in the model specification. We need
intensive field experience to develop a more appropriate theory regarding women'’s

economic empowerment.
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Abstract

Rice is one of the most essental staple foods for most of the countries in the
world. Yield of this important crop is severely hampered worldwide by an
increasing number of microbial attacks. Among these. bacterial blight
(BB) cansed by Xanthomonas orvzae pv. oryzae is one of the main constraints
of nice production. Different management sirategies are promoted 1o alleviate this
serious problem. Conventional breeding practices ane mostly utilized to develop
resistant cultivars in the different parts of the world as the approaches are cost
effective and environment fmendly. However, the fruitful resulis may not be
achieved duoe to low yeld and reduced effectiveness against that pathogen. On
the other hand, pathogen races are gradually changing their organizaton to adopt
the unfavorable environment. In this present simaton, the research efforts have
been shifted to find out resistance genes in plants or in others, against specific
pathogens_ Till date around 40 genes have been detected in nce. Only few penes
have been clonmed successfully and tested against this devastating pathogen.
However, scienbsts are now concerning about the durability and long-term
protection by developing new molecular tools which might also help in sustain-
able agniculiure. In this chapter, we are rying to summanze different aspects of
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Multifaceted Roles of Salicylic Acid and Jasmonic Acid
in Plants Against Abiotic Stresses
Nilanjan Chakraborty’, Anik Sarkar?, and Krishnendu Acharyd’

! Department of Botony, Scottish Church College, Kolkota, India
‘mmmwwwmwmmmm;wqm University of Calcutta, Kotkata, india

18.1 Introduction

Abiofic stresses are major confining factors for plant growth and development. Abiotic stress
responses in plants are harmonized by batches of growth and developmental programs, which
involve diversified physiological and biochemical mechanisms that grant them to adapt to
detrimental conditions (Cushman and Bohnert 2000; Basu and Roychoudhury 2014). Abiotic
stress factors are responsible for reduction in crop yield throughout the world. Reduced crop
yield is one of the major reasons for insecure food availability worldwide, Recent advance-
ments in plant biology research have established that phytohormones are the potential
molecules to abolish the ruining effects of abiotic stresses (Roychoudhury et al. 2013). Different
plant hormones take part in the regulation of signal transduction pathway by changing their
endogenous levels to combat the environmental stresses. Among the various phytohormones,
salicylic acid (SA) and jasmonic acid (JA) are the important molecules to check the detri-
mental effects of different types of stresses. SA is one of the phenolic compounds that can take
part in regulation of development and growth in plants. Apart from its physiological roles, SA
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Abstraet:

Planits contribute moportant role m global consysiem sustenance, oxygen
supply for biotic processes and are cater 1o the need of global food
demand etc. Due 1o gradual chmatc change, the nesntance powers of
the economically and aesthetically mmportant plants agmnsi vanous
plant pathopens are decreasmg day by day. Therefore, the regular hast
pathogen enmily situation & gomg mostly to the favor of pathogen in
this adverse envaronmenial condibon. Due to devialwn from the balance
among different eavironmental factors ke temperature, carbon dioxide
(CO.). ozome (D)) concentrations, humidity and moisture, sol pH,
UY radmtion, drought etc_, the rate of infection and the spread of
varous diseases are increasing. Coasequently, prevailing favorable
enviroamental conditions for the growth and development of the
pathogen has been extending per year. This conditions further aggravaie
the establichment of a particular disease in a crop field and causes huge
economic koss. Moreover, socioeconomic changes and human activities
has further hastened the deterioration of situation. In this present
global scenario, ths chapier emphasizes on a comprehensive study of
e aia s and therr affecte oy difTarmt Alnat 5oy eme
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I

|
Abstract t :

|

The COVID-19 ontbreak is continuing to severely disrupt indnstries across the conntry,
one of which is education. As colleges and universities remain fully or partially closed, |
a whole generation of learners are being affected by the pandemic. There exist myriad [
challenges for the anthorities - of concluding the examinations, declaring results and ,
then deliverzng curricnla in a compressed manner, planuing a new academic year and f
the like. Higher education institutes are facing the biggest crisis they have ever faced. |

Majorsty of them are forced to opt for online miodes of learning as a stop-gap measnre.
Quer the past few years, advances in digital technology have seen a steady rise in the
MOOC (Massive Open Online Classes) mode of edncation in Indian education
system. Several steps have been taken by Government of India to promote e-fearning
in the country right from ICT in edncation curricula for school system to SWAYAM, [ 3
an tntegrated platform for online conrses nsing ICT. During this pandemic, a lot S
other initiatives have also been nndertaken by MHRD throngh the flagship initiative i
named The National Mission on Education throngh Information and Communication LP:
Technology (NMEICT ) like — National Digital Library (NDLI) COVID -19 W
Academic and Research Repositoryy SWAYAM prabha; eyantra; zrirffm_f.’ labs; ]r
FOSSEE; Application of spoken tutorial; e-SS or aggregation of electrontc - Jonrnals ” ; b
te. UGC has been reported to consider “blended learning” once the colleges :{ﬂd ]r %
untversities regpen (NDTV Education June 10, 2020). The present study aims ) ;
% focus on explaining the blended form of learning, stating it’s wses and bemﬁf‘if : r‘
and measures to be taken or implemented for smooth funciioning of the method in |
the Indian context ik
i
A
b
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VISAKHADATTA’S MUDRARAKSASA AND
SOME HISTORICAL DRAMAS IN BENGALI
LANGUAGE : A SOCIAL AND LITERARY
ILLUMINATION

Arundhati Das

Abstract:

The only political drama in the history of Sanskrit literature is
Mudraraksasa, written by Visakhadatta. In addition to
highlighting the historical and literary features of the play,
this article shows how dramatic literature has developed in
the later history of Bengali language, following the footsteps
of this ancient playwright. The plays of the first decade of the
twentieth century were mostly composed in an attempt to unite
the subdued and isolated nations. However, in order to give
greater importance to nationalism, historical facts are often
hidden or distorted. During the post-Tagore era, many plays
have been written focusing on political history of India. In all
respects, the main livelihood is elevated from history to
literature. However, the logic of diplomacy and fantasy that
we see in Mudraraksasa, does not consist of any kind of
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Role of glutathione transporter in
plants under stress

Nilanjan Chakraborty®, Suparna Mukherjee®, Anik Sarkar®, Puja Shaw?,
and Krishnendu Acharya®
2DEPARTMENT OF BOTANY, SCOTTISH CHURCH COLLEGE, KOLKATA, INDIA®DEPARTMENT OF

BOTANY, MOLECULAR AND APPLIED MYCOLOGY AND PLANT PATHOLOGY LABORATORY,
UNIVERSITY OF CALCUTTA, KOLKATA, INDIA

1 Introduction

Direct exposure to environmental stresses severely affects normal growth and develop-
ment in all biological organisms. In the case of higher plants, it may result in heavy eco-
nomic losses and food crisis (Yousuf et al., 2012a). Abiotic stress, mainly associated with
a large number of reactive oxygen species (ROS) generation, including hydrogen peroxide
(H»0,), superoxide ions (O*",), and hydroxyl radicals (OH ™), are responsible for increasing
internal pH value (Meyer, 2008; Yousuf et al., 2012a,b), while biotic stress refers to the dam-
age caused by living organisms such as virus, bacteria, fungi, parasites, nematodes, weeds,
and many beneficial and harmful insects. In higher plants, a reduced form of glutathione
(GSH) is involved to control various kinds of environmental stresses including abiotic and
biotic (Liang Zhu et al., 1999). The different functional roles of glutathione are summarized
in Fig. 18.1. GSH is an abundant source of nonprotein thiols found in plant cellular com-
partments, mainly in the chloroplast and cytosol. A lessert amount of GSH is also found in
different subcellular compartments of the cell other than cytosol and chloroplast (Srivalli
and Khanna-Chopra, 2008; Zeng et al., 2017). GSH has various types of functions like dif-
ferentiation of cell, cell death, protection from pathogen invasion through its enzymatic
regulation, and aredox interchangeable nature (Szalai et al., 2009). The process of oxidation
in the case of cellular GSH is induced mainly by the abiotic stress factor (dos Reis et al., 2012;
Meyer et al., 2001). Oxidation form of GSH (GSSG) is involved in maintaining cellular
homeostasis by glutathionylation, a specific posttranslational modification (Sharma
etal., 2012). GSH individually can function as an antioxidant through scavenging hydrogen
peroxide, which is a part of the ascorbate-glutathione cycle where recycling of ascorbate
occurs from dihydroascorbate through an oxidation process by the activity of an enzyme,
namely dehydroascorbate reductase (Anjum et al., 2012).

In addition, GSH derivatives, including glutathione-S-transferase (GST) and glutathi-
one peroxidase (GPx), are involved in ROS degradation (Miller et al., 2010). GSH also has a

Transporters and Plant Osmotic Stress. https://doi.org/10.1016/B978-0-12-817958-1.00021-9 345
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FIG. 18.1 Various role of glutathione. Glutathione plays an important role in every aspect from growth to defense
system.

greater affinity to heavy metals (Tan et al., 2010). Phytochelatin formation by GSH helps in
the transport of heavy metals in the subcellular compartment of the plant cells, which
actually play a major role in detoxification of xenobiotics (Sasan et al., 2011). GSH also
regulates the storage and transfer of sulfur molecules in the cell. Other than that, they also
play a major role in regulating mitogen activity and are capable of controlling cell growth
and cell cycle, especially in the root system (Noctor et al., 2012).

Though GSH is more abundant in the cytosol, other cell organelles like the nucleus,
endoplasmic reticulum, mitochondria, vacuole, and apoplast also require a minimum
amount of GSH to fulfill some specific physiological regulation (Flores et al., 2018;
GroRkinsky et al., 2012; Koffler et al., 2011; Srivalli and Khanna-Chopra, 2008). Each of
the organelles shows difference in ratio concentration between GSH and GSSG (oxidized
form). This condition provides information about transporting of GSH among cellular
organelles, i.e., intracellular transport (Foyer and Noctor, 2009; Garcia et al., 2014). Efflux
and influx of GSH and GSSG are responsible for the variation in the concentration ratio in
different parts of plant cells, i.e., cell-to-cell transport or intercellular transport and
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perhaps long-distance transport such as leave-to-root (Simon et al., 2013; Zeng et al.,
2017). Already, the concept of GSH transporter across the plasma membrane has been
established by many researchers. Early study on GSH transporters reveals that the GSH
transporter molecules are species specific and mainly belong to the CLT and OTP families.
Some species also show some GSH transporters that belong to the ABC family and have an
antibiotic-resisting mechanism (Maughan et al., 2010; Pang et al., 2012; Pike et al., 2009;
Zeng et al., 2017).

1.1 Biosynthesis and compartmentalization of glutathione:

GSH synthesis initiates with standard amino acids including glutamic acid, cysteine, and
glycine. It is a two-step, ATP-dependent reaction that requires specific enzymes. In the
first step, glutamic acid (Glu) and cysteine (Cys) together produce y-glutamyl-cysteine
(y-EC) by the activity of y-glutamyl-cysteine synthase (y-ECS). In the next step, glutathione
synthase (GSHS) is involved in catalyzing the reaction between y-EC and glycine (Gly) to
generate GSH (Ohkama-Ohtsu et al., 2008). GSH biosynthesis is schematically represented
in Fig. 18.2. In Arabidopsis, these two enzymes originate in both the chloroplast and

Glu + Cys

~ ATP
~* ADP + Pi
Y-glutamylcysteine
_ Gly
Gs | —ATP
GPx ~+ ADP + Pi GST

GSSG +— Increase in ROS activity —-— Detoxification —* R-SGC

7 ILPx N l
! v
R+0O ROS(H,0,)

2

GCL

Recycling
ROS = | ~* NADP*
W7
GPx| GR

N,

AN
NR(HQO)*/ = NADPH

GSSG

FIG. 18.2 Biosynthesis and metabolism of glutathione in plant systems. In this two-step ATP-dependent process,
glutamic acid (Glu), cysteine (Cys), and glycine (Gly) act as precursor molecules. At the initial stage, Glu and Cys
combine to form y-glutamylcysteine with the help of glutamate-cysteine ligase (GCL). Finally, y-glutamylcysteine
combines with Gly to form reduced Glutathione (GSH). Glutathione synthetase (GS) catalyzes the reaction. During
severe stress condition, ROS generation increases by the activity of Glutathione Peroxidase (GPx). It is followed by
oxidized GSH (GSSG) formation. In another way, it helps in the detoxification process and produces glutathione
conjugates (R-SGC) by the help of Glutathione-S-Transferase (GST). Recycling of GSH takes place from GSSG coupled
with the formation of nonreactive (NR) molecules from ROS by the help of GPx and glutathione reductase (GR). //I-Px,
Class Ill Peroxidase.
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cytosol (Foyer et al., 2001a; Srivalli and Khanna-Chopra, 2008; Noctor et al., 2012; Zeng
et al., 2017), but they are encoded by two different genes, namely GSH1 (y-ECS) and
GSH2 (GSHS) ( Janowiak and Griffith, 2005). However, a different condition arises in Strep-
tococcus agalactiae. The enzyme, having molecular weight about 85 kDa, catalyzes both
steps during GSH synthesis ( Janowiak and Griffith, 2005). According to subcellular local-
ization analysis, GSH1 is primarily targeted to plastid. However, GSH2 is targeted for both
the plastid and cytosol (Wachter et al., 2004). In this connection, the first step of GSH syn-
thesis occurs in the plastid, and the second step involves both compartments. Differential
rate of GSH production was noticed in C4 plants, like Zea, due to higher GSHS activity in
mesophyll cells than bundle sheath cells (Burgener et al., 1998). Thus, species-specific var-
iations were observed as per the localization of intercellular enzyme activity involved in
GSH synthesis (Srivalli and Khanna-Chopra, 2008). Other than cytosol and chloroplasts,
GSH is present in trace amounts in various cellular compartments like vacuoles, mito-
chondria, endoplasmic reticulum, and nucleus (Diaz Vivancos et al., 2010; Koffler et al.,
2013; Noctor and Foyer, 1998). Quantitative immune-gold electron microscopy was used
along with biochemical treatments on Arabidopsis to determine subcellular GSH concen-
tration (Koffler et al., 2013). The result shows that vacuoles of mesophyll cells contain a
higher amount, and it increases with leaf aging at least up to 80%. The second largest
organelle is the chloroplast (Koffler et al., 2013). It also persists in a minute quantity in
the nucleus, mitochondria, and other cellular organelles (Zeng et al., 2017). Different leaf
area shows differences in vacuoles and mitochondria revealing that the accumulation of
GSH increases with leaf age in other cellular compartments. This variation in GSH content
among the cellular organelles therefore implies that transport is required between intra-
cellular compartments (Gaikwad et al., 2017).

1.2 Transport of glutathione through transporter

As we discuss earlier about the distribution of GSH among the subcellular compartments,
now we have to focus on its transport. Individual organisms possess different intracellular
transporter proteins. In Arabidopsis, three types of transporters (CLT1, CLT2, CLT3) are
responsible for transporting the GSH between cytosol and chloroplast (Maughan et al.,
2010). In the case of Oryza sativa, OsCLT1 plays the key role as transporter (Yang et al.,
2016). However, OsGT1, a rice GSH transporter, can transport GS conjugates, GSH, and
GSSG (Zhang et al., 2004). It actually comes under the oligopeptide transporter (OPT)
family. OsGT1 (a weakly expressed transporter) is found in all portions of rice, which gen-
erally does not play any crucial function under normal growth but is activated in various
stresses. Other GSH transporters of plants that belong to the OPT family includes BjGT1 in
Brassica (Bogs et al., 2003), AtOPT4 (Zhang et al., 2016) and AtOPT6 (Cagnac et al.,
2004; Pike et al., 2009) in Arabidopsis, and ZmGT1 in Zea (Pang et al., 2010). Being in
the same family, the structure of OsGT1 is significantly different from BjGT1 as
reported (Zhang et al., 2004). OsGT1 is also structurally different from AtMRP1 and
AtMRP2 transporter of Arabidopsis (Lu et al., 1998). They are also able to transport GS
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conjugates and oxidized glutathione (GSSG) but only a very low amount of GSH into the
plant vacuoles. This transportation is mediated by ATP as they belong to the ATP-binding
cassette (ABC) family of MRP class (Rea et al., 1998; Tommasini et al., 1998).

Actually, GSH is transported as a form of reduced sulfur, which occurs in various ways
to retain the optimum level of sulfur content in a specific growing stage and specific part of
the plant. Likely, at the onset of fruit ripening mainly in grapes and berries, a huge amount
of GSH is exported from leaves to fruits. Among other biological functions, it acts as an
inhibitor of ATP sulfurylase and represses the sulfur influx and sulfur reduction due to
enzyme inactivity (Srivalli and Khanna-Chopra, 2008; Zechmann et al., 2008). Thus, if
GSH synthesis is sped up, it enhances the root sulfate uptake. Both of these events reveal
that GSH is the main source of long-distance transport for sulfur derivative among root,
shoot, leaf, fruit, and other distantly placed plant parts through the xylem and phloem.
Biochemical analysis as well as various conditions suggest that the export and import
of GSH takes place both upward and downward by xylem and phloem (Schneider et al.,
1994; Srivalli and Khanna-Chopra, 2008; Zeng et al., 2017).

1.3 Brief overview of some glutathione transporters of plants

Different physiological studies have shown the presence of a diverse system for GSH trans-
port. GSH imparts a broad spectrum of regulatory functions in plants (Foyer et al., 2001).
A brief description of plant GSH transporters is given in the following section.

In Arabidopsis, three chloroquine-resistance transporter (CRT)-like transporter fam-
ily (CLTs) GSH transporters have been described. Described transporters were involved
in transportation of GSH on the chloroplast. By using cloning with complementation
and homologous analysis, three chloroplast GSH transporters, namely AtCLT1, AtCLT2,
and AtCLT3, were identified. It has been shown that all of these CLTs can accumulate
labeled GSH in Xenopus oocytes (Maughan et al., 2010). The plastid localized AtCLTs
are involved in efflux of GSH from chloroplast to cytoplasm. Mutation in these trans-
porters makes Arabidopsis GSH-deficient, heavy-metal sensitive, and susceptible to
microbes (Maughan et al., 2010). The mutation studies confirmed the fact that GSH
homeostasis is involved in defense responses in the plant (Maughan et al., 2010). The
transporters are involved in maintaining GSH level regulation and redox potential of
cytosol.

AtMRP1 and AtMRP2 are two ABC transporters from Arabidopsis involved in GS
conjugate transport. AtMRP1 is a functional and structural homolog of HmMRP1 gene
product of humans related to multidrug resistance. Overexpression of this MRP gene is
associated with improved ATP-mediated glutathione S-conjugate carrier activity in
human cancer cells (Mtiller et al., 1994). Among these two ABC transporters, AtMRP2
has the potential for parallel transport of Bn-NCC-1, i.e., chlorophyll catabolite trans-
porter substrate of Brassica napus and GS conjugates (Lu et al., 1998). These genes are
expressed differentially in plants. It has been shown that AtMRP2 can efficiently transport
both glutathionated herbicides and anthocyanin.
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OsCLT1, a CRT-like transporter confined to the membrane envelope of the plastid, is
the gene responsible for the arsenate-sensitive mutant rice variety. Both complementa-
tion and genomic sequencing were employed for identification of OsCLT1 (Yang et al.,
2016). OsCLT1 plays a pivotal function in GSH homeostasis by performing the export of
two components, namely y-EC and GSH from plastid to cytoplasm to affect AS and Cd
detoxification in rice. Furthermore, its activity of GSH transport has not been established
experimentally (Bogs et al., 2003; Hussein et al., 2004; Cagnac et al., 2004a).

From Brassica juncea, cloning and functional characterization of BjGT1 was performed
(Bogs et al., 2003). The BjGT1 cDNA showed similarity with HGT1, a GSH transporter of
Saccharomyces cerevisiae (Bogs et al., 2003; Cagnac et al., 2004; Zhang et al., 2004). BjGT1-
expressed S. cerevisiae hgtl strain was able to restore the growth on the medium with GSH
as a lone sulfur source and mediated the uptake of labeled GSH. It has been observed that
BjGT1-mediated uptake of GSH in yeast ABC822 strain depends on pH. The optimal pH
observed for GSH uptake was at pH 5.0. It has also been observed that the BjGT1-mediated
initial rate of GSH uptake does not follow Michaelis-Menten kinetics (Bogs et al., 2003).
Previous studies showed that Cd has great potential to induce BjGT1 in leaves and stems.
Cd-induced regulation of BjGT1 reveals the functional involvement of this transporter
during a period of heavy metal stress (Bogs et al., 2003; Wachter et al., 2004).

From Zea mays, another GSH transporter, namely ZmGT1, was cloned by using RACE
PCR. This ZmGT1 protein showed close similarity to GSH transporters of other plants.
ZmGT1 was also able to restore yeast mutant growth on a medium supplemented with
GSH as only the source of sulfur (Pang et al., 2010). Atrazine-mediated strong upregulation
of this transporter suggests that ZmGT1 might be involved in xenobiotics detoxification
(He et al., 2012; Pang et al., 2012).

Another transporter of GSH, namely OsGT1, was screened from Cd-induced rice cDNA
library with yeast HGT1 (Zhang et al., 2004). This OsGT1 was able to restore growth of Hgt 1
mutant yeast on a GSH-supplemented medium as the only sulfur source. Cd-induced
OsGT1 is weakly expressed in different portions of the rice plant. During the period of abi-
otic or biotic stress, it can function by retrieving GS conjugates, GSSG, and peptides (Cagnac
et al., 2004). Different types of GSH transporters of plants are depicted in Table 18.1.

2 Role of glutathione transporter in abiotic stress

It has been observed that reduced GSH is one of the crucial players that keeps the ROS
under control (Noctor and Foyer, 1998). When plants face any abiotic stress, it increases
the rates of ROS production and leads to augmentation of ascorbate-glutathione cycle
(Fig. 18.3). Many plants are able to handle excessive stress by maintaining proper ratio
of GSH/GSSG redox state, and it is mainly depends on ascorbate-glutathione cycle at var-
ious growth points. During acclimation reaction, antioxidant concentrations and activi-
ties of related enzymes increase transiently. There is growing evidence that suggests
that the augmentation is under direct control of the GSH/GSSG redox state itself
(Baena-Gonzalez et al., 2001; Noctor et al., 2002) and/or generation of ROS (like H,0,)
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Table 18.1

Different types of GSH transporter of plants.

Transporter Plants

Family

Location

Functions

References

CLT1, CLT2, Arabidopsis
and CLT3

AtMRPT and Arabidopsis
AtMRP2

OsCLT1 Oryza

sativa

Belongs to
chloroquine-
resistance
transporter (CRT)-
like transporter
family (CLT)

Belongs to ATP-
binding cassette
(ABC) family

It also belongs to
chloroquine-
resistance
transporter (CRT)-
like transporter
family (CLT)

They are found in the

chloroplast

Found in chlorophyll

Found in plastidial
envelope

® CLTs are responsible for
efflux of GSH taking
place from chloroplast to
cytosol through plastid
target signal peptide
Mutation (like single
mutation of c/t7 or dou-
ble mutation like c/t7clt3
or tri-mutated form of
clt1clt2clt3) shows low
level of GSH in cytosol
and showed increased
susceptibility to micro-
bial infection
® However, only
clticlt2clt3 tri-mutant
and c/t1clt3 double-
mutant showed higher
cadmium (Cd) sensitivity
® AtMRP1 is structurally
and functionally homol-
ogous to human multi-
drug resistance protein
(HmMMRP1) and pos-
sesses GS-conjugates
transport activity
® AtMRP2 is one of the
heterogeneously
expressed transporter
capable of high-affinity
transport of Bn-NCC1
(Brassica napus chloro-
phyll catabolic substrate)
® |t plays a crucial role in
maintaining homeosta-
sis of GSH, through
transporting y-EC from
plastid to cytoplasm
® |t also acts as a detoxi-
fying agent of arsenate
(As) and cadmium (Cd)

Maughan
etal. (2010)

Mdller et al.
(1994) and
Lu et al.
(1998)

Zhang et al.
(2004) and
Yang et al.
(2016)

Continued



Table 18.1 Different types of GSH transporter of plants—cont'd

Transporter Plants Family Location Functions References

AtOPT4 Arabidopsis Oligopeptide It is primarily expressed ® AtOPT4is one of the low Stacey et al.
transporter (OPT) through leaves, stem, and affinity GSH trans- (2006) and
family roots. It is mainly presentin  porters, which mediate  Zhang et al.

the plasma membrane of GSH uptake in plants (2016)

epidermal cells of those ® |ts expression through-

plant parts out the plant body sug-
gests that it may act on
long-distance transport
system of glutathione

® |n the presence of GSH

as a sole source of sulfur,
the growth of met15
opt1 double-mutant
plant is rescued by the
expression of AtOPT4

AtOPT6 Arabidopsis Oligopeptide It is mostly restricted in the ® It has the capacity to act Cagnac
transporter (OPT)  dividing zones of plants as a glutathione and oli- et al. (2004)
family and inside the plasma gopeptide transporter  and Pike

membrane of specific cell  ® In presence of herbicide et al. (2009)
types. However, in the (primisulfuron), they
higher plants, it is also promote long-distance
present in the vascular transport of GSH
systems ® They are less sensitive to
abscisic acid and cad-
mium (Cd)
® |t also played an impor-
tant signaling role during
nematode pathogenicity
B/GT1 Brassica Belongs to Strongly expressed in ® |tis involved in the reg- Bogs et al.
juncea oligopeptide leaves, but its expression is  ulation of GSH (2003)
transporter (OPT)  less and null at stems and concentration
family roots, respectively ® |t is strongly sensitive to
heavy metal like cad-
mium (Cd)

ZmGT1 Zea mays  Belongs to It is located in all parts of  ® Three- to five-fold Pang et al.
oligopeptide the maize seedlings. improvement of tran- (2010,
transporter (OPT) ~ However, in comparisonto  scription of GSH trans-  2012)
family others, leaves showed porter (ZmGT1) is

higher content of this observed by atrazine
transporter treatment
® Helps in detoxification of
xenobiotics

OsGT1 Oryza Belongs to Present in all the parts of ® Regulate uptake of GSH Zhang et al.

sativa oligopeptide rice level to retrieve GSSG,  (2004)

transporter (OPT)
family

GS conjugates, peptides,
and amino acids under
different stresses

It is widespread and
weakly expressed

but induced by
cadmium (Cd)
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FIG. 18.3 The glutathione-ascorbate cycle of H,0, degradation. Detoxification of H,O, occurs in the plant cell with
the help of ascorbate peroxidase (APX). Through this process, monodehydroascorbate (MDHA) is generated from
reduced ascorbate (ASC). The unstable MDHA has two possible fates. It either reacts to form dehydroascorbate
(DHA) or reduces to recycle ASC by monodehydroascorbate reductase (MDHAR). ASC can also be recycled from
DHA, and the enzyme dehydroascorbate reductase (DHAR) catalyzes this reduction process. This reaction is also
coupled with the formation of oxidized form of glutathione (GSSG) from reduced glutathione (GSH).
Subsequently, reduction of GSSG forms GSH, and the enzyme glutathione reductase (GR) helps in this process.
Regeneration of electron acceptor (NADP*) takes place during the reduction process of GSSG and MDHA
(Roychoudhury and Basu, 2012).

(Mittler, 2002; Neill et al., 2003). The ROS scavenging capacity of the ascorbate-glutathione
cycle increases gradually until and unless a new steady-state has been achieved. This stage
is not only identified by the higher concentrations of ascorbate and GSH but by a restored
redox balance (i.e., the GSH/GSSG ratio) and/or improved enzyme activities compared
with values of a stress-free environment. However, it has been observed that the total
turnover rate of GSH has been increased but without hampering the total tissue concen-
trations in UV-challenged maize plant (Ferretti et al., 2009; Masi et al., 2002; Tolin et al.,
2013). This observation signifies that the system was able to maintain the GSH homeosta-
sis internally. “Overcompensation” may also happen in extended responses, which finally
leads to higher GSH/GSSG ratios in stress-adapted plants due to establishment of the
defense mechanism (Srivalli et al., 2003; Srivalli and Khanna-Chopra, 2008).

2.1 Response to various environmental stresses

Among all other stresses, water deficit constitutes the major limiting factor and incurs
multiple damages in plants. This adverse condition generally creates an osmotic imbal-
ance, which systematically develops various metabolic and physiological disorders of
plants. Preferentially, it acts on the photosynthetic apparatus and subsequently inhibits
photosynthesis by modification of chlorophyll content (Nayyar and Gupta, 2006). The
damaging effects also include alteration of developmental process and growth, imbalance
in CO, diffusion, decrease in stomatal conductance, malfunctioning of electron transport
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through cell membrane, etc. (Lawlor, 2002; Pinheiro and Chaves, 2011). Under this head-
ing, different environmental stresses, their effects, and internal regulatory mechanism of
GSH transporter have been discussed.

2.1.1 Drought

To check the water loss during water deficit condition (like drought), plants tend to close
the stomata (Bhargava and Sawant, 2013; Hernandez et al., 2012). Decrease in the water
level will lead to generation of oxidative stress inside the cell (Zechmann, 2014). As a con-
sequence, malfunctioning of the photosynthetic pathway takes place. Reduction of CO,
level leads to ROS generation due to increased level of photo-oxidative stress in chloro-
plasts (Miller et al., 2010). To detoxify the toxic environment developed by gaseous imbal-
ance, gradual increase of H,0, takes place (Foyer and Noctor, 2009). This condition
ultimately stimulates the ascorbate-glutathione cycle (Fig. 18.3) in the subcellular com-
partments of the plant cell (mainly chloroplast and peroxisomes) (Gill and Tuteja, 2010;
Zechmann, 2014).

Beside regular stress management strategies, different crop plants show various kinds
of modifications to combat against different degrees of drought stress (Srivalli and
Khanna-Chopra, 2008). In this connection, pine trees fine-tuned GSH/GSSG ratio under
short-term drought stress (Herbinger et al., 2002; Tausz et al., 2001). It is suggested that the
modification is due to the formation of a long-distance signal for long-term acclimation
processes. However, this concept (i.e., decrease in GSH/GSSG ratios) is not fruitful for the
long-term responses in the wheat plant under the same stress condition. So it can be
stated that leaves with various water potentials may indicate different stress intensity.
It has to be taken into account that alternative defensive systems may also play some vital
roles. For example, improved energy dissipation by overproduction of zeaxanthin
(Herbinger et al., 2002; Tambussi et al., 2002) and altered photorespiration (Noctor
etal., 2002) may have some pivotal role in the wheat plant under severe drought condition.
These processes could reduce the oxidative load on the glutathione-ascorbate cycle in the
chloroplast.

2.1.2 Salinity

In the present situation, salinity is being considered as one of the major and most powerful
factors affecting yields of crops globally. Due to a recurrent increase of salinity stress, a
majority of the cultivatable lands have been transformed into uncultivable ones. As a con-
sequence of soil salinity, enzymes related to Calvin cycle are inhibited and leads to gen-
eration of oxidative stress in plant cells (Heyneke et al., 2013; Kocsy et al., 2013). Since
enhancement of soil salinity is one of the major concerns of a majority of the world’s pop-
ulation, research has been shifted to find underlying mechanisms and generation of
salinity-tolerant plants. As we know, adaptation is the best strategy to survive under stress,
and many crop plants involve GSH transporters for cellular signaling to activate further
defense cascades. Previous studies showed the upregulation of cysteine production in
Arabidopsis under salinity stress (Kocsy et al., 2013; Simon et al., 2013; Tolin et al,,
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2013) and drew further research direction to find other thiols in salinity resistance (Koffler
et al., 2014a). During study with different tomato (Lycopersicum esculentum) cultivars, it
has been observed that wild relative L. pennellii have differed from others in GSH metab-
olism under salt stress. Furthermore, in comparison to salinity-sensitive cultivars,
improved GSH production and GSH/GSSG redox ratio was observed in those salinity-
tolerant plants after 2 weeks of stress implementation. Interestingly, unlike GR, GST
and GPx activities are improved in L. pennellii, suggesting an intensive retort of numerous
GSH-related metabolic pathways under stress (Mittova et al., 2003). It has been also docu-
mented in salinity-resistant rice cultivar where it shows higher accumulation of GSH than
susceptible cultivar under salinity stress (Vaidyanathan et al., 2003).

In view of stress-responsive perception of the GSH involvement, a higher amount of
GSH under stress would confer an enhanced antioxidative shield and would be considered
as acclimatization. An increased ratio of GSH/GSSG (i.e., more reduced), as noticed in the
tolerant tomato cultivar, would denote “overcompensation” by amplified recycling of GSH
under adverse salinity stress. However, the question has been raised about the whole plant
response under salinity stress. Salt elimination or sequestration mechanisms may evade
photo-oxidative stress to stress-induced plants and leave antioxidative responses obso-
lete. For example, Brassica napus (wild type) accumulated GSH and cysteine under salt
stress, while transgenic plants with a high sodium sequester capacity into the vacuoles,
did not show antioxidative responses (Ruiz and Blumwald, 2002).

2.1.3 Light and temperature

Acute high and low temperature is also among the primary causes of limited crop yields.
Improved understanding of reactions generated in plant cells to extreme temperature can
lead to more satisfactory predictions of crop yield and the simultaneous designing of
crops that are best fit to this adverse environment (dos Reis et al., 2012). Heat stress mainly
constitutes secondary water stress by vigorous damaging of different cellular structures
and altered metabolic pathways. Many cereal crops suffer at least 4%-10% grain loss
due to a rise of minimum 1°C temperature. Sometimes, much greater loss takes place
if the adverse temperature strikes during grain-filling stages, as it is related to an increased
rate of leaf senescence. Although there are several reports available on oxidative stress and
the response of antioxidant defense mechanisms in heat-stressed plants (Anderson and
Davis, 2004), there have been fewer reports focusing on GSH. Maize roots treated with
40°C heat shock resulted in a decrease of cysteine content and amplification of GSH levels.
It is thought to be an adaptation by which maize plants, by improving GSH content, may
be able to cope with heat stress situations. Accretion of GSH has also been observed in
heat-stressed tomato seedlings (Rivero et al., 2004). In wheat also, high temperature stress
induces accumulation of GSH levels, related enzymes of GSH synthesis, and modified the
GSH/GSSG ratio (Kocsy et al., 2001; Szalai et al., 2009). This was correlated to the frost sen-
sitivity of the wheat genotypes as well as its accumulation being higher in the sensitive
genotypes. In fact, heat stress improved GSH levels in the flag leaf of two contrasting
heat-tolerant wheat genotypes at the stage of grain development (dos Reis et al., 2012).
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Overall studies suggest that GSH levels and GSH/GSSG ratio declined during grain devel-
opment in the flag leaves of wheat in both control and heat-stressed plants. The rate of
reduction was elevated under heat stress. However, low or high temperature-treated cot-
ton seedlings in field condition do not alter the GSH concentration and GR activity
(Mahan and Mauget, 2005). Low temperature or cold stress is also a major source of stress
that limits crop productivity. Many economically important crops are prone to damage
when air temperatures decrease below the nonfreezing critical threshold value (Szalai
et al., 2009). The duration of chilling exposure may be one of key factor that possess det-
rimental effects on chilling-sensitive plants. Augmentation of GSH and GR action has been
noticed in many plant species under low temperature stress such as Sorghum (Badiani
et al.,, 1997), tomato (Walker and Mckersie, 1993), wheat (Szalai et al., 2009), jack pine
(Zhao and Blumwald, 1998), and poplars (Foyer et al., 1995). In fact, chromosome 5A of
wheat is involved in the up- and downregulation of GSH accumulation during cold accli-
mation (Kocsy et al., 2013).

Important food crops such as rice and maize are very much sensitive toward chilling
stress. Compared with chilling-sensitive to chilling-tolerant maize seedlings, the amount
of cysteine and GSH levels are higher under stress (Kocsy et al., 1996, 2001; Szalai et al.,
2009). The importance of GSH as a shield against chilling injury in maize was proved by
the application of herbicide “safeners” on chilling-sensitive lines (Kocsy et al., 2013). The
treatment increases the pool of GSH and its precursor molecules such as cysteine and
y-glutamyl-cysteine, and there was an increase in GR activity as well, which gives a sys-
temic protection. A long-term chilling exposure in maize showed improved activities
of all the antioxidant enzymes including GR (Hodges et al., 1997). This could be due to
acclimation as an increase in GR activity (34%-47%) and induction in new iso-forms of
GR have been shown in maize during acclimation to chilling stress (Anderson and Davis,
2004; Prasad, 1996). Interestingly, transgenic cotton in the field condition overproduce
GR; however, there was no significant difference to wild plants as GR activity stands dou-
bled in those plants during slow chilling exposure in the field (Logan et al., 2003). Genetic
transformation studies in maize for subzero lenience showed upregulation of three genes,
including GSTs, under both normal and cold-adapted situations (Yan et al., 2006). GSTs
are strictly involved in the signaling cascade of the oxidative pathway and played an
important role in genetic alteration toward subzero tolerance in maize. Not only that,
chilling stress and cold acclimation studies in rice showed an increase in several antiox-
idant enzymes, including GR (Kuk et al., 2003). Proteome analysis of rice during chilling
injury clearly indicate upregulation of cysteine synthase (Yan et al., 2006). This enzyme
is responsible for the ultimate step in cysteine biosynthesis and is a key limiting step in
GSH fabrication. Thus, GSH and GR are essential for enhancement of resistance to
chilling injury.

2.2 Role of glutathione as antioxidant and regulatory molecules

Beside other valuable functions of reduced GSH and its oxidized form (GSSG), they prin-
cipally maintain cellular redox homeostasis even under stressed condition (Meyer, 2008).
The GSH/GSSG couple system evolved through a series of gene expressions for regulating
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the augmentation of adaptive mechanisms under various environmental stresses (Noctor
et al., 2012). This type of adaptation mainly relies on redox signaling pathway. As a con-
sequence of abiotic stress, excessive ROS generation takes place inside the affected cells,
and subsequently H,0O, level also increases significantly. Elevated concentration of H,0,
further induces the GSH biosynthesis along with its cognate oxidative form (GSSG)
(Noctor et al., 2012; Szalai et al., 2009). Both these molecules facilitate to decrease the
H,0, concentration in the cell. This reaction exerts an effect in transcriptional modifica-
tions in growth regulatory factors. Finally, it can also amend posttranslational modifica-
tions that includes thiol/disulphide transition by GSH/GSSG and deglutathionylation
(Quan et al., 2008). GPx, with a diverse isozyme pattern, is the most important antioxidant
enzyme that removes H,0, from the plant cell (Hernandez et al., 2012; Kocsy et al., 2013;
Koffler et al., 2014b). It may be formed either in chloroplasts, endoplasmic reticulum,
mitochondria, or cytosol and catalyzes the detoxification of H,0, and lipid hydroperox-
ides, in which GSH acts as a reducing agent, and thus finally protects biomolecules from
oxidative damage (Holler et al., 2010; Kirdly et al., 2012; Kocsy et al., 2013; Koffler et al.,
2014b; Zechmann, 2014). It is a well-known fact that GPxs exhibits substrate specificity
and can use both GSH and thioredoxins (Trxs) as reducing agents. Moreover, Trxs are
the most competent reducing factors, and thus, the enzyme can functionally be consid-
ered to be peroxiredoxins rather than GPx (Mittova et al., 2003). Beside all, conjugation
takes place in GSH with lipid peroxidase, toxic metabolic products, or xenobiotics that
are toxic and harmful to various plant species (Anderson and Davis, 2004; Dixon et al.,
1998). Translocation of those conjugates from cytosol to the vacuoles occur within the cell
where further processing of those molecules takes place (Dixon et al., 1998). Finally, those
molecules are released from the vacuole and maintain cellular homeostasis. The sche-
matic diagram is represented by Fig. 18.4 to state the possible roles of GSH/GSSG and their
translocations in helping to maintain cellular homeostasis.

3 Do glutathione transporters play a role to prevent biotic
stress?

We already discussed GSH, its multifunctional metabolic ability essential for plant growth
and development, and also how it makes a good supportive system under abiotic stress
conditions (Srivalli and Khanna-Chopra, 2008). Subcellular changes in GSH contents in
environmental stress increase the chance of attack by pathogens and other biotic factors,
which reflect the occurrence of compartment-specific oxidative stress (Zechmann et al.,
2008). It can act as a good stress marker and shows a high concentration of H,O, —as ROS
activity begins to rise. This unnecessary internal situation of plant cells is controlled either
directly by ROS scavenging through redox signaling (already discussed) or through the
ascorbate-glutathione cycle (Yousuf et al., 2012b).

In the ascorbate-glutathione cycle (Fig. 18.3), GSH is utilized to reduce DHA (dehydro-
ascorbate), both enzymatically as well as nonenzymatically, and is itself oxidized to GSSG
(oxidized glutathione) (Zechmann, 2014). The regeneration from GSSG to GSH is
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FIG. 18.4 Redox homeostasis by glutathione cycle. Severe abiotic stressful conditions lead to increases in Reactive
Oxygen Species (ROS) production, and further detoxification of ROS results in the formation of H,0,. The toxic
condition inside the plant cell promotes the formation of different growth regulating factors, higher amount of
reduced glutathione (GSH) and its oxidized form (GSSG), etc. Subsequently, GSH and GSSG maintain cellular
homeostasis by activation of redox signaling, posttranslational modification of proteins, etc. It also increases different
enzymes and protein modifiers in the cytosol including glutathione peroxidise (GPx), Glutathione-S-Transferase
(GST), thioredoxin (Trx), glutaredoxin (Grx) systems, etc. Through the GSH transporter, those molecules are
transported to the vacuole for storage and also to maintain redox homeostasis.

catalyzed by GSH reductase in which NADPH acts as a reducing power (Kocsy et al., 2013;
Zechmann, 2014). The central nucleophilic cysteine residue is responsible for high reduc-
tive potential of GSH. It scavenges cytotoxic H,O, from cells and reacts nonenzymatically
with other ROS: singlet oxygen, superoxide radicals, and hydroxyl radicals (Miller et al.,
2010). This central role of GSH in antioxidative defense is due to its ability to regenerate
another powerful antioxidant, ascorbic acid, via ascorbate-glutathione cycle (Heyneke
et al., 2013; Kocsy et al., 2013; Koffler et al., 2014b; Zechmann, 2014). There was a report
that GSH, an antioxidant, helped to withstand oxidative stress in transgenic lines of
tobacco (Noctor et al., 2012).

Plants maintain a high cellular ratio of GSH to its oxidized form GSSG (about 20:1 in
unstressed conditions), but GSH reacts with oxidants during environmental stress and
becomes converted into GSSG (Queval et al., 2011). The intracellular homoeostasis
between GSH and GSSG ensures the signaling of a stress response and modulates plant
tolerance to abiotic stress. GR catalyzes the NADPH-dependent conversion of GSSG to
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its GSH form. This reaction provides the molecules of GSH necessary for active protein
function under stress conditions (Boguszewska et al., 2010; Gill and Tuteja, 2010;
Zagorchev et al., 2013) indicating that the GSH/GSSG ratio is an effective marker of cellular
redox homeostasis and may be involved in ROS activity perception by plants. In this way,
GSH/GSSG may have a direct or indirect key role in regulating and signaling at the tran-
scriptional and/or posttranslational level due to the interaction of these molecules with
other cellular redox systems such as glutaredoxin, thioredoxin, peroxiredoxin, and
mitogen-activated protein kinases (MAP kinases) (Anjum et al., 2011, 2012).

Consequently, GPxs, GSTs, and GR, in association with superoxide dismutases (SODs),
catalase (CAT), and other peroxidases, provide an effective way of defending plants
against the potential effects of oxidative stress. The components of cellular “glutathione
machinery” for the control of plant responses to different stresses, are gr, gpx, gsts, etc.
(Boguszewska et al., 2010).

4 Conclusion and future prospects

Nowadays, the function of GSH is well established, but there are few more questions to be
addressed. Exact regulatory role of GSH in plant abiotic stress is still under question. Many
research reports suggested the role of GSH in lowering oxidative stress. Apart from provid-
ing antioxidative defense by ROS scavenging, the interaction of GSH with other molecules
atthe molecularlevel isneeded to be explained properly. Exogenous application of GSH and
its consequences need to be further analyzed at the genetic and molecular level. Although
many common ROS interactions with GSH is established, some other oxidative stress
inducers such as reactive nitrogen species (RNS) and GSH interaction reports are scarce.
Signaling role of nitric oxide (NO) during abiotic stress tolerance and its interaction with
GSH can be an upcoming field of research. Interaction of GSH with different signaling mol-
ecules at individual abiotic stress tolerance is needs to be explained properly. The role of
GSH in biotic stress tolerance can be regarded as a newer field of future research work. Var-
ious proteometabolomic and transcriptomic approaches can be applied in the field of GSH
research to explain the exact regulatory role of GSH at the molecular level. At the physio-
logical level of plants, how exogenous application of GSH can help in increasing the plant
biomass, germination percentage, and survival rate might be considered under a newer
field of research. Interaction of GSH with various phytohormones in different types of biotic
and abiotic stresses can be considered as a newer outlook of future research work.

To sum up all the stories, it can be stated that GSH research can be considered as a
newer hope of light in alleviating different types of plant stresses.
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Black Widow spiders are members of a group of ‘widow spiders”
belonging to the genus Latrodectus. These spiders ae broadly distributed
throughout Europe, America and Australia. They exhibit sexual cannibalism,
a behaviour in which the females eat the males after mating, the trait
from which they derive their name. Widow spiders can be of various
colours, of which the Black Widow is perhaps deadliest in appearance,
with its signature red hourglass mark on the ventral side of its abdomen.
The female spider measures from 3 mm to 13 mm and can live for about

1 to 3 years.
The bite of this female spider is feared because its venom (latrotoxin)

is reported to be 15 times stronger than that of a rattlesnake. In humans,
these bites cause muscle aches, nausea, and a paralysis of the diaphragm
that can make breathing difficult. However, contrary to popular belief,
most people who are bitten suffer no serious damage. Bites can be fatal
to children and the elderly but fortunately, such fatalities are fairly rare.
The spiders are non-aggressive and bite only in self-defence, such as
when someone accidentally sits on them.

B_ecause of their unique behaviour and deadly venom, Black Widows
remain as popular tool of symbolism among novelists and directors,

having been referred in about 8 films and in various pieces of literature.
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Abstract

Among the many divides exposed by COVID-19 pandemic,
the digital divide is one of the most stark and impactful. Millions
of people all over the country are going online to stay in touch. The
lockdown and the current pandemic situation has been a dampener
on India’s education system. From lack of devices to poor internet
connectivity, the on-going virtual classroom teaching adopted by
higher education institutions across the country is flawed on many
grounds. As we moved indoors and eventually technology took over
major roles, the digital have-nots are pushed to the edge. However,
before they are left out of race, and for the sake of teaching-leaming
process to continue, necessary remedial measures need to be
adopted. The current study aims to understand the many facets of
digital divide during the pandemic COVID-19 and look for relevant
solutions. To conduct the study thorough literature review is used
along with secondary data from the published reports. The study
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ETHICAL ISSUES DURING THE PANDEMIC

Dr. Varbi Roy

Assistant Professor, Department of Philosophy,
Scottish Church College, Kolkata, India
Abstract

Ethics is primarily a field of philosophical inquiry which is concerned with the norms
of the society. It is specifically a normative study which is concerned with human
conduct together with the inner volitions and motives. It deals with norms, ideals and
standards, There are three ideals of human life — truth, beauty and goodness. Logic
deals with the first, Aesthetics with the second and Ethics is concerned with what is
right in human action in pursuit of good. Summarily put, ethics is theoretical, normative
study which deals with the ideal or with the standard of rightness or wrongness; good
and evil involved in human conduet.

The COVID-19 pandemic sitwation has undoubtedly impacted a lot more people than
the number of people infected. All our lives changed suddenly and it took months for
all of us to realize that our life patterns and values are to be redefined and restructured.
COVID-19 is just not a disease but a disaster and perhaps the largest global experiment
of self isolation and its effects on people. The crisis is far from coming 1o the end. Life
will not be the same clearly. Economic necessity is driving people back into the society,
but life now has 1o be ruled by a ser of regulations which are unprecedented, reliant on
self-governance and severely restrictive. Decision making at an individual level will be
driven by uncertainty. We have to adapt to the new normal. Normal is something which
is sanctioned by the society; the new normal will be redefined now as now sanctions,
moral and ethical values of the society are different. The inter-personal relationship
creates values and in the pandemic situation values are shattered. The present paper
will try to see the new normal in the light of ethical considerations and try to locate the
ethical issues during the pandemic.

Key Words: Pandemic; Ethics; Utilitarianism; Deontology; Social justice; Public
health; Virtue ethics

Introduction: Ethical Theories

The theories which are presented for justifying judgments conceming with what
people ought or should or should not do are called normative ethical theories. The
normative ethical theories are not concerned with what is the case, but with what should
be. Normative (heories are not the concern of psychologists, but of philosophers and
moralists. Ethical theories can be broadly divided into two categories - consequentialist
cthical theories and deontological ethical theories.

A consequentialist ethical theory claims - what makes an action right or wrong are
the consequences of the action. A right action is one which yields good consequences; a
wrong action has bad consequences. A deontological ethical theory holds in opposition
to a consequentialist theory that it is not the consequences but the motivation which
prompts the agent to do an action which makes an action right or wrong. On this type
of ethical theory an action motivated by the right reasons will be right no matter whether

80
ISBN: 978-93-5473-386-4
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