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T ABSTRACT
'-hli Literature is a good source for English language learners to know the
": ‘.."';:'u" culture and beliefs of various people. Literature, Language and Culture are inter-
":Y;r connected and are mutually dependent in social life. Culture can be incorporated while
teaching literature in second language teaching and short stories are the best vehicles
? of the language

\J/ to teach culture. Literary works is included in the course material
classroom to enable the learners to understand the culture of the target community

different aspects. Culture plays a very

e words in the foreign

better and to practice the target language in

important role in language teaching because some of th

language refer to specific meanings in a particular society, which may not be

understood by the members of other cultures unless the cultural context is explained.

Literature cannot be taught and understood without understanding the cultural

context in which it is used. Culture provides adequate and authentic materials and it

also provides interesting practical situations in teaching learning process. And this type

of teaching learning process enable the learners to attain proficiency in English

language as the learners spent much time in reading, listening and analyzing. There is

an increasing need in incorporating cultural components in English as second language

textbooks in the present as well as in the future under the phenomena called
globalization as the English language is the tool for international communication
mainly for business and politics. This paper discusses the importance of teaching

culture through literature in English language classroom to know the societal values,

beliefs and cultural elements of different communities. A few implications are also

provided to the language teachers and policy makers.
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LANGUAGE AND LITERATURE
Literature is rooted in language
language gets life through Literature. So Literature
and language are closely interconnected. According
to Lazar (1993), Literature should be used in the
classroom and must encourage the students to learn
as it is a motivating stimulus for language acquisition;
students and improve their
communication skills. Literature, a convenient source
of content for a course in foreign language, provides
motivating materials for language teaching. Carter
anc.i ‘LOT\S (1991) equally agree that Literature is a
legitimate and valuable resource for language
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Language is rooted in culture and culture js
and passed on by language from one ge”ereﬂ.mw
the next (Emmitt & Pollock 1997). From thEsraunnm
see that learning of a new language iw[;‘onecan
learning of a new culture (Allwright & Bail "’9159:!!
Consequently, teachers of a e
teachers of culture (Byram 1989).
LITERATURE AS A RESOURCE FOR LANGUAGE
TEACHING

Literary texts may be used in the language
classroom as a resource for language development.
McKay (2001) argues that using literature in the
language classroom provides three major advantages.
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& It demonstrates the importance of authors’

choice of form to achieve specific
communicative goals,
< [ltisan ideal resource for integrating the four
skills- reading, writing, listening and
speaking,
& Itraises cross-cultural awareness.
|n addition t0 the advantages mentioned above,
Lazar (1993, p.14) explains the following benefits of
using literature in the language classroom for the
|earners: _
& Itisvery motivating
& It provides authentic material
& Ithas general educational value
& Itis found in many syllabi
& Itenables students to understand another
culture
& Itis astimulus for language acquisition
& It develops students’ interpretative abilities

& Itis highly valued and has a high status
It expands students’ language awareness
& |t encourages students to talk about their
opinions and feelings
CULTURE AS A SOURCE
LANGUAGE TEACHING
Language competence does not only include
the knowledge of grammatical principles and
sentence construction, but also knowledge of the

norms that link language to social and cognitive
y teachers and students seem to

FOR ENGLISH

context. Man
overlook the fact that knowledge of grammatical
systems has to be complemented with culture-
specific meanings. It is therefore essential for
language teachers to approach language learning
with this in mind, as the understanding of this
relationship is central to the acquisition of linguistic
and cultural competency. It is impossible to teach a
language without its culture for culture is the
necessary context for language use (Stern, 1992,
p.205). Claire Kramsch remarks that it is important to
be aware that culture in language learning is not an
expendable fifth skill; it is present within writing,
reading, listening and speaking. She emphasizes the
role of context and the circumstances in which
language can be used accurately and appropriately.
(c.f. Kramsch 1). Culture offers various authentic
materials to enhance the dynamics of a class in

particular for the undergraduate students. The
structure of a language can determine the way in
which speakers of that language view the world. The
meanings of a particular language can also represent
the culture of a particular social group. It is
impossible to understand a culture without having
some form of understanding of its language. When
people learn another language, it helps them to learn
about the world. Learning a language is therefore
learning the behaviour of a given society and its
cultural customs. Language is a product of the
thoughts and behaviour of a society.

Language and culture have a function of
communication as they both carry meanings. On the
one hand, language carries syntactic, semantic and
for language users to

pragmatic meanings
On the other hand,

communicate (Brooks, 1997).
culture carries meanings and cultural meanings are

through patterns of behaviour i.e.

expressed
In order to communicate successfully

language.

across languag
culturally different norms of interaction and people’s

values and thoughts (saville-Troike, 2003).
IMPLICATIONS FOR LANGUAGE TEACHING

1. Teachers must instruct the students on the
cultural background of language usage. If
one teaches language without teaching
about the culture in which it operates, the
students are learning empty or meaningless
symbols or they may attach the incorrect
meaning to what is being taught. The
students, when using the learnt language,
may use the language inappropriately or
within the wrong cultural context, thus
defeating the purpose of learning a
language.

2. Llanguage teachers must realize that the
meaning of the text is bound in cultural
context. So the teachers not only explain the
meaning of the language used, but the
cultural context in which it is placed as well.
Often meanings are lost because of cultural
boundaries which do not allow such ideas to
persist. Language teachers must remember
that people from different cultures learn
things in different ways.

es and cultures, one must understand
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formed with the cultural characten‘stlcs of bot
teacher and student In mind will not be prone to
make assumptions about the appropriateness of
students’ pehaviour pased on the policy maker's own
cultural values (Englebert 2004) but will

cultural awareness. When creating policies, one must
consider the cultural meanings of teaching materlals

increase

used.
IMPLICATIONS FOR TEACHING LITERATURE
1. An English language teacher needs to be
competent in poth Literature and Language
inorder to attain proficiency in English
janguage. The Literature teacher should
encourage the learners to master the
language skills prescribed in the literary
texts and the language teacher should use
excerpts from the prescribed literary texts to
language components.

illustrate various
Thus, the success or failure of the learners in

English Language classroom would be a
collective responsibility of both the language

and literature teacher.
Literature provides various activities 1o

stimulate critical and aesthetic responses

reading, listening and viewing,

such as
discussing,  writing and performing.
Literature transports learners to other

places and other times and exposes them to
real-life values. The close study of literary
language can reveal the infinite variety of
expression available in English, which in turn
can sensitize learners to its nuances, its
beauty, its wit and its sounds. The literature
teacher can show the learners how writing
entails making choices to create an impact
on the reader and through this, the study of
the forms and structures of language such as

vocabulary, grammar and syntax s

transformed from bejy, |
into something |Mn.""“h .
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ABSTRACT

It is the greatest challenge for the teachers of .
eCong

J feel at ease while expressing their idea Ngu,
455"\. s, % students S 310 feling, = -
P00

N
l.f English vocabulary through a blend of methods - by ’eadingb any
news paper and watching movies in English, Apart from i ks, E‘
2 play:
\' vocabulary activities is a valuable part of Iparmng English la %g"
ngy,
variety of vocabulary learning activities is in an exciting, Irnf'ﬂa,-s Uage, L
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can engage students and help them achieve thejr vocabulap, Boalg g,
aspire to go abroad are obliged to take the test of English 2 , 2 |
Implementation of MAP activities (Mobilize, Accelerate and Pmturel o L
helps the students of Engineering to build vocabulary skills to gey by
vocabulary-rich examinations such as the GRE, TOFEL and [g( 5. A strong kng
English vocabulary is understandably important in scoring well on the GRE, ToR

IELTS. So this paper deals with advices to improve vocabulary skills.
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- in India, individuals going from North to

south for instructor or business generally impart in
gnglish dialect, and it is one reason that it has turned
into 2 connection dialect. Remembering this, the
ent has likewise perceived English as an
lect notwithstanding Hindi. Every one of
s of history and improvements in

parliam
official dia

the actualitie
present day India underline the proceeded with

significance of learning English notwithstanding
vernaculars. We <hould make the best utilization of
gnglish to create ourselves socially and socially so we
can contend with the best in the realm of psyche,
and matter. English dialect is our easy route window
to the world.

In India, the official dialect in corporate
world is English. A man can make fast walks in the
administration stepping stool just in the event that
he can communicate in English smoothly. In the
event that one needs to work with multinational
organizations, there organizations will keep running
with the exchange with different nations. English is
the basic dialect for correspondence.

ADVICE HOW TO IMPROVE SPECIFIC VOCABULARY

The vast majority of the understudies of
Engineering wrap up that scholastic or particular
vocabulary is conceivably the best test for acing
English for Specific Purposes. The activities described

may help the students to improve their specific
vocabulary by:

Allocating a particular vocabulary opening
toward the finish of every scholarly session.

s Teaching understudies to examine word
reference sections with an emphasis on
historical underpinnings and levels of
custom.

e Selecting perusing, composing and oral
practice materials from fitting sources, for
example, News papers, Magazines for
outlining scholarly and particular vocabulary
recreations.

e Providing understudies with models of good
practice to copy — this requires the capacity
to utilize an extensive variety of particular
vocabulary to bestow the learning in

understudies.

The following are some suggestive MAP
Activities to improve specific English vocabulary to
the students of Engineering.

ACTIVITY 1: BRAIN STORMING POLY-SEMOUS

VOCABULARY

Polysemy is the relationship of single word
with at least two particular implications. A polyseme
is a word or expression with numerous implications.
"polysemy” originates from the Greek for "some
signs.

For instance: There is a three letter word that maybe

has a greater number of implications than some

other English three-letter word i.e. 'FIX'. It has
append,

Arrange Get prepared (sustenance or beverages)

repair, rebuff, set right (the hair).

PROCEDURE
e Select a few polysemous words which are

useful to understudies in particular reason.

e« Ask understudies to work
gatherings.

numerous implications, for example,

in sets or

e Give each match or gathering a couple of
words to chip away at.
e Ask them to utilize their lexicons to discover
whatever number faculties of each word as
could be expected under the circumstances.
ACTIVITY 2: BREAKING HEADLINES

Numerous course book perusing errands
begin with requesting that understudies take a
gander at the title of the piece and anticipate what
they will peruse from it. This is considerably more
troublesome with a daily paper article in light of the
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egularl
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t
composition and discourse.One  of the bel
t vocabulary is to perus
approaches to construc Reato

s or Newspaper chatter segments. :
generally as hard as it sounds, and it is significantly
more viable than some other strategy in light of the
fact that enhancing the vocabulary while having a
fabulous time, while perusing fascinating bit of books

or news papers. Slice the features which give off an
gy to make the understudies

book

impression of being fog
immaculate in polysemous words.

PROCEDURE
Put one of the features on the board and

request that understudies work in sets
utilizing their word references to discover

why it is clever.

Give each combine or gathering another
feature to chip away at.

Ask understudies to clarify
implications of each feature. (On the off
chance that the class is monolingual, request
that they make an interpretation of the
into the two conceivable

the two

features
translation).

1. Police begin campaign to run down jaywalkers

2. Safety experts say school bus passengers should
be belted

3. Drunk gets nine months in violin case

4. Girl hit by car in hospital

ACTIVITY 3: VOCABULARY GROUP -LABEL
List-group-label is a form of semantic
mapping. The strategy encourages students to
improve their vocabulary and categorization skills
and learn to organize concepts. Categorizing listed
words, through grouping and labeling, helps students

Organize new concepts | i
n relation to pr
learned concepts. e
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ACTIVITY 4: VOCABULARY WORD WALLs

A word divider is an accumulation of yg
which are shown in extensjve unmistakable ietter
a divider, board, or ot}
Presentation surface in a classroom. The word diyi
is intended to be an intelligent device
understudies and contains a variety of words that ¢
be utilized amid composing and perusing.
They provide a permanent model for h
frequency words
They help students see patterns a
relationship in words, thus building phon
and spelling skills
They provide reference support for childre
during reading and writing activities.
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M::. words accessible by putting them

.

. every student can see them. They
d be written in large black letters using

2 variety of background colors to distinguish

easily m“m,ed words.

eachers and students should work together

1o determine which words should go on the

ry to include words that children

word wall. i
most commonly in their writing. Words

use

should be added gradually — a general

guideline is five words per week.

yse the word wall daily to practice words,

.ncorporating a variety of activities such as
chanting, snapping, cheering, clapping,
tracing, word guessing games as well as
writing them.

. Provide enough practice so that words are
read and spelled automatically and make
cure that words from the wall are always
spelled correctly in the children's daily

writing.

s Mew information should be added on a

regular basis
ACTIVITY §: TECHNICAL OXYMORON WORDS

A confusing expression is an interesting
expression containing words that appear to negate
one another. It's frequently alluded to as a logical
inconsistency in wording. Likewise with other logical
gadgets, confusing expressions are utilized for an
assortment of purposes. Here and there they're
utilized to make a tad of show for the peruser; now
and again they're utilized to make a man stop and
think, regardless of whether that is to chuckle or to
ponder.

A typical ironic expression is the expression

"a similar distinction." This expression qualifies as a
s that the words

inverse

confusing expression on the ground
"same" and ‘"contrast” have direct
implications. Uniting them into one expression
delivers a verbally bewildering, vyet captivating,

impact.

Awfully Good Examples of Oxymorons

e ond -
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=
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Silent Scream Old News Bittersweet Lead Baligon Civil War

B -4

Plastic Sil
verware Jumbo Shrimp Paper Towel warking Vacation Negative income
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composes that word on the board or diagram. The
understudy in the last place anyone would want to
be can't see the word, yet it is his/her business to
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limit the conceivable outcomes. For instance, the
understudy in the last place anyone would want to
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. Is it a noun?
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* Doesit have more than two syllables?
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ABSTRACT

Indian literature in English has journeyed a long way to achieve its
glory and grandeur through its various forms like poetry,

prose, drama and
fiction. In the realm of fiction literature has heralded a new era and has earned
many laurels. The genre of fiction encompasses the entire gamut of life and
society, its expressions, beliefs, and aspirations. The fictions treatment of life
and its problem are realistic. It is realism that distinguishes novel from the
earlier prose romances. The novel does not provide escape from life and its
problem, but rather a better understanding of them.it also reflects the very
spirit of the age in which it is written. Women writers in India are moving
forward with their strong and sure strides matching the pace of the world.

They are bursting out in full bloom spreading their own individual fragrances.

They are recognized for their originality, versatility and the indigenous flavor of
the rich soil that they bring out to the world.

Keywords: Immigrants- Quest for Identity- Adjustment- Post colonial world.
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INTRODUCTION

by tearing them apart

western norms. She is one of the most accomplished
and highly acclaimed contemporary Indian English
Women Novelists. The main content of the paper

refers to marital bliss and women’s role at home, prolife Stor,
particularly in the culture where Individualism and  category. It was 4 fating b :th

prated are often

Contemporary women

communicating

courageously on multiple themes without adhering

feminist perspectives.

Immigrants are usually caught between the
traditional culture and the cultures of the alien land.
The Immigrant, by Manju Kapur as the title suggests,
divides its fictional locals between India and Canada
in the vexed context of globalization with far greater
emphasis than any earlier Kapur's novel. However,
the conflict between western and eastern cultures,
the twisting of family cords when people leave for a
foreign country and India’s unvarying class system in
contrast to the more slacken social customs of the
west. Different from its predecessors, the novel is
only to a limited extent set in India. The major
characters, Nina and Ananda are both NRI (Non-
resident Indians) engaged to new lifestyles in Canada

in the seventies.

The novel begins with the descriptions of
Nina’s mundane life that appears to have forgone all
the chances of spousal bliss. The conventional notion
that a girl’s ultimate goal is to marry someone
subdues her line of thought and prepares her to feel
empty. Though thirty she didn’t accept for any
“humdrum marriage” (3). Nina’s search and longing
ends with the introduction of Ananda made to her, a
Canada based Dentist. Their steady living for each
other and their resolution to marry brings change in
Nina’s life. It is an opportunity for Nina as she has
almost lost her hope. She gains totally a new identity
by marrying Ananda, who is an expatriate. Thus the
story is concerned with the Indian couple - Nina and
Ananda, the difficulties that are associated with their
arranged marriage, and Nina’s conversion into the
Primarily the paper is

role of an immigrant.

Manju Kapur's The Immigrant (2008) deals
with the cultural conflict and the havoc that western

culture is creating on the lives of Indian Immigrants
between traditional and the spaces of the hosy
St natj
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£ IS sexual worries
and Nina detecting her new identity by moving
around as an immigrant in Canada. Nina in due
course finds out about Ananda’s disloyalty and
decides to go away from married life and begins her
life afresh in the province of New Brunswick. It is
primarily interested in disclosing the problems of the
newly emerging women and their identity. The major
female characters in this paper denounce the male
domination and the marginalization of woman. Nina
too contributed her part in that way over here.

The paper promoted this viewpoint that 3
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manage the situ migrant haunts
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The immigrant Wi
has a more difficult time.
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after much finding of feet. At
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is alone for many, many hours.
There will come a day when even
books are powerless to distract.
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Then she realizes she is an
immigrant for life. (121-122).

To overcome such situation she starts
thinking of doing job. Though she was teaching in
Delhi University the qualifications was not sufficient
to teach at Canada. She joins Library School so that
she can do job in Canada. Slowly and slowly Nina
starts enjoying life in Canada. She starts changing her
food and dress habit and confined to those which can
suit Canadian life style. She realizes that it is in her
control to keep herself happy. It is on her own that
she can find the answers to her selfhood.

Consequently Nina freed herself from the
patriarchal restrictions; she faced through the various
Mot tast e o B

e her own career through

consider the alien experience.
Twenty first century ot
influential role of Globalizatign In q:vr
every concept or idea js judged b i e Meceny t
universal value on the gigha| p‘aﬁormprec_jatedf"'iz
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eased transportation but the C‘J"ditign: betau;e
adjust, far from one’s native |ang. Thear:E harg y,
identity are two important things el OMe ang
life. Though people are living in an alien ¢y
are very much connected to thejr roots ang 4
respective native lands. They keep Separateuthe;r
for their native-land in their minds. These pe%:ﬂaﬂz
not ready to compromise on their own cusmmfaara
traditions. Indians are there in all over the worig I'i::
USA, UK, Canada, Australia, South Africa, West Ingjas
etc. These Indians, who are living outside India, hmr
established mini India in their home. They follow
simultaneously the Indian calendar to celebrate 3
Indian festivals and partake in cultural practices. il
Ashcroft and others comment on this diaspora
"Diaspora, the voluntary or forcible movement of
peoples from their homelands into new regions, isa
central historical fact of colonization" (2004:68-65).
Thus, This paper dares to break certain
conventional attitudes that are never questionéd i

our society. The last three decades witnessed Indian
who are writing
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" gswell 35 regional languages, have shown 5
_ . courage in dealing with the formerfy
o 5 forbidden topic of female sexuality.
.‘ many twists and tums which explore this
: ,nd eveals the myriad impediments thay are
# roﬁled in the family system, such 3s uprising
ol the 3ge-0ld tradition, the search for selfhoog,
sins s rights and the politics of marriage. Nina's
E 1o forge an identity of her own away from
sband reminds us of the protagonist's words in
Vil s Das's - I Shall Someday Leave: | shall
Sl . leove, leave the cocoon you built around me
' "'I mnoming tea, Love words flung from doorways
. of course Your tired lust” (150)
. realization that “when one was reinventing
\) wﬁf'f' gnywhere could be home” (334).empowers
b her and we se€ in her a newly gained confidence,
courage and identity. Viewed from the angles of the
o critics the narrative of the novel is authentically
inine.
Like Showalter, the renowned feminist author
(o3 Helen Cixous also subscribes to the view that writing
is of the body and that a woman doesn’t write like a
man, because she speaks with the body. She
advocates: “woman must write herself: must write
ahout women and bring women to writing” (320).
i Kapur has indeed, written with her — ‘self’.
The Post-Independence era has witnessed the
| emergence of a large number of novelists whose
works offer - interesting insights into the many ways
in which the standard authentic notion of language
has been subverted (Ashcroft, et. al, 2004:68-69).
CONCLUSION
The present day multicultural societies are a

result of extensive Diaspora that has taken place over
the last 200 years and now more so with the advent
of globalization. Immigration of the Indians to US,
England, Canada and Australia in the 20" century was
mainly a personal choice either for academic pursuit
or for economic gain but their acceptance in the alien
lands has not come without contestations. The
a8 inhabitants of these countries have always reacted
differently toward these immigrants, isolating them
and resisting their assimilation into the main stream.
The immigrants have always faced a close contesting
culture which has always been followed by their
&ttempts to adjust or engross, either to be known by

3 separate Identity
as
assimilateqd. e "
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g ABSTRACT
} “""&o “Art is not a mirror held up to society, but a hammer with which to shape it.”
I} -Leon Trotsky.
&,

) ‘e CINEMA and LITERATURE are connected and related to each other but
‘Y‘ still they are different in their own ways. It has always been one of the most
P ? fascinating forms of knowledge which has made great impact on human
Z'\! / psyche.
From the early magical experiments till the recent release of Ron
Howard’s Angels & Demons the relationship between cinema and literature
has always been closely intertwined. It has proved on the whole a successful
T symbiosis, a relationship that remains to this day as inextricable as it is fruitful.
Some half century ago, even one French film critic proposed the question as to
whether the cinema was capable of surviving without the twin crutches of
literature and theatre and the answer was “no”. Cinema is 2 nascent art, and
as such, it has sought in its most vulnerable years succour from the previous
generations of theatre and literature. This Borgesian library traversing ages,
cultures and continents, written in a thousand languages, incorporating
multitudinous philosophies and wildly incompatible theologies is the rich and
fertile soil in which cinema has firmly planted its roots and has ever since
flourished because it has recourse to the literature of millennia. Cinema has
been a thousand years in the making. Language teachers have been using films

in their classes for decades, and there are a number of reasons why film is an
excellent teaching and learning tool.

Keywords: Film as Language learning tool- Motivation- Culture- Second Language.
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VARIETY AND FLEXIBILITY
Film can be used to develop all four LSRW

communicative skills. For example, a whole film or
sequence can be used to practise listening and
reading, and as a model for speaking and writing.
Film can be used among the students for discussions,
debates on social issues, role plays, reconstructing a
dialogue or summarising. Given the benefits of using
film in the language learning classroom, it is not
s{{rprising that many teachers are keen to use film
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CONCLUSION -
In the beginning stages, literature and
films both provide good thoughts and Religious
beliefs. Later stage, Film became fully commercial
and Literature is hanging between good thoughts and

commercial elements.
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Abstract:in rthis paper we define completely semi prime fuzzy ideal, fuzzy d-system and semiprime fuzzy ideal of
a po semigroup  next prove that every completely prime fuzzy ideal of a po semigroup S ix a completely
semiprime fuzzy ideal of 8§ and then establish the relation between completely ﬂ"””.ﬂ)l"lt’ Juzzy and fuzzy d-
svstem. Next define the fuzzy n-sysrem and prove the relarion between fuz
alse prove the relation berween semiprime fuzzy ideal. In the nexr section, fuzzy fe'!?(; ight) filter, fu filrer af
PO semigroup are defined. Next prove thar [ is fuzzy lefi(right) filter of 8§ ifff f'is complerely prime fuzzy
righrileft) ideal of 5. relavion berween fuzzy filter and prime fuzzy ideal of 5. Also define fuzzyv filter of 8§
generated by generated by [ and prove tht fuzzy filter of § generated by fis the intersection of all fuzzy filters of
8§ containing |
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I. Introduction

The algebraic theory of semigroups was studied by CLIFFORD [1, 2], PETRICH [3] and LIAPIN
[4].The ideal theory of semigroups was developed by ANJANEYULLU A |5].

Many researchers have been extending the concepts and results of abstact  algebra.
As we know, in paper[6,7], P.M_Padmalatha et al introduced the concept of completely prime po ideals, prime
po ideals and po filters of partially ordered semigroups(po semigroups), in that define m-system and n-system of
po semigroup

L A ZADEH[8] introduced the notion of fuzzy subset of a set in 1965 . Since then, a series of research
on furzy sets results furzzy logic, fuzey set theory, furzy algebra etc. A ROSENFELD [9] is the father of fuzzy
abstract algebra, N Kuroki developed fuzzy ideal theory of semigroups. N Kehayopulu and M Tsingelis[10]
introduced the notion of fuzzy ideals in partially ordered semigroups (po semigroups). Xiang-Yun Xie., Jian
Tang[11] inroduced ordered fuzey point, fueey lefi(right) ideal of an ordered semigroup and completely
semiprime fuzzy ideal of ordered semigroup. 1. N. Mordeson et al[12] proved relations between fuzzy points of
semi group. In Paper [13] defined fuzzy filters and fuzzy bi-filters of an ordered semigroup. In Paper[14]
establish the relation between Prime fuzzy ideal and fuzzy m-system of S,

II. Preliminaries
Definition 2.1: [6] A semigroup S with an ordered relation = is said to be posemigroup if 5 is a partially
ordered set suchthata = b = ax = bx,xa=xb foralla, b,x € 5.
Definition2.2: A function [ from S (o the closed interval [0,1] is called a Tuzzy subset ol 5.
The po semigroup S itself is a fuzzy subset of § such that S(x)=1, ¥x € 5. It is denoted by S or 1.
Definition2.3: Let A be a non-empty subset of 5. We denote f,, the characteristic mapping of A. i.e., The
mapping of 5 into [0.1] defined by
fA(x)={1D ::: : : Then £y is a fuzey subset of S,
Definition 2.4: Let fand g be two fuzzy subscts of po semigroup S. Then the inclusion relation f—g is defined
by fix)=g(x), ¥ xES.
Definition 2.5: Let (S, =) be a po semigroup and f.g be two fuzzy subsets of 5. For x € S theproduct fog is

www.ij.cs-i,org 49 | .P;lgc.
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Viay f(¥) A g(z) ifx < yz exists
otherwise

Definition2.6:[ 1 1]Let S be a posemigroup. A fuzzy subset f of S is called a fuzzy left ideal of S if (i) x < y then
fix) = f{y) (i) fixy) = f{y), ¥ x.,y €S.
Definition2.7: [11]Let S be a posemigroup. A fuzzy subset f of S is called a fuzzy right ideal of Sif (i) x <y
then fi(x) = f(y) (ii) fixy) = fix), ¥ x,y€S.
Definition2.8:[ 1 1]Let S be a posemigroup. A fuzzy subset f of S is called a fuzzy idealof S if (i) x < y then f{x)
> fiy) (ii) fixy) = f{y), f(xy) > f(x), ¥ X,y€S.
Definition2.9: Let S be a po semigroup, a € Sand A € (0,1]. An ordered fuzzy point a, of S defined by a,(x) =
[lifx € (a]

0ifx € (a]
clearly a; is a fuzzy subset of S. For every fuzzy subset f of S, we also denote a; €f by a, €f
Definition 2.10: A fuzzy ideal f of a po semigroup S is called completely prime fuzzy idealifV two ordered
fuzzy points x.,y. of S ( Vtre(0,1]) such that xoy, &f then x, &f or y.&f .
Definition 2.11: Let S be a po semigroup. A fuzzy ideal fof S is said to be prime fuzzy ideal if ¥ 2 fuzzy ideals
gand h of S, goh € ftheneitherg € forh € f.

Definition 2.12: Let fbe a fuzzy subset of a po semigroup S. f is said to be fuzzy m-system of S provided if
f(x) >t f(y) >t =2 3c,s€s3f(c) >t; Vtzand ¢ < xsy.

defined by (fog)(x) = {0

II1. Completely Semiprime Fuzzyideals And Semiprime Fuzzy Ideals

Definition 3.1: A fuzzy ideal fof a po semigroup S is said to be a completely semi prime fuzzy idealif for any
fuzzy point a, of S such that a," € f for some n € N then a, € fwhere t € (0,1].
Theorem 3.2:Let fbe a fuzzy ideal of a po semigroup S.f is completely semiprime fuzzy ideal iff for any
ordered fuzzy point a, of S such thata,> € f = a, S f.
Proof: Suppose f is completely semiprime fuzzy ideal then clearly ifa,* € f = a, € f.
Conversely suppose thata,? S f = a, ©f.
We prove this by induction on n. This is true for n = 2.
Assume that this is true forn = k.
= a*loa ! Csof € f=a?* cf= (a)? €f= a’ €f= a, € fby inductive hypothesis. Therefore f is
completely semiprime fuzzy ideal.
Theorem 3.3: If fis completely semiprime fuzzy ideal of a po semigroup S then for x € § for every 4,,A; €
({),lll:i):qll:n(;\2 c f=x;,0x,0Scf
(i) x,, 080x,, © (i) Sox,, 0%, & f.
Proof: Let f be completely semiprime fuzzy ideal of a po semigroup S
Suppose x; 0%, € f.
Consider [x;\,ox;\zos]z = (x),0%;,08)0(x;, 0X;,05)

= (x;,0%,08)0(x;,0%;, )05

C SofoS € f
= (xlloxlzos)z S f= (x,0%;,08) & [ since fis completely semiprime fuzzy ideal.
Consider (x,\zox;“)z = (xhox;”]o(xhoxh) = xhc[x,\,oxh)uxh C SofoScf

= 5,05, &f
Consider (x;,0 S 0x,,)? = (x;,0 8 0x,,)o(x,,0 5 0x;,)
=x;,050(x;,0%,,)050%,, € SofoS cf
therefore x;, 050x;, < fsince fis completely semiprime fuzzy ideal.
Consider (Sox;, 0 xlz)z = (Sox, 0x;,)0(S0x;, 0%,,)
= So(x,,0%,05)0 x;, 0%, € SofoS Cf

Therefore Sox;  0x;, < fsince fis completely semiprime fuzzy ideal.
Corollary 3.4: Let fbe a fuzzy ideal of a po semigroup S. If fis completely semiprime then for every two
ordered fuzzy points x,, y, of S such that x,0y, € fthen < x; > 0 <y, >C fwheret,r € (0,1].
Theorem 3.5:Every completely prime fuzzy ideal of a po semigroup S is a completely semiprime fuzzy ideal of
S.
Proof: Let f be completely prime fuzzy ideal of a po semigroup S and a, be any ordered fuzzy point of S such
that alcf= aoa Sf=a cf
Therefore f is completely semiprime fuzzy ideal.
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Theorem 3.6: Let f be prime fuzzy ideal of a po semigroup S. If fis completely semiprime ideal of S

then fis completely prime fuzzy ideal.

Proof: Let f be completely semiprime fuzzy ideal of S.

Letx,0y, €f =< x, > 0 <y, >C fby corollary 3.4

= X, € fory, C fsince fis prime fuzzy ideal.

Therefore fis completely prime fuzzy ideal.

Theorem 3.7: The nonempty intersection of any family of completely prime fuzzy ideals of a po semigroup § is

a completely semiprime fuzzy ideal of S.

Proof: By[5.6 ,14], intersection of family of fuzzy ideals of a po semigroup is a fuzzy ideal.

Let {f,} be an arbitrary family of completely prime fuzzy ideals of § such that N f, # @.

Clearly N f, is a fuzzy ideal.

Letx,2 enf, = x,? € f, for eacha.

= x; € f, for each a,since f, is completely prime fuzzy ideal.

Therefore N f, is completely semiprime fuzzy ideal of S.

Definition 3.8: A fuzzy subset f of S is said to be a fuzzy d-systemof Sif x, £ f = x," € f for every n € N and

te (0,1].

Theorem 3.9:Let f be fuzzy ideal of a po semigroup S.f is completely semiprime fuzzy ideal iff 1 — fis a fuzzy

d-systemof Sif 1 — f # @.

Proof: Suppose that f is a completely semiprime fuzzy ideal of S.

Letx, Cl1-f=2xf=2fx) <t

If possible suppose x," € 1 —f= x," C fforeveryn € N = x,* € f= x, € fwhich is contradiction.

Therefore x," €1 —f = 1 — fis a fuzzy d-system.

Conversely suppose 1 — f is fuzzy d-system of S.

Letx,? € f.Supposex, €f=x%x S 1—f=x"Cc1—fforeveryn €N

= % € 1—f = x2 &f,which is contradiction.

Therefore x;, € f = fis completely semiprime fuzzy ideal.

Definition 3.10: A fuzzy ideal f of a po semigroup § is said to besemiprimeif g is a fuzzy ideal of Sand g" S f

for some natural number n then g € f.

Theorem 3.11: A fuzzy ideal f of a po semigroup S is semiprime iff g is fuzzy ideal of S such that g? € f then
gcf

Proof:Suppose [ is semiprime fuzzy ideal.

Ifglcfagcf

Conversely suppose that if g2 € fthen g € f. We prove that if g" € f for some natural number n then g € f by

using induction on n.

Since if g* € fthen g S f, it is true for n = 2,

Assume that g* S fforsome kKEN,1 <k <n=gcl

Now assume g"*! € f = gh*logh*! C fsince fis fuzzy ideal

sghcf= (g cfoaghkcf=gch

By induction, fis semiprime fuzzy ideal.

Theorem 3.12: Everyprime fuzzy ideal of a po semigroup S is semiprime fuzzy ideal.

Proof: Let f be prime fuzzy ideal of a po semigroup S.

Let g° € [ where g is a fuzzy ideal = g  fsince f is prime fuzzy ideal.

Therefore fis semiprime fuzzy ideal.

Theorem 3.13: If fis a fuzzy ideal of a po semigroup S then the following are equivalent.

(a) fis a semiprime fuzzy ideal.

(b) For an ordered fuzzy point a,,< a, >’C f=a, Cf.

(c) For any a;,Soa,0S0a,0S € f=a, € f

Proof:(a) = (b) is obvious.

(b) = (c):Let a, be a fuzzy point of S such that Soa,0S0a,0S8 € f.
Here < a, >= (a, U a,05 U Soa, U Soa,05)
=< a, >’= (a, Ua,05 U Soa, U Soa,0S)o(a, U a,0S U Soa, U Soa,0S)
C So(a, Ua,0oS U Soa, U Soa,05) £ Soa, U Soa,0S € Soa,0S0a,05 < f
=< a, >* C fFrom (b),a,  f
(c) = (a):
For any a,, if Soa,0S0a,0S € fthena, S f.
Let g be any fuzzy po ideal of S such that g € f.
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Suppose if possible g & f = there exists a fuzzy pointa, € gand a, € f.
Since a, € g. Now a,050a,05 € g° € f = a, € f, Which is a contradiction.
= g € f. Therefore fis a semiprime fuzzy ideal of 5.
Theorem 3.14: Every completely semiprime fuzzy ideal of a po semigroup § is a semiprime fuzzy ideal of S.
Proof: Suppose that f is completely semiprime fuzzy ideal of S.
Let a; be any ordered fuzzy point of 8 such that < a, >"C f forsome n € N.
Now a,0a,0a, .....0a,(n times)S< a," >C<a, >"'Cf
=a"cf=a &f =<a, >cf bytheorem 3.13.
Therefore fis a semiprime fuzzy ideal of S.
Theorem 3.15: Let S be a commutative po semigroup and f be a fuzzy ideal of S. Then fis completely
semiprime fuzzy ideal iff f is semiprime fuzzy ideal.
Proof: Suppose f is completely semiprime fuzzy ideal. By theorem 3.14,f is a semiprime fuzzy ideal of S.
Conversely, suppose that f is semiprime fuzzy ideal of S.
Let a, be any ordered fuzzy point of S, a," € f for some n € N.
Now a," € f=< a, >"€ =< a; >C fsince fis semiprime fuzzy ideal = a, €
Therefore f is completely semiprime fuzzy ideal of S.
Theorem 3.16: The non-empty intersection of arbitrary family of prime fuzzy ideals of a po semigroup S is a
semiprime fuzzy ideal.
Proof: Let {f,} be an arbitrary family of prime fuzzy ideals of S such that n f, # @.
Clearly N f, is a fuzzy ideal by [4.9 ,14].
Let a; be any ordered fuzzy point of § such that < a’>enf,=<a’>c f, foreacha
=<a, >Cf, foreacha=<a, >Cnf,
Therefore intersection of arbitrary family of prime fuzzy ideals of a po semigroup S is a semiprime fuzzy ideal.
Definition 3.17: Let f be a fuzzy subset of a po semigroup S.f is said to be fuzzy n-system
of § provided if f(x) >t =3 c€S,s€S3f(c) >tand c < xsx where x € Sand t € (0,1].
Theorem 3.18: Every fuzzy m-system of a po semigroup S is a fuzzy n-system.
Proof: Let f be a fuzzy m-system of a po semigroup S.
Let f(x) >t forsome x € Sand t € (0,1].
Since f(x) > t and fis fuzzy m-system of 8.
= 3ceSseSaf(c)>tvt=tandc < xsx
= f(c) > t and c < xsx whenever f(x) >t
= fis fuzzy n-system of S. Therefore every fuzzy m-system is a fuzzy n-system.
Corollary 3.19: Let fbe a semiprime fuzzy ideal of a po semigroup 5. If x,050x, € ffor some ordered fuzzy
point x, of S thenx, C f
Proof: Let f be semiprime fuzzy ideal of S. Let x.0S0x, € f
Consider (S0x,05)? = (So0x,05)0(S0x,05) € So(x,050x,)0S € SofoS € f
= (S0x,08)* € fand fis a semiprime fuzzy ideal of S.
= (Sox,0S8) S f. By[3.6,11],(x,)? S Sox.0SSf =x,Sf
Theorem 3.20: Let f be a fuzzy ideal of a po semigroup S. If f is semiprime fuzzy ideal iff 1 — fis a fuzzy n-
systemif 1 —f=0
Proof: Let f be a semiprime fuzzy ideal of S.
Let(1-AX) >t =2fx)<1—-t=x_,&f
From corollary 3.19, x;_,0 S 0 x;_; & f since f is semiprime fuzzy ideal.

= sxh Ef=2(xsx) <1-t=2(01-0@Esx) >t
= 1 — fis a fuzzy n-system.
Conversely, suppose that 1 — fis fuzzy n-systemand 1 —f# @
Let g be fuzzy ideal of S such that g* € f.
Suppose g & f = there exist an ordered fuzzy pointx; 3 x; S gand x; € f

=2fxX)<i=20A-HE) >1-1r

= there exists ¢,s € Ssuch that (1 —f)(c) > 1 —hand c = xsx = f(c) <A
Since ¢ < xsx = f(c) = f(xsx) = f(xsx) <
Butx; € g, By[7.6.1(3),12]. x;0x, S gog =g < f
= (x;0x;) () < f(t) = f(t) = A forevery t € S.
But xsx € § = f(xsx) = & which is contradiction. Thereforeg < f.
= f is semiprime fuzzy ideal of S.
Theorem 3.21: If f is a fuzzy n-system of a po semigroup S and f(x) > t forsome x € S then there exists a subset
M of S such that fis fuzzy m-system on M.
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Proof: Define ¢; = x since f(c;) > t then there exists c; € S,s; € S such that f(c;) > t and ¢, < ¢;5;¢; since f
is fuzzy n-system.

since f(c;) > t then there exists ¢ € 5,55 € S such that f(c3) > t and ¢3 < ¢35:¢5 and so on

In general, if ¢; has been defined, choose ¢;.q as ¢4y € S,s; € S such that f(¢;.) > t and ¢4y < 56,
Construct M = {¢y, ¢, .. .. i Citigs vavvsns }

clearly M is a subset of §. Let ¢, ¢; € M fori < j = f(c;) > t, f(¢;) > t and also clearly ¢,y € M = fis a fuzzy
m-system on M.

IV. Fuzzy Filters Of Po Semigroup
Definition 4.1: A po sub semigroup F of a po semigroup § is said to be po left filter of S if (a)a,b € S,ab €
F=aeF(b)JabeS,a<bandaceF=beF.
Note 4.2: A po subsemigroup F of a po semigroup S is a po left filter of S iff (a)a,be S, abeF=ae
F(b)(F] € F.
Definition 4.3: Let S be a po semigroup. A fuzzy subsemigroup f of § is called a fuzzy left filter of S if
(@x <y = f(x) < f(y)(b)f(xy) < f(x),¥x,y €5.
Theorem 4.4:[13]Let S be a po semigroup and A be a non-empty subset of S. Then A is a po left filter of S iff
the characteristic function f; is a fuzzy left filter of S.
Theorem 4.5: The non-empty intersection of two fuzzy left filters of a po semigroup$ is also a fuzzy left filter
of 5.
Proof: Let f, g be two fuzzy left filters of po semigroup S. Let x < v,
Consider (fn g)(x) = f(x) Agl) = f(W) Agly) = (Fng)y) = (Fng)) < (Fng)y).
Consider (f N g)(xy) = f(xy) A g(xy) < f(x) Agx) = (Fng)(x).
Therefore f N g is a fuzzy left filter of S.
Theorem 4.6: The non-empty intersection of a family of fuzzy left filters of a po semigroup § is also a fuzzy
left filter of S.
Proof: Let {f },cs be a family of fuzzy left filters of a po semigroup S and let F= Jf, = nfn ..
Letx,y € Ssuchthatx < y.
Consider F(x) = ,eaf. () = OO ARG ABG) A e

< FEWMABEM AL A

weale (V) = F(y)

= F(x) = F(y).
Consider F(xy) = i, (xy) = f;(xy) A £ (xy) A f3(xy) A o oee..

< HEG)ALE)AGBE)A ...
= enfa(®) = F(x)

= F(xy) < F(x).

Therefore Fis a fuzzy left filter of S.

Theorem 4.7: Let S be a po semigroup. A fuzzy subsemigroup f of § is a fuzzy lefifilter of Siff f = (=1-f) isa

completely prime fuzzy right ideal of S.

Proof: Let f be a fuzzy left filter of S.

Letx,y € Ssuchthat x <y = f(x) < f(y) = f'(x) = f'(y).

Consider f(xy) =1 —=flxy) = 1 —f(x) = ' (x) = f (xy) = F (x).

= f'is a fuzzy right ideal of S.

Let X, y, be two ordered fuzzy points such that t,r € (0,1]

suppose X0y, € . Letx, € fandy, €f = x, 21 —fand y, 2 1-F

s>1-xCSfandl -y, ESf=2(1-x)V(Q-y)Ef=21—-(xAy)Ef

But(x; 0y, ) Cf=1—-f=>1—(xo0y,)2f

=fcl—(x 0y )E 1~ (% Ay, )which gives a contradiction.

Therefore either x, € flory, € .

= " is a completely prime fuzzy right ideal of S.

Conversely assume that ' is a completely prime fuzzy right ideal of S.

Letx < y then f'(x) = f'(y) = f(x) < f(y)

Sincef (xy) = f'(x) = f(xy) < f(x).

Therefore f is a fuzzy left filter of S.

Corollary 4.8: Let S be a po semigroup and fis a fuzzy left filter of S. Then (= 1 — f) is a prime fuzzy right

ideal of Sif I = @.

Proof:By Theorem 4.7.f is a completely prime fuzzy right ideal of S.
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[6.12, p-3%F] Every completely prime fuzzy ideal of § is a prime fuzzy ideal of S.
Therefore if fis a fuzzy left filter of S then f is a prime fuzzy right ideal of S.
Definition 4.9:[ 13]Let S be a po semigroup. A fuzzy subsemigroup f of S is called a fuzzy right filter of S if
(a)x <y = f(x) < f(y) (b) f(xy) < f(y),¥x,y €S.
Theorem 4.10:[ 13] Let S be a po semigroup and A be a non-empty subset of S.Then A is a po right filter of §
iff the characteristic function fy is a fuzzy right filter of S.
Theorem 4.11: The non-empty intersection of two fuzzy right filters of a po semigroup S is also a fuzzy right
filter of S.
Proof: Let f, g be two fuzzyright filters of po semigroup S. Let x < y,
Consider(fn g)(x) = f(x) Ag(x) = fy) Agly) = (Fng)y) = (Fng)() < (Fng)(y).
Consider(f n g)(xy) = f(xy) Ag(xy) < f(y) Ag(y) = (Fn g)(y).
Therefore f N g is a fuzzy right filter of 8.
Theorem 4.12: The non-empty intersection of a family of fuzzy right filters of a po semigroup 8 is also a
fuzzy right filter of S.
Proof: Let {f, } ¢4 be a family of fuzzy right filters of a po semigroup Sand let F = | 3f, =f, nf, N ...
Let x,y € Ssuchthatx < y.
Consider F(x) = ,ehf, () = FE)ALE) AGE) A ..

< O ALG) ALE) A

i aegfnt (v) = F(y)

= F(x) < F(y)
Consider F(xy) = ,chf, (xy) = fi(xy) A f(xy) A f3(xy) A e

= AL ABE) A

= ¥ ) = F(y)
= F(xy) < F(y).
Therefore Fis a fuzzy right filter of S.
Theorem 4.13: Let S be a po semigroup. A fuzzy subsemigroup f of S is a fuzzy right filter of S iff f'(=1-f ) is a
completely prime fuzzy left ideal of S.
Proof: Let f be a fuzzy right filter of S.
Letx,y € Ssuchthat x <y = f(x) < f(y) = ' (x) = f'(y).
Consider f' (xy) = 1 — f(xy) = 1—f(y) = f(y) = [ (xy) = f'(y).
= fis a fuzzy left ideal of S.
Let x;, y, be two ordered fuzzy points such that t,r € (0,1]
suppose %0y, € . Letx, € fandy, €f = x, 21 —fand y, 21— F
sl-xCSfandl-y, Sf=2(1-x)v(Q-y)cf=21-(xAy)Cf
But (x,0y,)CSf =1-f=1—(xo0y)>f
>fcl—(x0y,)C1— (% Ay )which gives a contradiction.
Therefore either x, € fory, € f.
= ' is a completely prime fuzzy left ideal of S.
Conversely assume that f' is a completely prime fuzzy left ideal of S.
Let x < y then f'(x) = £(y) = f(x) < f(y)
Sincef (xy) = f'(y) = f(xy) < f(y).
Therefore fis a fuzzy right filter of S,
Corollary 4.14: Let S be a po semigroup and fis a fuzzy right filter of S. Then f (= 1 — f) is a primefuzzy left
ideal of Sif ' = Q.
Proof: By Theorem 4.13.f" is a completely prime fuzzy left ideal of S.
By [6.12, 14] Every completely prime fuzzy ideal of S is a prime fuzzy ideal of S.
Therefore if f is a fuzzy left filter of S then f' is a prime fuzzy left ideal of S.
Definition 4.15: Let S be a po semigroup. A fuzzy subsemigroup f of § is called a fuzzy filter of S if
(a)x <y = f(x) < f(y) (b) f(xy) = f(x) Af(y), ¥x,y € S.
Theorem 4.16:[13] Let S be a po semigroup and A be a non-empty subset of 5. Then A is a po filter of S iff the
characteristic function fy is a fuzzy filter of S.
Note 4.17: A fuzzy subsemigroup f of a po semigroup S is a fuzzy filter of S iff fis a fuzzy left filter, fuzzy right
filter of S.
Definition 4.18: A fuzzy filter f of a po semigroup S is said to be proper fuzzy filter if f = S.
Theorem 4.19: The non-empty intersection of two fuzzy filters of a po semigroup S is also a fuzzy filter of S.
Proof: Let f, g be two fuzzy filters of po semigroup S. Let x <y,
Consider (f 1 g)(x) = f(x) A g(x) < f(y) A g(y) = (FN g)(y)
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= (fng)x) < (Fngy)
Consider (fn g)(xy) = f(xy) A g(xy) = f(x) A f(y) A g(x) Ag(y)
= f(x) Ag(x) Af(y) Ag(y)

=N AFNg ).
Therefore f N g is a fuzzy filter of S.
Theorem 4.20: The non-empty intersection of a family of fuzzy filters of a po semigroup S is also a fuzzy filter
of S.
Proof: Let {f,},e be a family of fuzzy filters of a po semigroup S and let F= | Jf, =f,nf N ...
Letx,y € Ssuchthatx < y.
Consider F(x) = () = FE)ALE)AGE) A .l

S iMABM AL A
= M y) = F(y)

= F(x) = F(y).
Consider F(xy) = ,enf, (xy) = F(xy) A B (xy) Al Gy) A ..
fOAR AL ALY AfE) Af(Y) A
(HE)ALGIALE) A L OANEM AL AR AL L)

= nngu () A ungﬂ (y) = F(x) AF(y)
= F(xy) = F(x) AF(y).
Therefore the nonempty intersection of fuzzy filters of a po semigroup S is a fuzzy filter of S.
Theorem 4.21: Let S be a po semigroup. A fuzzy subsemigroup f of S is a fuzzy filter of Siff f(=1-) is a
completely prime fuzzy ideal of S.
Proof: Let f be a fuzzy filter of S.
Let x,y € Ssuchthat x <y = f(x) < f(y) = ['(x) = {'(y).
Consider f'(xy) = 1 — f(xy) = (1 = f(x)) A (1 = f(y)) = £ ) A f'(y).
= f'is a fuzzy ideal of S.
Let x, y, be two ordered fuzzy points such that t,r € (0,1]
suppose x,0y, € . Letx, € fandy, €f = x, 21 —Ffand y, 21— F
sl-xCSfandl—-y, Ef=2(1-x)vV(Q-y)ESf=21—-(xAy)CSf
But (x,0y,) €f =1—f=1—(x0y,) D f
= fc1-(x.0y,) S 1— (% Ay,), which is a contradiction
Therefore either x, € fory, € f.
= f' is a completely prime fuzzy ideal of S.
Conversely assume that f' is a completely prime fuzzy ideal of S.
Let x < y then f'(x) = £'(y) = f(x) < f(y)
Since '(xy) = £'(x) and F'(xy) = f'(y) = f(xy) < f(x) and f(xy) < f(y)
= f(xy) = f(x) A f(y).
Therefore f is a fuzzy filter of S.
Corollary 4.22: Let S be a po semigroup. If fis a fuzzy filter then f'(= 1 — f) is a prime fuzzy ideal of 8 if
f 0.
Proof: Let f be a fuzzy filter of S.
Bycor 4.8 and cor 4.14, [ is a prime fuzzy ideal of S.
Corollary 4.23: Let fbe a fuzzy subset of a commutative po semigroup S is a filter iff f'(= 1 — ) is a prime
fuzzy ideal of S.
Proof:Let f be a fuzzy filter of commutative po semigroup S.
By cor 4.22.f is a prime fuzzy ideal of S.
conversely, assume that f' is a prime fuzzy ideal of 5.
By[6.12,14], f is completely prime fuzzy ideal of S.
By theorem 4.21, f is a fuzzy filter of S.
Theorem 4.24: Every fuzzy filter f of a po semigroup § is a fuzzy m-system of S.
Proof: Letf be a fuzzy filter of S.
By cor4.22, f is a prime fuzzy ideal of S.
By [6.15, 14]f = (f')'is fuzzy m-system of §
Corollary 4.25: Let S be a po semigroup. If f is a fuzzy filter of S then f (= 1 — ) is a completely
semiprimefuzzy ideal of S.
Proof: Let f be a fuzzy filter of S.
By Theorem 4.21, f is a completely prime fuzzy ideal of S.
By Theorem 3.5, is a completely semiprime fuzzy ideal of S.
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Corollary 4.26: Every fuzzy filter f of a po semigroup S is a fuzzy d-system of S.

Proof: Suppose that fis a fuzzy filter of a po semigroup S.

By Cor 4.25.F is a completely semiprime fuzzy ideal of 5.

ByTh 3.9,(f) = fis a fuzzy d-system of S.

Corollary 4.27: let S be a po semigroup. If f is fuzzy filter of § then £ (= 1 — f) is a semi prime fuzzy ideal of
S,

Proof: Let f be a fuzzy filter of po semigroup S.

By Th 4.21, F' is a completely prime fuzzy ideal of S.

By Th 3.5.f" is completely semi prime fuzzy ideal of S.

By Th 3.15, ' is semiprime fuzzy ideal of S.

Corollary 4.28:Every fuzzy filter f of a po semigroup S is a po semigroup S is a fuzzy n-system of S.
Proof: Let f be a fuzzy filter of po semigroup S.

By Cor 4.27.f is semiprime fuzzy ideal of S.

By Th 3.20,(f)" = f is a fuzzy n-system of S.

Definition 4.29: Let S be a po semigroup and f be a fuzzy subset of S. The smallest fuzzy left filter of S
containing fis called a fuzzy left filter of S generated by f and is denoted by < fi >.

Theorem 4.30: The fuzzy left filter of a po semigroup S generated by fis the intersection of all fuzzy left filters
of S containing f.

Proof: Let Abe the set of all fuzzy left filters of S containing f.

Since S itself is a fuzzy left filter of S containing £, S € Aso A= 0 .

LetF* = gegg, where g is the fuzzy left filter of S containing f.

sincefCgVgeEA=FCF =2F %0

By Th 3.6, F* is the fuzzy left filter of S .

Let K be another fuzzy left filter of S containing f, clearly f € K and K is the fuzzy left filter of S.

= K€ A= F' C K. Therefore F* is the smallest fuzzy left filter of S containing f.

Hence F~ is the fuzzy left filter of 8 generated byf.

Definition 4.31: Let S be a po semigroup and f be a fuzzy subset of S. The smallest fuzzy right filter of S
containing fis called a fuzzy right filter of S generated by f and is denoted by < [ >.

Theorem 4.32: The fuzzy right filter of a po semigroup S generated by fis the intersection of all fuzzy right
filters of S containing f.

Proof: Let A be the set of all fuzzy right filters of S containing f.

Since S itself is a fuzzy right filter of S containing f, S € Aso A+ @ .

LetF™ = gegg, where g is the fuzzy right filter of S containing f.

sincefC g VgEA=FCF =2F #0

By Th 3.12, F" is the fuzzy right filter of S .

Let K be another fuzzy right filter of S containing f, clearly f € K and K is the fuzzy right filter of S.

= K € A= F' € K. Therefore F" is the smallest fuzzy right filter of S containing f.

Hence F~ is the fuzzy right filter of S generated byf.

Definition 4.33: Let S be a po semigroup and f be a fuzzy subset of S. The smallest fuzzy filter of S containing f
is called a fuzzy filter of S generated by f and is denoted by< f >.

Theorem4.34: The fuzzy filter of a po semigroup S generated by fis the intersection of all fuzzy filters of S
containing .

Proof: Let A be the set of all fuzzy filters of S containing f.

Since S itself is a fuzzy filter of S containing f, S € Aso A+ @ .

LetF* = gegg, where g is the fuzzy filter of S containing f.

sincefSgVgEA=TCSF =F #0

By Th 4.20, F* is the fuzzy filter of S .

Let K be another fuzzy filter of S containing f, clearly f € K and K is the fuzzy filter of S.

= K€ A= F' € K. Therefore F" is the smallest fuzzy filter of S containing f.

Hence F~ is the fuzzy filter of S generated by f.

Definition 4.35: Let S be a po semigroup. A subsemigroup A of § is called a Bi-filter of S if
(a)aeAa<beS=beA(b)abceSandabcEA=>acAandc€EA.

Definition 4.36: Let S be a po semigroup. A fuzzy subsemigroup f of S is called fuzzy bi-filter of S if
(a) x = y then (x) < f(y)(b) f(xyz) = f(x) A f(z).

Theorem 4.37:Let S be a po semigroup and A be a non-empty subset of S. If A is a bi-filter of S iff the
characteristic function f, of A is a fuzzy bi-filter of S.

Proof: Let A be a bi-filter of S. Let x,y € Athen € A = f(xy) = fy(x) A fy(y).
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Ifx,y & A then f (xy) = FA() A Fa(y).
Ifx € Aand y & Athen fy(xy) = 0 = f,(x) A fa(¥).
By summarizing all these £, (xy) = £, (x) A fo(v).
Letx,y € Ssuchthatx = y.
Ifx€EAtheny € A = f,(x) = f(v).If x @A then £y (x) = 0 = £, (y).
Thereforefy (x) = £, (y).
Letx,y,z€ S, Iixyz€ Athenx EAandz€ A= f(xyz) =1 = f,(x) A i (z).
If xyz & Athenf, (xyz) = 0 = f,(x) A f4(2).
Thereforefy (xyz) = fo(x) A fy(2).
= fais fuzey bi-filter of S.
Conversely assume that fy is fuzzy bi-filter of 5. Let x, ¥ € A = {3 (x) = 1 andf, (y) = 1.
Since fa(xy) 2 RO ARV and fL) AR (VI =1=xy EA
LetxeAandx <y then f(x) = land [L(x) = f(y) =) =1 =2 y€ A,
Let x,v,z € S and xyz € A = f,(xyz) = f,(x) A fy(2)
=126 (X)AG(Z) = [ () Af(2) =1 = f,(x) = 1and fy(2) = 1.

= a€Aandc € A = f, is fuzzy bi-filter of S.
Theorem4.38: The non-empty intersection of fuzzy bi-filters of a po semigroup § is also a fuzzy bi-filter of S.
Proof: Let f, g be two fuzzy bi-filter of S.
Consider (f N g)Gxy) = fGay) Aglay) = FEI AT Agl) Agly) = (FNn @GO AFng)(y) = (Fng)xy) =
(fng)x) A (fnely).
Let x < y = f(x) < f(y) and g(x) < g(v) since f, g are bi-filters of S.
consider (FN g)(x) = fx) Aglx) = fy) Agly) = (Fngi(y)
consider (f N g)(xyz) = f(xyz) A g(xyz) < f(x) A f(z) A g(x) A g(z)

= (fng)) A (fng)(z)
= fn g is also fuzzy bi-filter of S.
Theorem 4.39: The non-empty intersection of family of fuzzy bi-filters of S is also a fuzzy bi-filter of 8.
Proof: Let fy, f;, ... ... . f, be two fuzzy bi-filter of 5.
Consider (f; nf; N NEYxY) =H(xy) AfLlxy) A oA B (xy)

ZHOEIAH AL AGREYIA £, A £ (Y)
=(f,NEN..NEIIAR NEN...NnE)Y)
Let X<y = ) = HO)L6E S B0, o, £ () < )
consider (fEnfn. .. . .nEIE)=HE)DAGEIA .. .. AF(X)

= HO AL A s Af(Y)
=(fnkn. ..NnEY)

consider (f; Nf; N .. ...n ) (xvz) = F(xyz) A G(xyz) A A F, (xyE)

SHE)AREALEIAGBE A . £, () Af,(2)
=fHnEn. ... nf)EAHNEN..NE)(Z)
= f; N f, N ......N F, is fuzzy bi-filter of S

V. Conclusion
The purpose of this paper ischaracterize completely semiprime fuzzy ideals,semipeime fuzzy ideals and fuzzy
filters of po semigroup, establish the relation between fuzzy filter and fuzzy n-system of a po semigroup S.
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F3

Reading Is the most difficult of all the
Language 5kills to acquire. It becomes very important
at a higher level of language instruction. Though it
has been given significant importance in Engineering
curriculum in the recent years, it has not yet received
proper attention in teaching programmes. As reading
is a recognized objective among most language
teachers for the assessment of comprehension ability

it should be emphasized in the

of learners,
the learners to

classroom. Reading requires
assimilate the ideas of the writer in a sequential

form. It also necessitates the leaner’s ability to use
accurate structure and

with
Reading comprehension

decoding skills
appropriate vocabulary.
measures the learner’s ability to understand different
perspectives of writers on various issues, command
of the language and knowledge of the use of
different structures of sentences. Therefore it is
considered to be the most complex of all.

It is found that the reading comprehension
skill of 1*year Engineering students in the colleges
affiliated to Jawaharlal Nehru Technological
University Kakinada (JNTUK) is poor and need
improvement. Therefore, the study has been taken
up to critically evaluate the component of reading
during second year course of the Engineering study.
As a teacher of English, the researcher realized that
there is a need for the improvement of teaching and
learning process of reading skill in Engineering
students. Though the teachers and the students are
well aware of the practical value and importance of
the reading skill to acquire knowledge, proper
approach is not followed. In real time, the majority
of the English teachers are using traditional reading
approach (bottom-up) in the class rooms to teach
reading texts. Since the reading comprehension
ability of the students to learn with this approach is
poor, this approach is not producing desirable
results in classrooms,

Therefore, with a view to introducing a
suitable method for improving learners’ reading
comprehension, and having studied previous studies
on various reading methods, the researcher felt that
schema theory would help the learners to improve
their reading comprehension. Hence schema theory
(top-down) is applied in the present study and the
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comprehension tp second [a”EUage : in| I
understood that substantiz| rEsEarc:arners, it
carried out in different types of reading

across the world. In Particular, the Previoy e

reveal that traditional reading approach be;ﬂudh
makes the reader passive, interactive deEIum
the reader to be interactive, angd schema theg 3
down) continuously connects backgroung knu:’[tup.
,Of the reader to the content of the reading tay The
Important aspect of schema theory is how knowledge
is acquired, Pprocessed, and retrieved. Schema js the
technical term used by cognitive scientists
describe how people process, Organize, and store
information in their heads.Research on the schema
theory had great impact on understanding reading
comprehension in the second language. Theresearch
in this area seems to agree that when learners are
familiar with the topic of the text they are reading
(i.e., possess content schema), they are in a better
position to comprehend their assigned reading text
successfully. A few research studies are available to
the best of the researcher’s knowledge in comparing
the effectiveness of schema theory (top-down) with

traditional reading approach (bottom-up). Since, 19
study seems to have been conducted comparing e

g
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rst a_ﬂd d to the university are taken to draw
colleg®s afﬁhatef teachers and students on the
4 text books. In the Stage-ll, a
students studying in various
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pROCEEDURE : )
The research study is carried out in three
;a:e;age-l . |t has two parts namely Part-1 and Part-
7. Part-1 gathers information from English teachers
who are working at different Engineering colleges
sffiliated  INTUK, Kakinada. It English
oroficiency level of 1% year Engineering students’ and
finds out teachers’ views on prescribed English text
gooks. In a similar way, Part-2 also collects
information from 1% year Engineering students who
are studying at different engineering colleges
affiliated to INTUK, Kakinada on the importance of
English language in their professional career and their
views on English text books. Questionnaires are
prepared on the Likert Five point scale with 20

statements to elicit the views of English teachers and
students.

explores

Stage-lI: It is conducted to estimate the reading
"-H:mpre‘hension level of 1"year Engineering students.
e 3 reading text is taken from semester-1

En
qgﬁs'" Text. The comprehension test with 20

revealed that the reading comprehension level of
seco students is poor and needs improvement,

Stage llI:Since It is an experimental study before
the main research plan i.e Stage-IV, a sample of two
lessons from the prescribed text book for Semester-1
are taken for Stage-lll and administered on eight
students of two sections. Section-1 students are
taught with the help of pre reading activities (schema
theory) and Section-2 students are taught with the
traditional reading approach. The pre-reading test
scares of Section-1 students are compared with their
post-reading tests so as to find the relationship
between pre-reading and post-reading tests. After
teaching reading text to Section-2 students with
tradition reading approach (bottom-up), a post-
reading test is given to them with the same questions
given for Section-1. Finally, the answer scripts for the
post-reading tests of both sections are evaluated and
compared the results of each other so as to find out
which reading method is effective to understand the
given reading texts. Based on the result, Stage-IV is
conducted.

Stage-IV (Main study):Based on the positive
results found in the Stage-lll for Schema Theory,
Stage-IV (Main study) is carried out. It is comprised of
ten reading comprehension proficiency tests. Out of
the ten, five tests are conducted in Semester-1 and
other five tests are in Semester-2. The total 120
strength of Electronics and Communication
Engineering (ECE) branch students are divided into
experimental group and control group with sixty
students for each group. To examine the variation in
the results of tests, as in the Stage-lll, Schema theory
(Top-down) is applied on the experimental group
participants and Traditional reading approach
(bottom-up) is applied on control group participants.
The pre-reading test scores of experimental group
are compared with their post-reading tests so as to
find the relationship between pre-reading and post-
reading tests and to determine the effectiveness of
the method for improving reading comprehension
skill.

RESEARCH TOOLS USED FOR THE STUDY
1. Conventional Tools : Likert Five Point Scale

Questionnaire, Reading comprehension test
and Proficiency tests.

uestions i L
ions is administered. The result of the test has
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ABSTRACT

mﬂq. Culture is a wider concept than literature, 50 in this context it will be
a1y P A considered in terms of its relationship with literature, i.e. 35 3 combination of
'\a‘ literature and culture. Thus in the teaching of culture literature plays different

P‘ ? roles: it serves either as illustration or a starting point for the study 2nd

\ / mediation of cultural phenomena. It is understood as part of a specific foreign
civilization, thus by learning about the social, historical, linguistic and other

cultural implementations in literary texts specifics of the foreign culture are

being mediated. Literature is important. Because Expanding horizons, Building

critical thinking skills, A leap into the past, Appreciation for other cultures and

beliefs, Better writing skills, Addressing humanity, Teaching, learning 2nd

assessment, Finally, the paper makes a plea that the multiplicity of cultures

and plurality of norms of verbal and non-verbal behaviour necessitate training

in intercultural communication and thus literature can be used as a rich

resource to develop the ability to communicate appropriately in alien cultural

settings.
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‘Why Literature is important in our lives'. There
are many limitations on the extent of a mans lifetime
experience such as time, geography and point of
view. Literature serves as a method of transcending
such barriers. Literature is derived from the Latin
term littera which means letter, any printed matter
written ina book, a magazine, or a pamphlet, a
an's manifold experiences

faithful reproduction of m
Literature is

blended in to harmonious expression.
today because it enable the people to

very important
e must

know the history of a nation's spirit; peopl
read its literature. To understand the real spirit of a
nation, one must trace the little rills as they course
along down the ages, broadening and deepening into
the great ocean of thought which men at the present
source are presently exploring. It also enable to
express of one's feelings according to him, may be

sorrow, happiness, hatred, anger,

through love,

contempt or revenge.
Literature is one way for us to

of the past and work with the present.
way for the present to connect to the possible future.
We learn about history we didn't experience. the
customs we are not familiar with or that read to what
we do now, it unlocks the culture of the time period,
and in a way can give wisdom to the modern society
about life, allow us to interpret our own life and
emotions and we find ways to relate to the story so
we in turn can reflect. Literature is the most invisible

with the five senses and the most visible with
and it is about

hear the voices
It is the

feelings, Literature is always realistic,
life. It is life when we get involved in it even it is
legendary, unbelievable, and whatever it talks about,
it is life because it is created and produced by people
from their life. Literature and culture play within
political and social history (anticipation, reaction,
engagement, detachment, imaginary spaces / times)
and how this contributes to a deeper understanding
of different contexts of communication in
contemporary society (e.g. cultural background of
political events or social development), making
connections between literary, cultural and media
developments, producing a systematically developed
(oral or written) presentation in the foreign language
about an experience (reading a literary text, watching
a theatre play, a movie, TV-programme, etc.), making

use of the meta-language of analysjs
{multiple) theoretical framework - a
7 REASONS WHY LITERATURE IS SO 1p

It is believed that literatyre Bives
knowledge. There is a belief in the .us
Science graduates get good jobs an:oc;
students do not get good jobs. SOmEWhere iter
line, the world has come to think that Iitalﬁ
insignificant.In fact, literature serves a5 5 E::at”"e
learning of the past and expanding my kne ta
and understanding of the world. Here area ju:t
reasons why literature is important.

1. Expanding horizons: Literature opens oyr g
s see the wild and wide world pag 8

Bivey

thay

ﬂfew

makes U : : It help
realize the wide world outside, surrounding s wus
: i‘h

this, we begin to learn, ask questions, and py;jjy
intuitions and instincts. We expand our minds, o
2. Building critical thinking skills: It improyes .
critical thinking. When we read, we learn tg Io:;
between the lines. We are taught to find symbos
make connections, find themes, learn abom’
characters. Reading expands these skills, and we begin
to look at a sentence with a larger sense of detail anq
depth and realize the importance of hidden meanings
<o that we may come to a conclusion.

3. A Leap into the Past: History and literature are
interdependent on each other. History is not jus
about power struggles, wars, names, and dates, |t js
about people who are products of their time, with
their own lives. Today the world is nothing like it was
in the 15th century; people have changed largely,
Without literature, we would not know about our
past, our families, the people who came before and
walked on the same ground as us.

4. Appreciation for other Cultures and Beliefs. We
can get a view of the inside looking out, a personal
view and insight into the minds and reasoning of
someone else. We can learn, understand, and
appreciate many cultures.

5. Better Writing Skills: Literature improves our
writing skills.How did this person imagine and write
this? Well, many of those authors, poets, or
playwrights used literature to expand their writing.

6. Addressing Humanity: Poetry makes a man a
better man. Infact, all literature, whether it be poems,
essays, novels, or short stories, helps us address
human nature and conditions which affect all people.

o " t -
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ABSTRACT

Quantitative assessment of enzymes is a reliable indicator of stress imposed on the organism by environmental pollutants
such as heavy metals. The activities of Acetylcholinesterase (AChE), alkaline phosphatase (ALP) and acid phoshatase
(ACP) enzymes in liver, brain, gill and serum are used as stress indicators. The significant changes in activities of these
enzymes in blood plasma indicate tissue impairment caused by stress. In the present study, significant changes were
observed in AChE, ALP and ACP activities in liver, brain, gill and serum of Heteropneustes fossilis fish exposed to
cadmium when compared to the control group. In this study, the AChE activity was inhibited moderately by sub-lethal
concentration of cadmium. During 21 days treatment among the tissues tested, the gill AChE was more inhibited than any
other tissue AChE. Alkaline phosphatase activities of cadmium treated fish under various sub-lethal concentrations were
significantly decreased in liver and increased in brain, gill and serum. Acid phosphatase activities of cadmium treated fish

under various sub-lethal concentrations were significantly increased in liver, brain, gills and serum.

Keywords: Heteropneustes fossilis, Acetylcholinesterase, Alkaline phosphatase, Acid phoshatase, Cadmium,

INTRODUCTION

Fish are mostly used in the evaluation of aquatic systems
quality and some of their physiological changes can be
considered as biological markers of environmental
pollution (Dautremepuits ef al., 2004). They have a great
potential to serve as sensitive indicators, signaling exposure
and understanding the toxic mechanisms of stressors in

aquatic ecosystems (Vutukuru et al., 2006). The impact of

metals as well as other pollutants on aguatic biota can be
evaluated by enzymatical assays which are used to detect
and evaluate the potential toxicological effects of chemicals
on aquatic organisms.

The freshwater catfish, Heteropneustes fossilis is an
important group of food fishes in India. This stinging
catfish (/. fossilis) is commercially important and valuable
food species also in many Asian countries (Akand er al.,
1991). H. fossilis, commonly known as Shing or Singhi is a
popular catfish in India and found naturally in lakes. ponds,

swamps and marshes, ditches, floodplains and in muddy
rivers. It is characterized by an accessory respiratory organ
(air breathing organ) which enables it to exist for hours
when out of water or in indefinitely oxygen-poor water and
even in moist mud (Akand er al., 1991). So, this species is
very potential in seasonal water bodies of India.

In recent years, there has been a rapid development of
enzymatic biomarkers. This is not only due to advances in
biochemistry but also to modern methods of measurement.
The measurement of fish cellular enzymes is an indicator of
health condition and has been used as diagnostic tool in
monitoring programs of aquatic pollution (Fernandes et ai.,
2008). Phosphatases and Acetylcholinesterases are good
indicators of stress condition in the biological systems
(Verma et al., 1980). Acid and alkaline phosphatases are
general enzymes present in almost all the tissues. They are
hydrolytic enzymes concerned with the process of
transphosphorylation and have an important role in the
general energetics of an organism. They are associated

*Corresponding Author: Ms. P. Padmavathi, Research Scholar, Department of Zoology and Aquaculture. Acharya
Nagarjuna University, Nagarjuna Nagar-522 510, Guntur, Andhra Pradesh, India, Email: padmapina yahoo.com 1
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with the transport of metabolites, with metabolism of
phospholipids,  phosphoproteins,  nucleotides  and
carbohydrate, and with synthesis of proteins {Srivastava er
al., 1995). Acid phosphatase is a lysosomal enzyme that
hydrolyses the ester linkage of phosphate esters and helps
in autolysis of cell after its death. Alkaline phosphatase
(ALP) is a membrane-bound enzyme related to the
transport of various metabaolites (Lin et al., 1976). It has
also been proposed as a good biomarker in ecotoxicology
because of its sensitivity to metallic salts (Boge er al,
1992). Alterations in acid phosphatase (ACP) and alkaline
phosphatase (ALP) activities in tissues and serum have
been reported in fish species (Atli & Canli, 2007; Jyothi &
Narayan, 2000; Rogers ef al., 2003).

Acetylcholine is synthesized in neurons soma by
combining choline with acetyl (originating from acetyl-
CoA) wvia choline acetyl transferase (ChAT). Synthesized
acetylcholine is transported to the nerve ends via axonal
transport and released to the synaptic space (Mesulam er
al.,, 2002). Acetylcholinesterase is responsible for
hydrolysis of acetylcholine and therefore important for
cholinergic neuronal system (Nachmansohn & Wilson,
1951). The inhibition of Acetylcholinesterase causes
accumulation of acetylcholine in the neuromuscular
synapses and nerve synapses creates abnormal results, the
most important one is the over activity of muscle tissues
(Roex e al., 2003). This over activity in fish leads to
changes of behavior such as hyperactivity and anorexia as
well as physiological effects such as asphyxia, potentially
conducive to death (Beauvais et al., 2000).

ALP is a polyfunctional enzyme, present in the plasma
membrane of all cells. It hydrolyses a broad class of
phosphomonoester  substrates, and acts as a
transphosphorylase at alkaline pH is 9. It also acts as an
early marker of cell differentiation in the osteogenic lineage
in bivalve mollusc (Mouri et al., 2002). ALP activity has
been reported to be sensitive to heavy metal pollutants
(Regoli & Principato, 1995). In Venus galling alkaline
phosphatase activity is implicated in shell formation
(Carpene & VaSak, 1989). ALP in serum and haemocytes
of C. farreri were more important than any other enzymes
in immune defense (Zhang et al., 2005).

Acid phosphatase is a major marker enzyme, material
to be hydrolyzed is taken into lysosomes by endocytosis
and the enzymes catalyze the hydrolysis of most of the
major polymeric compounds as well as foreign bodies
entered into animal body. Lysosomal enzymes are mainly
acid hydrolases and ACP is known to hydrolyse the
phosphomonoesters which are produced by hydrolysis of
other major phosphates of the cell. Heavy metals
accumulate to a relatively high concentration in lysosomes
and destabilizing its membrane integrity followed by
release  of stored lysosomal hydrolases  into  the
haemolymph thereby increasing the activity of the enzyme

Int. J. Zool. Appi. Biosci., 3(2), xxx-xxx, 2018

in hacmolymph. The above explanation justifies the hyper
activity of ACP as observed at high concentration of metals
and the extended period of exposure.

MATERIALS AND METHODS

Collection of fishes

The freshwater catfish, Heteropneustes fossilis (Bloch)
with a size range of 16-20 cm and, weighing 54 +4 g
irrespective of their sex, have been chosen as the test
organism in the present study. The fishes were collected
from the domestic fish market located at Guntur city
(16°20" N 80"27" E and 31 m elevation), Guntur district,
Andhra Pradesh, India.

Acclimatization

Fishes were acclimatized to the laboratory conditions in
large fiber glass tanks with unchlorinated ground water for
3 to 4 weeks at a room temperature of 28 + 2°C. As these
catfishes are benthic in nature, overcrowding was avoided
by keeping small numbers of fishes in each tank. Water
was changed on alternate days. Tanks were covered with
fish netting to prevent the escape of fishes.

Selection of sub-lethal concentrations

In the present study 1/10™ of the 96h LCs, value was taken
as sub-lethal concentration (A). The two other doses, B &
C, used were a reduction in concentration of the sub-lethal
concentration (A) in a graded manner. The half
concentration of the sub-lethal concentration A (50 %
reduction) was used as the second dose (B) while the third
dose (C) was 50 % reduction in concentration of the second
dose B (Kayode et al., 2016).

Estimation of Enzymatic activities

1. Assay of tissue and serum Acetylcholinesterase
activity (AChE): Acetylcholinesterase activity in liver,
brain, gill and serum was estimated as per the method of
(Ellman et al., 1961). The principle underlying in this
assay is that the substrate acetylthiocholine when
hydrolysed by the enzyme Acetylcholinesterase yields
thiocholine. This, on subsequent combination with DTNB
forms the yellow anion 5-thio-Znitrobenzoic (TNB) acid
which absorbs strongly at 412 nm.

Brain, liver and gill tissues of both test and control fish
were dissected out and were isolated in ice-cold condition
for further studies. The tissues were thoroughly washed in
normal saline and homogenized (10%, w/v) for 1 min in
sodium phosphate buffer (50 mM, pH 7.5) containing 0.2%
Triton X-100 using homogenizer with teflon-coated pestle
under ice cold condition. The homogenates were kept in ice
for about 10 min and then centrifuged at 10,000 rpm for 30
min in a refrigerated high-speed centrifuge to solubilize
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AChE. The clear cell free supernatant of ecach tissue
homogenate was collected and used for determination of
AChE activity,

AChE activity was determined using the Ellman’s
reagent DTNB 5,5-Dithiobis (2-nitrobenzoic acid) and
acetylthiocholine iodide as substrate (Ellman et al, 1961).
Supernatant/serum of 50ul was taken for assay and 2.3 ml
of 0.5 mM DTNB and 100 pl of 2.6 mM acetylthiocholine
iodide was added. The rate of change of absorbance was
measured at 412nm. Blank and samples were taken to make
sure that there was no non-specific esterase or other
background activity. Protein was estimated as described by
Lowry et al, (1951)allowing the calculation of AChE as U
(pmol/min) /mg protein.

2. Estimation of tissue and serum Alkaline Phosphatase
(ALP): About 10% homogenate of gill, liver and brain
were prepared in 0.33 M sucrose solution and cenirifuged
at 1000 rpm for 15 min. The supernatant obtained was used
as the enzyme source. 1.5 ml of carbonate-bicarbonate
buffer, 1.0 ml of substrate and 0.1 ml of magnesium
chloride and requisite amount of the enzyme source were
mixed together. The reaction mixture was incubated at
37°C for 15 minutes. The reaction was terminated by
adding 0.1 ml of folin’s phenol reagent. Controls were
incubated without adding enzyme source and enzyme
source were added after the addition of folin's phenol
reagent. 1ml of 15% sodium carbonate solution was added
and incubated for further 10 minutes at 37°C. The blue
colour developed was read at 640 nm against a blank.
Standards also were treated similarly. The enzyme activity
was expressed as micromoles of phenol liberated per hour/
mg protein.

3. Estimation of tissue and serum Acid Phosphatase
(ACP): Both serum and tissue phosphatase activity was
determined following the method by Cabrera & Anon
Suarez, (1963)

Liver, brain and gill of both control and test fishes
were homogenized in isotonic sucrose and were centrifuged
at 5000 rpm for 15 minutes. Supernatant obtained was the
source of enzymes. 0.5 ml of p-nitro phenyl phosphate was
mixed with equal volume of 0.1 M phosphate buffer (pH
4.8). The enzyme was added and incubated for 30 minutes
at room temperature. The reaction was arrested by adding
4ml of 0.1 N NaOH. The absorbance of solution was
measured spectrophoto-metrically at 410 nm. The amount
of p-nitro phenol liberated by the acid phosphatase per
hour/ mg protein gives the specific activity. Protein was
determined as per the method by Lowry et al. (1951).

Statistical analysis of the data

The mean and Standard Deviations (SD) were calculated by
following the method of (Pillai & Sinha, 1968).

SD was calculated by using the formula:
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StandardDeviation =
n—1
Where

%’ is the sum of square of deviations from the mean
‘n’ is the number of individual observations.

The significance of the deviations from Normal was
calculated by calculating student’s t-test by using the
formula:

Where
7 15 the mean of first set of observations,
x3 is the mean of second set of abservations,

;> + 55" are squares of standard deviations of the first and
second set of observations, and n; and n; are number of
the first and second sets.

RESULTS AND DISCUSSION

Cadmium interacts with legends in proteins, particularly
enzymes and inhibit  their
physiological activities (Passow et al., 1961). They have
strong affinity to bond with the amino acid molecules of
protein and may cause changes in enzyme structure. The
most obvious consequences of these changes are the

may biochemical and

inhibition of enzymes.

Acetylcholinesterase (AChE) activity

The caleulated values of Acetylcholinesterase activity and
percent change over control after exposure to sub-lethal
concentrations of cadmium for 7, 14 and 21 days were
given in Tables 1 to 4 and Figure 1 to 3.

Acetylcholinesterase activities of the fish exposed to
various  sub-lethal
significantly decreased. The Acetylcholinesterase activity
in the liver, brain, gill and serum showed a continuous
decrease as the exposure progressed (Table 4.4.1).
Maximum decrease was observed at the highest
concentration of cadmium (A) on 217 day exposure.
Decrement of the enzyme activity was more intense as the
time of exposure increased. In this study, the AChE activity
was inhibited moderately by sub-lethal concentration of
cadmium. During 21 days treatment among the tissues
tested, the gill AChE was more inhibited than any other

concentrations of cadmium  were
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tissue AChE. No significant changes were observed in the
measured variables of fish maintained in uncontaminated
water (control) (Table 4).

The enzyme Acetyl cholinesterase (AChE) which
catalyses the hydrolysis of acetylcholine is ubiquitous in
the animal kingdom (Walker & Thompson, 1991). It is a
well characterized enzyme in vertebrates because of its
critical catalytic function at the cholinergic synapses.
Acetylcholinesterase is a potential cell membrane marker
enzyme (Severson ef al, 1972; Steck, 1974, Wats &
1978) that hydrolyzes the
acetylcholine to acetic acid and choline (Chuiko, 2000).
Several studies have shown that high levels of AChE
inhibition are needed to cause significant mortality of

Pierce, neurotransmitter

aquatic species in both acute and chronic exposures ( Ansari
& Kumar, 1984).

Acetylcholinesterase (AChE) activity is considered of
great interest in evaluating the effects of exposure to
neurotoxic compounds in aquatic animals (Cajaraville er
al., 2000). It is an enzyme involved in the synaptic
transmission of nerve impulses and is inhibited by
neurotoxic compounds (Bocquené ef al., 1998). However,
the responsiveness of AChE to other chemicals including
metals has also been reported by Leinio & Lehtonen,
(2005). Several studies showed the potential use of this
enzyme activity as a useful biomarker for detecting general
physiological stress in agquatic organisms caused by
exposure to contaminants (Rank et al., 2007). The results of
the present study showed significant inhibition of AChE
activity after the exposure of A fossilis to cadmium
compared to control. The significant responses indicated
that the AChE activity decreased to reach a minimum by
the end of 21 days treatment, This inhibition may be the
result of a neurotoxic effect due to cadmium toxicity.
Similar observations have been reported in silver catfish,
Rhamdia quelen exposed to Cadmium (Pretto er al., 2010).
Beldi ef al,(2006) reported that heavy metal pollution and
decreases AChE  activity from
industrialized areas and harbour sectors in the gulf of
Annaba.

in Donax  trunculus

The present study revealed that there was a significant
decrease of AChE in the liver, brain, gills and serum when
they were exposed to increased concentration of cadmium
and extended duration of time. The present results confirm
that AChE can be used as a sensitive enzyme marker.
Acetylcholinesterase, due to its rate of hydrolysis towards
the substrate acetylcholine iodide, confirms its presence in
H. fossilis is highly sensitive and is recommended as a
useful biomarker in bio-monitoring studies.
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Alkaline phosphatase activity (ALP)

The calculated values of alkaline phosphatase activity and
percent change over exposed to sub-lethal
concentrations of cadmium for 7, 14 and 21 days are given
in Tables 5 to 8. The alkaline phosphatase activity in the
liver, brain, gill and serum showed a continuous increase as
the exposure progressed. Maximum increase was observed
at the highest concentration of cadmium (A) at 21 days
exposure. Enhancement of the enzyme activity was more
intense as the time of exposure increased.

control

The alkaline phosphatase is composed of several
isoenzymes that are present in practically all tissues of the
body, especially in cell membranes. It catalyses the
hydrolysis of monophosphate esters and has a wide
substrate specificity. The functional activity of this enzyme
was found to increase during the exposure with heavy
metals as an adaptive response in mitigating the metal
toxicity (Kopp & Hetesa, 2000).

In the present study, the level of alkaline phosphatase
activity increased in the, liver, brain, gill tissue and serum
of H. fossilis when exposed to cadmium. This result
suggests that increased level of alkaline phosphatase might
be due to the toxicity effect of cadmium. These increased
activities can be attributed to the destruction of cell
membrane and lysosomes, which in turn lead to hepatic
damage (Thirumavalavan, 2010). The present results are in
agreement with (Shalaby & Abbassa, 2007) who obtained a
significant increase in ALP in kidney of catfish,
Hetropneustes sp. after toxication with Cd. In contrast to
above results, decreased activity of ALP in liver was
obtained by (Sastry & Subhadra, 1985). This decrease may
be due to the damage and dysfunction of the liver.
Characterization and effect of heavy metals on ALP was
made by Mazorra et al, (2002) in the clam, Scrobicularia
plana, and mercury showed highest inhibitory effects on
ALP activity in various tissues analysed. ALP, which is
sensitive to metals, gives a better picture of the general
metabolic condition of the organisms (Regoli & Principato,
1995; Xiao et al., 2002).

Acid phosphatase activity (ACP)

The mean+SD values of acid phosphatase activity and
percent change over control after exposed to sub-lethal
concentrations of cadmium for 7,14 and 21 days are given
in Tables 9to 12.

Acid phosphatase activities of cadmium treated fish
under various sub-lethal concentrations were significantly
increased in liver, brain, gills and serum. Increment of the
enzyme activity was more intense as the time of exposure
increased. Maximum increase was observed at the highest
concentration of cadmium at 21 days exposure.
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Table 1. Effect of Cadmium on the Acetylcholinesterase activity (U (pmol/min) /mg protein) in the tissues /serum of
H. fossilis under exposure to sub-lethal concentrations.

Tissue Treatments

{serum Control A B &
?lh da)«' I4Ih 2 -I £ ?Hl I 4|]| 2 I st ?[n 14|’| 2 -iﬂ ?“! 14"! 2 I sl
day day day day day day day day day day day

Liver 0.1506+  0.1507+ 0.1508+ 0.0954+ 00768+ 0.0542+ 0.1122+ 0.0926+ 0.0806+ 0.1276+ 0.1108+ 0.0956+
0.022 0.028 0014 0032 0.044 0012 0026 0018 0016 0014 0012 0.010
Brain 0.4902+  0.4904+ 0.4900+ 0.2888+ 0.2466+ 0.2056+ 04028+ 0.3642+ 0.3022+ 0.4356+ 0.3986+ 0.3576+
0.041 0021 0018 0046 0022 0022 0012 0010 0022 0066 0056 0.048
Gill 0.2635+  0.2636+ 0.2634+ 0.1826+ 0.1245+ 0.0965+ 02046+ 0.1722+ 0.1448+ 0.2146+ 0.1964+ 0.1656+
0.016 0.010 0016 0036 0066 0024 0022 0.062 0.026 0082 0022 0.066
Serum 03274+ 0.3272+ 0.3269+ 0.2196+ 0.1654+ 0.1244+ 0.2536+ 0.2122+ 0.1864+ 0.2896+ 0.2525+ 0.2246+
0.024  0.044 0042 0046 0066 0.076 0066 0044 0028 0064 0012 0.042

*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test).
A = Sub-lethal cone. (2.068 ppm); B = 50% SL of A (1.034 ppm); C = 50% SL of B (0.517 ppm).

Table 2. Changes in specific activity levels of Acetylcholinesterase (U (pmol/min)/ mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7 days.

Tissue / Treatments

serum Control A % Change B % Change C % Change
Liver 0.1506+0.022  0.0954+0.032 36.65 0.1122+0.026 25.50 0.1276=0.014 15.27
Brain 0.4902+0.041 0.2888+0.046 41.09 0.4028+0.012 17.82 0.4356=0.066 11.14
Gill 0.2635+0.016 0.1826+0.036 30.70 0.2046+0.022 2235 0.2146+0.082 18.58
Serum 0.3274£0.024  0.2196+0.046 32.93 0.2536+0.066 31.70 0.2896=0.064 11.54

*Each value is represented as mean = SD (n=35); Values are significant at p<0.05 (based on t-test).

Table 3. Changes in specific activity levels of Acetylcholinesterase (U (pmol/min) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 14 days.

Tissue / Treatments

serum Control A % Change B % Change C % Change
Liver 0.1507+0.028 0.0768+0.044 49.04 0.0926+0.018  38.55 0.1108+0.012 26.48
Brain 0.4904+0.021 0.24660.022 49.71 0.3642+0.010  25.73 0.39860.056 18.72

Gill 0.2636+0.010 0.1245+0.066 52.77 0.172240.062  34.67 0.1964+0.022 2549
Serum  0.3272+0.044 0.1654+0.066 49.45 0.2122+0.044  35.15 0.2525+0.012 22.83

*Each value is represented as mean = SD (n=35); Values are significant at p<0.05 (based on t-test).

Table 4. Changes in specific activity levels of Acetylcholinesterase (U (pmol/min) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 21 days.

Tissue Treatments

[serum Control A % Change B % Change C % Change
Liver 0.1508+0.014 0.0542£0.012 64.06 0.0806+0.016 46.55 0.0956£0.010 36.60
Brain 0.4900+0.018 0.2056+0.022 58.05 0.3022+0.022 38.33 0.3576+0.048 27.02
Gill 0.2634+£0.016 0.0965+0.024 63.36 0.1448+0.026 45.03 0.1656+0.066 37.13
Serum 0.3269+0.042 0.1244+0.076 61.95 0.1864:0.028 4298 0.22464+0.042 31.29

*Each value is represented as mean + SD (n=5): Values are significant at p<0.05 (based on t-test).
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Table 5. Effect of Cadmium on the alkaline phosphatase activity (U (pmol/h) /mg protein) in the tissues/serum of H.
fossilis under exposure to sub-lethal concentrations.

Tissue Treatments
[serum Control A B C
7" 14" 21" ™ 14" 217 7" 14% 217 i 14 FiE
day day day day day day day day day day day day
Liver 11608+ 1.1607+ [ 1.1608+ |1.5554+(1.7064+(1.9220+ |1.3022+|1.4926+ |1.6806+ |1.19764 1. 2808+ | 14956+

0.012 (0.018 |0.012 0.012 |0.024 |0.024 |0.016 |0.01I8 (0.010 |0.014 |0.022 |0.016

Brain 0.9212+{0.9214+|0.9212+ |1.8888+(2.4986+|2.9056+ | 1.2008+|1.6612+ |2.0022+ |1.03564 1.2960= |1.6570=
0.041 (0.021 |0.012 0.016 |0.020 |0.028 |0.012 [0.016 (0.022 |0.016 |0.056 |0.028

Gill 0.7635+|0.7638+ [0.7634+ [1.0126+(1.8745+|2.3565+ |0.9846+| 1.5422+(1.8248+ |0.814640.8264+ |1.2650=
0.022 [0.016 |0.016 0.030 |0.016 |0.020 0.020 0.026 |0.026 |0.082 [0.012 |0.018

Serum 5.5374+(5.5372+|5.5369+ |6.5116+7.16514(8.1214+ 16.2236+|6.7022+ |7.2864+ |5.989646.3825+ |6.9246=
0.034 (0.014 |0.012 0.018 |0.026 |0.016 |0.016 |0.014 (0.020 |0.024 |0.010 |0.012

**Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).
A = Sub-lethal cone. (2.068 ppm); B = 50% SL of A (1.034 ppm); C = 50% SL of B (0.517 ppm).

Table 6. Changes in specific activity levels of alkaline phosphatase (U (umol/h)/ mg protein) and % change over the
control in different tissues/serum of  H. fossilis exposed to sub-lethal concentrations of Cadmium for 7 days.

Tissue Treatments

[serum Control A % Change B % Change C % Change
Liver 1.1608+0.012 1.555440.012 33.99 1.3022+0.016 12.18 1.1976+0.014 3.17
Brain 0.921240.041 1.8BRB=0.016 105.03 1.2008+0.012 30.35 1.0356+0.016 12.41
Gill 0.7635+0.022 1.0126=0.030 32.62 0.9846+0.020 28.95 0.81460.082 6.69
Serum 5.5374+0.034 6.5116+0.018 17.59 6.2236+0.016 12.39 5.9896+0.024 8.16

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 7. Changes in specific activity levels of alkaline phosphatase (U (umol/h) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 14 days.

Tissue / Treatments

serum Control A % Change B % Change C % Change
Liver 1.160740.018  1.7064+0.024  47.01 1.4926£0.018 28.59 1.2808+0.022 10.34
Brain 0.921440.021  2.4986:0.020 171.17 1.6612+0.016 80.29 1.2960=0.056 40.65
Gill 0.7638+0.016 1,8745+£0.016 145.41 1.542240.026 101.91 0.8264:0.012 8.19
Serum 5.537240.014  7.1651+0.026 29.39 6.7022+0.014 21.03 6382520010 15.26

*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 8. Changes in specific activity levels of alkaline phosphatase (U (pmol/h) /mg protein) and % change over the
control in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 21 days.

Tissue Treatments

/serum Control A % Change B % Change C % Change
Liver 1.1608+0.012 1.9220+0.024 65.57 1.6806=0.010 44.77 1.4956£0.016 28.84
Brain 0.9212+0.012 2.9056+0.028 215.41 2.0022+0.022 117.34 1.6570:£0.028 79.87
Gill 0.7634+0.016  2.3565+0.020 208.68 1.8248+0.026 139.03 1.2650+0.018 65.70
Serum 5.5369+0.01; 8.1214£0.016 46.67 7.2864=0.020 31.59 6.9246+0.012 25.06

*Each value is represented as mean = SD (n=5); Values are significant at p<0.05 (based on t-test).
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Table 9. Effect of Cadmium on acid phosphatase activity (U (pmol/h) /mg protein) in the tissues/serum of H. fossilis
under exposure to sub-lethal concentrations.

Treatments
Tissue Control A B C
. T T = 2 S o T T T
day day day day day day day day day day day day
Liver 1.2602+ |1.2605+ |1.2602+ |1.3676+ | 1.5808+ | 1.8956+ |1.3022+ {1.4926+ | 1.6806% |1.2754+ [1.3964+ |1.4520=
0.032 0.048 0.032 0.044 |0.024 |0.036 0.046 |0.028 0.040 |0.032 0.034 |0.024
Brain 0.9842+ [0.9844+ [0.9844:+ | 19880+ |2.5960+ |2.9746+ | 1.23564+ | 1.6416+ |2.12204 | 1.0656+ |1.3260+ |1.8544+
0.041 0.022 0.042  |0.032 0.026 0040 |0.044 |0.032 0.032 0.056 0.028 0.040
Gil 0.79504 |0.7948+ |0.7950+ |1.0526+ | 1.8645+ [2.2580+ |0.9960+ | 1.6220+|1.9280+ |0.8240+ |0.8546+ 1.2356+
0.046 0.046 |0.056 0.040 |0.034 [0.032 0.032 0.052 |0.036 |0.032 0.032 0.032
Seiin 5.3374+ |5.33704 [5.3372+ |6.3814+ |7.0861+ | 7.87 14+ 6.0980+ [6.6028+ |7.1984+ |5.88R6+ |6.2828+ |6.8256+
0.044 |0.024 |0.042 (0.038 |0.028 |0.024 |0.042 |0.044 |0.044 |0.022 |0.042 [0.044

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

A = Sub-lethal conc. (2.068 ppm); B = 50% SL of A (1.034 ppm); C = 50% SL of B (0.517 ppm).

Table 10. Changes in specific activity levels of acid phosphatase (U (umol/h) /mg protein) and % change over the control
in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 7 days.

Tissue Treatments

[serum Control A % Change B % Change C % Change
Liver 1.2602+0.032 1.3676+0.044 8.52 1.3022+0.046 3.33 1.275440.032 1.21
Brain 0.9842+0.041 1.9880+0.032 101.99 | 1.2356+0.044 25.54 1.0656=0.056 8.27
Gill 0.7950+0.046 1.0526+0.040 32.40 | 0.9960+0.032 2528 | 0,8240+0.032 3.65
Serum 5.3374£0.044 6.3814+0.038 19.56 6.0980+0.042 14.25 5.8886£0.022 10.33

*Each value is represented as mean + 8D (n=5); Values are significant at p<0.05 (based on t-test).

Table 11. Changes in specific activity levels of acid phosphatase (U (umol/h) /mg protein) and % change over the control
in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 14 days.

Tissue /serum Treatments

Control A % Change B % Change C % Change
Liver 1.2605+0.048 | 1.5808+0.024 25.41 1.4926+0.028 18.41 1.3964+0.034 10.78
Brain 0.984440.022 | 2.5960+0.026 163.71 1.6416+0.032 66.76 1.3260+0.028 34.70
Gill 0.7948+0.046 | 1.8645+0.034 134.59 1.6220+0.052 104.08 | 0.8546=0.032 7.52
Serum 533700024 | 7.0861+0.028 32.77 6.6028+0.044 23.72 6.2828+0.042 17.72

*Each value is represented as mean + SD (n=5); Values are significant at p<0.05 (based on t-test).

Table 12, Changes in specific activity levels of acid phosphatase (U (umol'h) /mg protein) and % change over the control
in different tissues/serum of H. fossilis exposed to sub-lethal concentrations of Cadmium for 21 days.

Tissue Treatments

fserum Control A % Change B
Liver 1.2602+£0.032 1.89560.036 50.42 1.6806+0.040
Brain 0.984440.042 2.9746+0.040 202.17  2.1220+0.032
Gill 0.7950+0.056 2.258040.032 184.03  1.9280+0.036
Serum 5.3372+0.042 7.8714:0.024 4748 7.198440.044

% Change
3336
115.56
142.52
34.87

C
1.4520+0.024
1.854440.040
1.235640.032
6.8250+0.044

% Change
1522
88.38
55.42
27.89

*Each value is represented as mean = 5D (n=5); Values are significant at p<0.05 (based on t-test).
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In the present study, the acid phosphatase activity of liver,
gill, brain and serum of /1. fossilis increased in all the three
sub-lethal concentrations of cadmium. This increased level
of acid phosphatase might be due to the toxic effect of
cadmium. The increased level of acid phosphatase activity
suggested the involvement of lysosomes in metal toxicity.
These results are in agreement with those of (Shalaby &
Abbassa, 2007) who found that sub-lethal concentration of
Cadmium caused significant increase in ACP of common
carp after 7 and 15 days. Sastry & Subhadra, (1985)who
also found a significant increased in ACP in kidney of
catfish. Hetropneustes sp. after toxication with cadmium.
The increased concentration of ACP on blood serum
indicates impairement of pamchymatous organs. In
addition, the increased plasma ACP may be attributed to
the hepatocellular damage or cellular degradation by the
heavy metals (Yamawaki et al., 1986).

Acid phosphatases are hydrolytic lysosomal enzymes and
are released by the lysosomes for the hydrolysis of foreign
material; hence it has a role in certain detoxification
functions. Increase in acid phosphatase enzyme activity in
all the three sub-lethal concentrations might be due to
increase in protease activity which causes damage to the
lysosomal membrane, thus permitting the leakage of
lysosomal enzyme into eytoplasm. Alteration in the enzyme
activity is due to adverse effect of xenobiotics on the cell
and its organelles. In contrast to above results, decreased
acid phosphatase activity in Sarotherodon mossambicus
exposed to cadmium has earlier been recorded by Ruparelia
et al, (1992). Gill ef al, (1991) reported that the hepatic,
bronchial and renal acid phosphatase activities were
decreased in Barbus conchonius toxicated with Cadmium.

CONCLUSION

The heavy metal toxicity seriously impairs various
metabolic functions of the fish I fossilis, reflected as
alterations in various enzymatical constituents. The
activities of acetyl cholinesterase (AChE), alkaline
phosphatase (ALP) and acid phoshatase (ACP) enzymes in
liver, brain, gill and serum are used as stress indicators. In
the present study, there were significant changes in AChE,
ALP and ACP activities in liver, brain, gill and serum of
fish exposed to cadmium compared to the control group.

The apparent sensitivity of ACP and ALP exhibited
through fluctuating activity patterns suggests that analysis
of these enzymes at different time periods can be used as
biomarkers in metal pollution. In agreement with the
observations of other workers, the data obtained once again
confirm the reliability of choosing AChE activity pattern as
an enzyme marker to assess metal stress.
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e omes from a conflict of ideas”
Man {5 nOt BOMM 35 PErson. At birth he js an
possessing the potentiality of becoming a
As o result of a variety of experiences ang
the influence of culture, social factors he
es a person and comes to possess g
ality. The term ‘personality’ is derived from
he Latin word ‘persona’ which means a mask.
:ierbeﬂ A Bloch defined it as “the characteristic
grganisation of the individual's habits, attitudes,
walues, emotional characteristics which imparts
consistency to the behaviour of the individual. All

infant

under

defined personality as “the dynamic
organization within the individual of those
pﬂ,chophvsical systems that determine his

characteristic behaviour and thought."

The five factors of personality are Biological,
social, Cultural, Physical Environment, & Situational
gactors. Children are born in a family; inherit physical
and psychological characteristics from their parents
which become a part of their personalities. Some of
the inherited traits are courage, coward, intelligence,
weakness etc. When an individual interact with other
persons it affects the personality of an individual.
social factors like group experiences and contacts
with others influence the person whether it is good
or bad and it becomes a part and parcel of that
individual’'s personality. Both material as well as non-
material culture affects personality of an individual,
consciously or unconsciously and the individual acts
accordingly.

Culture of any society determines the
behaviour and personality of an individual as he/ she
tries to behave according to the norms of that
culture. Environmental factors include land, river,
mountains, hills, forests, plain area, atmosphere etc
which affect the personality to be good or bad,
healthy or weak. All the feelings, emotions, ideas,
attitudes, habits and behaviour as well as body
structure are the result of physical environment of to
which an individual belongs.

Every person face may situations in his life
which enables him/her to change his/her behaviour.
Personality is not the result of only one factor but
every factor is responsible to give complete share in

its formation. A person behave and his/her
personality exists when interacts with environment,
culture, society, parents, friends and to those who
come in contact by chance.

Culture is a word used for the way of life of
group of people, which means the way they do
things. Different groups may have different cultures.
Culture is passed on to the subsequent generations
through learning where as heredity is passed through

genes. The concept of culture is very complicated

with sevara| meanings. Culture
behaviours an

Is a em
4 syst of

es which we adopt u

and unconsciously. It is a connmio:'o:'l‘;::: m
feelings accepted by the majority of people in a
society. (Rocher, 1972, 2004 P.No 142) Undoubtedly
culture is learned,

It includes all huran phenomena
which are not purely as a result of genetics. It is an
integrated pattern of human knowledge, beliefs,

behaviour, outlook, attitudes, values, morals, goals
and customs shared by a society .In other words
culture includes beliefs, arts, skills, moralities, laws,
traditions, and behaviours that an individual, as a
member of society gets from his own society(Taylor,
1974).

Culture is learnt by relating ourselves with
other people that means through social interaction. It
will be transmitted from one generation to the other.
The elements are carried from one place to another.
For example Indians who are migrated to other
countries follows certain rituals which are pertinent
to their religion and there by transmits them to the
next generation as well as to others who are
interested in them. Devotees from other countries to
ISKON, PUTTAPARTHI, and SHRIDI who frequently
visit India are another example for cultural exchange
of ideas and beliefs. Similarly Inter-caste & Inter-
religious marriages, living in group houses and gated
communities also gives an opportunity to observe
and learn various cultures. Words are the most
significant tools of cultural heritage and poems,
stories, epics, fictions; myths are some of the
ingredients of the components of society’s culture.
Indian culture is rich and diverse which made it as
unique. Even though we have accepted modern
means of living, improved our life style, our values
and beliefs still remain unchanged because they are
deeply rooted in our hearts, mind, body and soul. The
humanity of the Indians made them to accept the
reforming zeal of the British. The tolerance of Indians
was exhibited through the principle of non-violence
led by Mahatma Gandhi brought credit to India in the
International arena.

Unity is another part of our culture where
different castes and creeds live together, enjoys each
other’s rituals and celebrations. The elite business
man and the common vendor on the road worship
the same Deity and share the same news. Secularism
is in our breath.

Hodgetts and Luthans feel that culture is the
acquired knowledge that people use to interpret
experience and generate social behaviour. This
knowledge forms values, creates attitudes and
influence behaviour. Culture becomes a flowing
stream only when there is continuity of collective life
of people. Such continuity is expressed in many ways
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like common beliefs, customs, aspirations, goals,
sharing of joy and pride. Culture has structure and
well nit to bring changes in each component. It has
an adaptive character.

Culture teaches many lessons and leads us
towards right path. Mahabharata the great Indian
epic is a big story house of stories. This book
highlights the theory — how to avold confrontation,
rather than face it. It taught us to run institutions
successfully and how to resolve problems in global
management. Koutilya's ardhastra also talkls a.bout
discipline as one of the management principles,
which is of two kinds- inborn and acquired. He also
pointed out the qualities of a trainable person as
desire to learn (technical skills) effective listening
ability (human skills), ability to reflect (design skills),
and ability to reject false views (assertive skills), focus
on truth not on any person9conceptual skills). Vidura
also explained the personality traits of a good
manager as one who is alert, set attainable goals,
resilient, determined; perseverant which are highly
essential even today to be successful in any field.

The real strength of any country lies in the
development of human mind and body. The greatest
challenge for our society today is to prepare the
leaders of the future. Indian culture surviving science
thousands of years has the foundation of universal
truth. Indian culture teaches us inner quality of
human being based on the concepts of self —
management, self — control, self — realization.
Creativity is a powerful catch phrase. In Western
societies it epitomises success, the modern, trends
for novelty and excitement. Whether linked to
individuals, enterprises, cities or regions creativity
establishes immediate empathy, and conveys an
image of dynamism. Creativity is a positive word ina
society constantly aspiring to innovation and
“progress”.

To emerge culture-based Creativity requires:
- personal abilities (ability to think laterally or in a
non-linear way, to be imaginative), - technical skills
(often artistic skills or craftsmanship), - a social
environment (a social context through notably
education and learning that encourages, and
appreciates creativity as well as an economy that
invest in culture and culture-based creativity).
Culture-based creativity is an essential feature of a
Post-industrial economy. A firm needs more than an
efficient manufacturing Process, cost-control and a
good technological base to remain competitive. |t
also requires a strong brand, motivated staff and a
management respects  creativity
understands  jts Process. It also needs
development of products and services that meet
citizens’  expectations or create these
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ABSTARCT

An efficient and reproducible protocol has been developed for in vitro propagation from floral bud in Solanum
surattense on MS medium fortified with various concentrations of cytokinins such as BAP and Kn individually
and also in combination with auxins [TAA(O.5mg/L)+BAP/Kn (1.0-8.0mg/L) for multiple shoot induction. High
multiple shoot buds/expint (19.0 + 0.35) proliferation s observed at TAA (0.5mg/L) and BAP (3.0mg/L) from
the floral bud explants within four weeks of culture was attained. Individual shoots were aseptically excised and
sub cultured in the same media for shoot elongation. The elongated shoots were transferred to (IBA) (1.0-5-0 uM)
for root induction. Rooting was observed within two weeks of culture. Rooted plantlets were successfully
hardened under culture conditions and subsequently established in the field conditions. The recorded survival rate
of the plants was 96%. Plants looked healthy with no visually detectable phenotypic variations.

KEYWORDS: In Viuo Proliferation, High frequency, floral bud explants, Solanum surattense. Burm. F,

INTRODUCTION

Medicinal plants are the source of various alkaloids and
other chemical substances essential for mankind. The
exploitation of tissue culture techniques in medicinal
plants is indeed desirable for their in vifro propagation
and  extraction  of important chemical  compounds,
Solanuwm swrattense Burm. (Solanaceae) is a perennial
herb. It is usually found in India, Pakistan. Malaya, and
a. In Bangladesh, it was found as wild herb in
almost all northern parts and it was very common in the
Barind region. Nowadays, this plant rarely gets in the
Barind region only. The solasodine and glycosides are
rich in this plant, are very common properties for
anticancer (Cham, 2007). Besides, this plant is widely
used as folk medicine for breathing trouble, heart
diseases and pain. Some drug companies (Unani,
Hamdard Laboratories, Ayurvedic) are developed in
India based on plant extract and they are attracted by the
people. These companies are using extract of 5.
surattense as to prepare remedy for breathing discase; as
well this plant is idely planted in highland of
Bangladesh. Since this herb becoming a potential
medicinal  plant  in south  Asia, more advance
investigations are neceded concerning modification of
characteristics including rapiid growth, increase essential
chemicals content, disease resistant and stress tolerance
in this plant. Limited reports have been published on the

www.ejbps.com

in vitre prropagation as well as genetic transformation
systems of 8. surartense. Pawar et al. (2002) developed a
technique for direct shoot organogenesis from shoot tip
and leaf segments. Using nodal and shoot tip segments, a
micropropagation technique also established on this plant
by Rama Swamy ef al, (2004). Rama Swamy ef al.,
(2005a) established a protocol on plantlet regeneration
through somatic embryogenesis from cotyledon and leaf
explants. Callus induction and shoot orgganogenesis
system from apical bud were also reported earlier for this
plant proliferation (Prasad er al., 1998).

Ayodhya Ramulu, eral, (2014) reported protoplast
isolation from leaf explants of 5. suratrense. Ugandhar er
al., (2016) Plantlet regeneration via callus induction from
leaf explants of 8. surartense. Rama Swamy (2006)
reported Agrobbacterivm-mediated genetic
wansformation  systems using leall explants of S
surattense. (Rama Swamy ef. al, 2005b) established
streptomycin-resistant 5. surartense plantlets using  in
vitre mutagenes For genetic improvement of plant, we
usually use selection method as well as in vitro
molecular breeding technigue. Plant breeders showing
interest on molecular breeding technigque for plant
ation genetically because conventional selection
method takes long time, tedious and occurs large
variation within clones. For molecular breeding based
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genetic transformation, we know, efficient regeneration
systems are prime requirement. Stem segments are used
as important explant for genetic transformation system,
described in many plant species (e.g.. Rastogi and
Dwivedi, 2006).

The technique of culturing young excised flower buds
affords a potentially useful tool for study concerned with
the control of flower morphogenesis; influences of
growth regulators and nutrients without the presence of
intervening vegetative tissue (Konar and Kitchlue, 1982).
In several plant species flower buds have been
successfully cultured through to anthesis using different
growth hormones/regulators of various concentrations
(Galun et. al., 1962, 1963; Tepfer er. al, 1963; Blake,
1966, 1969; Hicks and Sussex, 1970; Bilderback, 1971,
1972; Rastogi and Sawhney, 1986, 1988).

Floral bud culture in vitro offers an unique technique
where by the influence of vegetative parts could be
eliminated facilitating analysis of the role of nutritional,
hormonal and environmental factors in successful
morphogenesis (Konar and Kitchlue, 1982). Floral bud
culture in vitro was reported in a number of species
(Dunstan and short, 1979; Novak and Howel, 1981). In
the present study an effort was made to establish a
protocol for the in vitre propagation of S. surattense
from the floral bud explants of field grown plant through
direct adventitious shoot organogenesis.

METHODOLOGY

Plant material: S.surattense plant bearing inflorescence
having 1-2 flower buds measuring (1.0-1.5 cms) were cut
from plants grown in the experimental field of Gowt.
Degree College Mahabubabad. The shoots were trimmed
carefully by removing excess leaves and washed several
times in tap water. The shoots were then surface
sterilized by completely submerging the shoots for 15
minutes in 5-7% (v/v) Sodium hypochlorite solution
prepared in double glass distilled water and having a few
drops of a wetting agent Tween 20. The flask was shaken
periodically to allow complete wetting of the shoots.
These were then washed 3-4 times with sterilized double
glass distilled water. Again the excised inflorescences
were placed in 1% (w/v) "Mericuric chloride solution for
1-2 minutes and agitated to ensure complete surface
sterilization. The shoots were then transferred to another
flask and washed several times with sterilized double
glass distilled water to ensure complete removal of
mercuric chloride solution. For the purpose of surface
sterilization and washings of excised inflorescences only
sterilized glassware were used.

The shoots were then taken out and the flower buds were
carefully cut in size, leaving a small portion of the stem
attached to the inflorescence, with the help of a sterilized
blade in a sterilized petriplate. The floral buds were then
placed on a sterilized 1% agar-plate in a petridish for
easy/quick handling during inoculation. All these
processes of surface sterilization, washing and cutting of
the plant material and inoculation were done under
aseptic condition using a laminar air-flow chamber also
fitted with ultraviolet light.

Culture media and Culture Conditions: These were
placed on modified MS ( Murashige & Skoogl962)
medium ( Devoid of CaCl; 2H,0 & KI) containg 6%
(w/v) sucrose and solidified with 0.8% agar and
supplemented with various concentrations of cytokinks
such as BAP and Kn (Table-1) individually and also in
combination with auxins viz. IAA (0.5mg/L) + BAP /Kn
(1.0-8.0mg/L) (Table-2) pH 5.7- 5.8. The percentage of
explants responding was evaluated after 4 weeks of
culture. Responses scored were the percentage of
explants with evidence of multiple shoot bud stage floral
buds. All the cultures were incubated under 16/8 h. light/
dark photoperiod at 25 £ 2°C a light intensity of 40 p
mol m-2 *" was provided by cool- white florescent tubes.
The cultures were transferred to fresh medium after an
interval of 4 weeks. During inoculation one flower bud
was transferred onto the medium in each 250 ml flask
with the help of a sterilized inoculating needle. The stem
portion of the flower buds was slightly inserted into the
medium. As soon as inoculation was over each flask was
re-plugged with the cotton plug and capped with
aluminium foil. The regenerated plantlets were
transferred to poly cups containing sterile compost and
soil  (1:1) mix for 3 weeks for acclimatization,
Subsequently these were shifted to the greenhouse. For
statistical analysis, means were based on 25 replicates for
each treatment. Data were collected after 6 weeks
beginning of the experiments.

RESULTS

Within the first week, most of the inoculated flower buds
enlarged. After 2 weeks of culture they opened followed
by the enlargement of the ovary. Adventitious shoot buds
were induced from the ovary region afler 3 weeks of
culture. Direct shoot buds were formed from the explants
on modified MS medium amended with cytokinins alone
and also cytokinins in combination with auxins tested.
These were developed without intervening callus phase.
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Table. 1: Effect of BAP and Kin on induction of high frequency multiple shoots from floral bud explants of
Solanum surattense.

Hormone Horiiose % of cultures Average Number of shoot
cone (mg/L) responding buds/explants (SE)*
1.0 BAP 28 4.0+042
1.0 Kin 23 5.0+029
2.0 BAP 33 10.0 £0.43
2.0 Kin 29 9.0 £ 0.37
3.0 BAP 62 17.0 +0.32
3.0 Kin 57 13.0 £0.25
4.0 BAP 55 12.0£0.23
4.0 Kin 47 10.0£0.17
5.0 BAP 51 8.0£027
5.0 Kin 32 6.0+ 0.40
6.0 BAP 50 9.0 £0.25
6.0 Kin 39 5.0£0.29
7.0 BAP 42 7.0+0.29
7.0 Kin 40 4.0+0.32
8.0 BAP 30 4.0£0.17
8.0 Kin 25 3.0+022

Effect of BAP/Kn on multiple shoot bud induction:
The floral buds cultured on MS modified medium
supplemented with (1.0, 2.0, 3.0, 4.0, 5.0, 6.0 7.0and 8.0
mg/L) BAP/Kn  showed maximum  percentage
(62%/57%) of responding cultures at (3.0 mgL)
BAP/Kn. At higher concentration of BAP/Kn (8mg/L)
the percentage of response was reduced gradually upto
(30%/25%) respectively. Likewise maximum number of
multiple shoot buds/explant was found at (3.0 mg/L)
BAP when it was added alone to the medium, but highest

percentage of responding cultures and more number of
shoot buds (17.0+0.32) were recorded at (3.0 mg/L.) BAP
in comparison to Kn (13.0£0.25). As the concentration of
cytokinin increased upto (3 mg/L) BAP/Kn the
frequency of number of shoots induction was found to be
decreased (12.0 =0.23/10.0 £0.17, 8.0 £ 0.27/6.0 = 0.40
shoots at 4.0, 5.0 mg/L) BAP/Kn. At 8.0 mg/L. BAP/Kn
very less number of shoots (4.0 = (0.17/3.0 + 0.22) were
developed compared to other concentrations of BAP/Kn
individually (Fig. 1). (Plate-T).

Table. 1: Effect of IAA in combination with various concentrations of BAP/ Kin on induction of high frequency

multiple shoots from floral bud explants of Sol

m surattense.

Auxin cone Hormones % of cultures Average No of shoot

IAA+BAP/Kn(mg/L) responding buds/explants (SE)*
0.5+1.0 BAP 30 8.0+0.32
0.5+1.0 Kin 38 6.0 +0.43
0.5+2.0 BAP 36 12.0+0.23
0.5+2.0 Kin 42 11.0+0.32
0.5+3.0 BAP 62 19.0 £ 0.35
0.5+3.0 Kin 59 15.0 £0.45
0.5+4.0 BAP 58 17.0 £ 0.35
0.5+4.0 Kin 50 14.0 £0.35
0.5+5.0 BAP 52 12.0£0.27
0.5+5.0 Kin 45 11.0+0.35
0.5+6.0 BAP 52 8.0+0.25
0.5+6.0 Kin 38 6.0 + (.34
0.5+7.0 BAP 45 5.0+0.32
0.5+7.0 Kin 32 3.0+0.32
0.5+8.0 BAP 42 4.0+0.17
0.5+8.0 Kin 30 2.0+£0.12

Effect of IAA and BAP/Kn on multiple shoot bud
induction: Modified MS medium containing (0.5 mg/L)
IAA in combination with BAP/Kn (1.0-8.0 mgL)
showed the enhanced efficiency in inducing the
adventitious shoot buds from the explant as compared to
media with cytokinin alone. IAA (0.5 mg/L) in

combination with (3.0 mg/L) BAP/Kn produced
maximum number of shoots (19.0 £ 0.35/15.0 £ 0.45)
with highest responding frequency (62%/59%) compared
to other concentrations of BAP/Kn. As the concentration
of BAP/Kn increased in the medium showed the less
response and decreased number of shoots gradually from
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(4.0 mg/lL) BAP/Kn + (0.5mg/L.) IAA combination
onwards (17.0 £ 0.35/14.0 £ 0.35, 12.0 £ 0.27/11.0 =
0.35, 8.3 £0.25/6.3 £0.34, 5.3 £ 0.25/4.0 = 0.35 shoots'

at 4.0, 5.0, 6.0 and 8.0 mg/L) BAP/Kn +( 0.5 mg/L) IAA
(Plate-I)( Fig-2).

High frequency multiple shoots Propagation of Selanum surattense from floral bud explants culture a) Formation
of high frequency shoot buds on MS +0.1mg/L IAA+3.0 mg/LBAP b) Induction of Multiple shoot buds on
MS+0.5mg/L IAA+3.0mg/L Kn ¢) Formation of shoot of shoot buds on MS+3.0mg/LBAP d) In Vitro rooting
from Micro shoots on MS+ 3.0 mg/L IBA e) Hardening of plantlets.

Rooting of Shoot and Acclimatization of Plantlet

The microshoots  were excised and individually
transferred to MS medium augmented with (0.5 to 1.5
mg/L) TAA for root induction. Root initiation was
profuse with 8-10 roots in the medium containing (1.0
mg/L) IAA as compared to (0.5 mg/L) (4 roots) and (1.5
mg/L (6 roots) IAA. High percentage of rooting
efficiency (90%) was observed at (1.5 mg/L) TAA
followed by (1.0 mg/L) (80%) and (0.5 mg/L) (70%)
IAA from in vitro regenerated shoots, These in vitro
regenerated plants were shifted to the greenhouse after
acclimatization in the culture room.
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Fig. 1. Hormone concentration of (mg/L).
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Fig. 1I. Hormone concentration of IAA+BAP/Kn.

DISCUSSION

In the present investigations, direct shool regeneration
from floral buds was obtained in all the concentrations
and combinations of plant growth regulators used. The
cytokinin BAP had shown superiority over Kn in all the
concentrations and combinations studied for inducing
multiple shoots in S. surattense. The requirement of
growth hormones for flower bud development under in
vitro conditions has been demonstrated by many workers
(Tepfer et. al., 1963; Hicks and Sussex, 1970; Polowick
and Greyson, 1982; Rastogi and Sawhney, 1986,) The
present findings that flower buds can be grown to
anthesis in artificial medium supplemented with a single
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growth hormone is in agreement with the findings of
(Rastogi and Sawhney 1986, 1988). (Brulfert and
Fontaine) (1967) also obtained normal flowers from
excised flower buds of Anagallis arvensis in simple
medium supplemented with IAA. Hicks and Sussex
(1970) and Rastogi and Sawhney (1986, 1988)
demonstrated the essentiality of kinetin and BAP for the
growth and development of floral organs to maturity. In
the present study BAP or kinetin (cytokinin) could not
induce formation of pollen grains in the anther. This is
contradictory to the findings of earlier workers (Hicks
and Sussex. 1970; Rastogi and Sawhney, 1986, 1988)
who observed pollen grains development in floral buds
grown in kinetin supplemented medium. Maximum
efficiency of shoots formation per explant was observed
on MS modified medium comprising (0.1 mg/L) IAA
and (3.0 mg/L) BAP followed by (0.5 mg/L) IAA and
Kn.

When auxin (IAA) was added in combination with
cytokinins showed the high induction efficiency during
the present studies (Plate-I). Adventitious shoot
regeneration in S. surattense has been reported with 58
shoots per explant from internodal explants cultures
respectively (Mahabubur Rehaman etal., 2011) and also
25.8 shoots from leaf and 23.6 shots from nodal explants
(Seetharam er.al., 2003). Whereas during the present
investigation the number of shoot buds developed
directly from the explant was 35. When the same was
subculture in a conical flask containing the fresh
medium, induced in thousands of shoots per explant.
About 90% of the plantlets survived onto compost soil
two months after transfer and seasonal flowering
observed in the ex vitre conditions. The detectable
variation in the in vitro grown potted plants was not
found when compared with the donor plants. Hence, the
present study shows that the floral bud culture is
amenable to high frequency regeneration in medicinally
important herb S. surattense, which could be easily
adopted for large scale multiplication of the species.
Thus, it opens up the possibility of using this plant in
genetic manipulation for introducing genes of interest
using particle gun bombardment or Agrobacterium
tumefaciens and also the established shoot regeneration
technique in the present study has a potential impact for
clonal propagation of elite genotypes and improvement
characteristics by molecular breeding technique of S.
surattense for plantation and utilization in the drug
industries.
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Asian regions are inseparably
. sgulh :
The 4 geolfaphv' shared history, and
throu put they are divided by their
ol and geopolitical environment.

s
politic drive  them

|  peratives towards
H"’mm ond cooperation, however the lack of
"“c‘“ﬂl\’ of interests keeps them apart.
d*""“ south Asia’s economic development
cﬂ""qumw;each its optimal level and hamper the
falled 10 ds integration within the region.

\ rﬂ’;::aswth Asian Association for Regional

: (SAARC)is  the regional inter-
perallcmal organisation, founded in the year
T“mir: ceven South Asian countries -
1985 wlh ghutan, Maldives, Nepal,
pﬂ!ladezn'd sri Lanka. Later, in 2007, Afghanistan
”klstda":he Association making the member list

India,

I e . . .
mrlW 1o eight. The main aim of the organisation is
gre promote 3 shared understanding, good
‘:Bighboufl\f relations, and meaningful

mope[aﬂgnin orderto achieve peace, freedom,
soclal justice, and economic prosperity in the
;eg’lnﬂﬁ-

south Asia occupies around 3.4 % of the
world's available land, which is ultimately home to
approximately 24 percent of the world’s population
(1748 billion), making it the most densely
populated place on earth .SAARC occupies a land
area larger than the European Union (EU) and the
Association of Southeast Asian Nations (ASEAN).
Nonetheless, despite of such traits, SAARC has
failed to achieve its objectives and South Asia in
present scenario, is treated as “one of the least

integrated regions” in the world as per the World
Bank (2017) statistics”.

Promoting intra-regional connectivity
through trade is one of the primary focus areas of
SAARC. However, even after three decades of
existence, intra-SAARC trade stands at a mere5%
of overall South Asia’s total trade.in contrast,

intra-regional trade constitutes 35 % of East Asia’s
total trade, and 60 % of Europe’s”.

LANGUAGE AND CULTURE IN SOUTH ASIA

Culture is nothing but the knowledge of a
E"?'-!p of people, encompassing language, religion,
“Usine, social habits, music and arts.Before we

contribution
development and dem
the question affirmati

to an

ocracy, David Lands answers
ve:

“If we can learn an hi
from the history of econo st

mic development, it is that
culture that makes almost all the difference” but also

"On the other hand, culture does not stand alone”™ .
If we look at the South Asian Region, there is
an evidence of Neolithic culture that has been found
throughout the modern states of Afghanistan,
Bangladesh, Bhutan, Maldives, Nepal, India, Pakistan

and Sri Lanka which represent South Asia or Southern

Asia (also known as the Indian subcontinent).

Following the Indo-Aryan settlement in the Indo-
Gangetic Plain and the establishment of the
characteristic social groups (Brahmanas, Kshatriyas,
Vaishyas and Shudras) in the caste system based on
thelatimodel in the Varna order, the tribal entities
variously consolidated into oligarchic chiefdoms or
kingdoms (the 16 Mahajanapadas), beginning in the
E‘hcentury B.C. Hinduism, Buddhism, Jainism and
Sikhism are major world religions that originated in
South Asia”. These arguably represent the furthest
reaching, most profound and permanent South Asian
ideas on other cultural spheres.

Afghanistan and Pakistan are situated at the
western periphery of South Asia, where the cultural
character has been made by both,

Persia, a
civilization rooted in

Mesopotamia and the
Indosphere.Pakistan’s two eastern regions of Punjab
and Sindh share cultural links to Northwest India. The
Brahui are a group of tribes who live primarily in
Baluchistan and Sind provinces of Pakistan. Brahui is
a Dravidian language and, as such, is distinct from the
languages of the neighbouringPathan, Baluch, and
Sind people. It is reported that many Brahui are
bilingual in Baluchi and that Brahui contains
numerous loanwords from Baluchi and Sindhi. The
heart of Brahui territory is the district of Kalat, in
Baluchistan. Politically, the Brahui are best described
as a loose confederation of tribes, which was ruled
from about 1700 to Pakistan's independence in 1947
by the Ahmadzais dynasty"".
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India’s best classical ~musicians
exponents of the dance have been Bengalis. Bengalis

have also made major contributions to Indian and
world cinema. Rural Bengal has an old and well-
developed folk literature, including narrative poetry
(puthi), drawn from history, myth, and legend, as well
as a very popular itinerant theatre {called;‘arm}",

Despite industrialization and the spread of
commercially manufactured products throughout the
region, the Bengali rural economy still depends on
the services of traditional craftspeople weavers,
potters, carpenters, blacksmiths, metalworkers, and
the like whose lifestyle often represent a high quality
of both technique and aesthetic design.
Nepal is culturally linked to both India and
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Tibet and the varied ethnic gr
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Bhutan is a culturally linked to Tibet with
significant influences from India. Tibetan Buddhism is
the dominant religion in Bhutan and the Tibetan
alphabet is used to write Dzongkha, the dominant

language of Bhutan. In Bhutan about 20 dialects are

spoken which also includes Nepali”. The national
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