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National Seminor N one
7 - 8 August, 2018 '-%AZ

ROLE OF MEDI CINAL PLANTS IN TREATING MENTAL DISORD ER 5o The

ICMR Sponsored ,_/ MR S
[

Dr. Sanjay Kumar Sinha SOCIAl
Head, University Department of Botany, SKMU, Dumka SON-TI
Abstract

According to ‘Atharveda’ every plant has medical value and each disease has at ieast one plant
curative propereties. India has very long tradition of treatment of various diseases by specific plants por
known as Jaributies. This practice is mainly based on the belief that ‘Jaisa Ann Waisa Man’ means m»
depends upon the food you take. As per this doctrine each plant produces specific effect on our mind so the
be used to treat various mental health problems. Most of of the medicinal plants have some therapeutic oo
ties due to the presence of certain active constituents like alkaloids, carbohydrates, giycosides, saponnins & s ol
propeins amino acid, vitamins etc., which produce very specific effects on human physiclogy. This props :
plants has been in use since time immemorial to cure the diseases. There are numerous piants which are
as drugs to trat the various diseases especially mental disorders. In this paper work atiempts have been ms
document various local and wild plants, their description, active principles, and their role in curing different
disorders, quantification of the dose the mode of administration of these crude drugs.
Key words: medicinal plants, mental disorders, curative, physiology, disease, drug and actlive constituents

ROLE OF MEDI CINAL PLANTS IN TREATING MENTAL HEALTH PROBLE

Dr. Rina Kumari
Assistant Professor, M.G.College, Ranishwer, Dumka

oC
e S

S

Abstract

It is rightly accepted that the nature has best answers to all the diseases affecting the human bod
time to time. When the synthetic drugs fail to be effective or show serious side effects, it is the plant me
which brings relief. With the current alarming situation, it is high time to look back to the ancient Ayurvedic s
of medicine, where number of plants has been described for specific uses for a range of mental diss
including migraine, ‘epilepsy, convulsion, hypertension, paralysis, memoryglcss, insomnia, anxiety, Pa®
disease insanity depression etc. It is well proven that herbs have excellent prevention for treating pa
anxiety affecting the central nervous system, without the negative side effect. Lemon balm is good for r=8
stress and anxiety, passion flower is also used as herb for anxiety. Achyrnthus aspera, commonly kne
“Latijra”, when inhaled the powder of the seeds, it gives relief from stiffness and headache of migraine. R
powder of Ficus benghalensis (Bargad) when taken in with éugar and cow’s milk improve memory powss
religiosa (Pepal) extract of branches cures madness. Popularly, the extracts of bacopa monnieri (Brahmi) #
calamus (vach), Calastrus paniculatus (Jyotismati) are considered extremely beneficial in strengthening
condition. Medicinal plants are effective to counter stress and anxiety, i,e, mulungu bark, Rhodic
aswagandha, lavender etc. similarly, ADHD reduce mind’s capability to pay concentration and the mec
ADHD is made from natura! herbs that curve mental disabilities, for example Centelia asiatica (manc.
Bacopa monnieri (brahmi), Withania somnifera (ashwagandha) celastrus paniculatus (Jyotismati) etc =
materials prescribed, range from herbs to perennial trees with varied plant parts ranging from whole p&
stem, bark leaves, flowers, fruit to seeds. The chemical structure of the major compound from the pz
from straight chain, fatty acid to terpenoids, steroids, flavonoids, alkaloids, peptides etc.
oy wotds:, Medicor!l planis, Hedoals, Mertal disarder, Chemical c.onsﬂtuér_\ts.'
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inhibiting 100% spore germination at all the test concentration (1- 4%). As per the results, Ginger can be utilized as an
alternative of synthetic fungicides for the management of C. Junata and E. pisi.
Key werds: Ginger, eco-friendly, antifungal, sporulating fingi, spore germination.
ABS-27

ENDANGERED BIODIVERSITY

Monika Patralekh
Asst. Professor
Dept. of Botany, Deoghar college, Deoghar.

Biodiversity is the term popularized by the socio-biologist, Edward Wilson, to describe the combined variations at all
levels of biological organization, The most important of them are Genetic diversity, Species diversity and Ecological
diversity. Various human activities such as over exploitation, fragmentation of habitats, introduction of exotic species
and pollution have caused a great loss to species diversity. In our biosphere, immense diversity exists not only at the
species level but atall levels of biological organization ranging from macromolecules withiri cells o biomes. Biodiversity
and its conservation are now vital environmental issues of global concern, as more and more people around the world
begin to realize the critical importance of biodiversity for our survival and well-being,

India shares only 2.4% of the worlds land area, while it shares 8.1% of the global species diversity, which is an
impressive one. It makes our country one of the 12 mega diversity countries of the world. There are 34 biodiversity
hotspots in the world. Biodiversity hotspots have very high levels of species richness and high degree of
endemism. Qur country has 3 biodiversity hotspots which include the Western ghats, Himalayas, and the Indo-Burma
region. The situation appears hopeless when we realize that a large number of these species faces the threat of
extinction. Due to various human activities, the biological wealth of our planet is declining sharply. Our planet is
inhabited by millions of species of plants, animals and microbés composing the biodiversity. The diversity of plants and
animals is not uniform throughout the world but shows an uneven distribution. Narrowly utilitarian, broadly utilitarian
and ethical reasons are some of the significant reasons to conserve biodiversity. According to the first reason, narrowly
utilitarian- biodiversity must be conserved as Wwe get direct benefits from nature in the form of medicines, food, fiber,
firewood and several industrial products such as tannins, resins, lubricants, and perfumes. Broadly utilitarian provides

major services such as photosynthesis and pollination. Apart from these reasons, there are ethical reasons to conserve -

our biodiversity. Without plants, animals and microbes life on earth would be impossible. Every species on earth has
an intrinsic value even though it might not have a price tag attached to it.

Conservation of biodiversity can be done in two ways: In-situ (on-site) and Ex-situ (off-site). In in-situ or on-site
conservation, we conserve and protect the entire ecosystem at all levels. e. g. biosphere reserves, sanctuaries and
national parks. Today, we have 14 biosphere reserves, 90 national parks and 448 sanctuaries in our country. However,
attimes endangered plants and animals need to be taken away from their natural habitat and placed ina special care
centre, This method of conservation is known as ex-situ conservation. e.g. Wild-life safari parks, Botanical gardens,
Zoological gardens, Seed bank and Gene bank. Therefore, it is our moral respansibility to take care, protect, and
preserve our earth’s rich biodiversity for future generations. |
Key words: Biodiversity, exotic, endemism, exploitation, etc.

ABS-28 ;
AQUATIC PLANTS AND THEIR MANAGEMENT
Rina Kumari !
Dept. of Botany , M.G. Degree college, Ranishwar.
Email:- kumaririna09@gmail.com
Phone no.:-7781853527, 9801302898

Aquatic plants are a vital part of any lake or pond. They convert sunlight and chemical elements into living plant tissue,
Fish, waterfowl, insects, mammals, and microscopic animals use the plants for food. Plantsalso replenish the aquatic
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Wateris a basic and primary need of all vital processes and it is now well established that the life
first arose in aquatic environment (Patil et al., 2013 a). Ever since the pre-historic times man has
been intimately associated with water (Patil et al., 2012). The fresh water comes on the land by
hydrological cycling process. It is consumable, useful, healthy and clean water for the organisms
living on the land. The entire life of the organisms on the land, their evolution and development
depend on desirable quality of freshwater.

The certain useful contents existing on the patural and are mixing in the water. With some
definite concentration of mixed content from land becomes very suitable for drinking. Along
with aquatic animals, water plays an important role in the life of other animals including human
(Rahul et al., 2015). According to Patil et al. (2013b), Now-a-days huge pressure is being exerted
on the water resources because of uncontrolled population growth and ultimately the quality as
well as quantity of water has declined.

Most of inland water bodies are freshwater and they account only for a small fraction (0.02%) of
the whole hydrosphere. Some more freshwater (1%) is groundwater and the (2%) of the
hydrosphere is confined as ice in polar caps and in glaciers. Most of the water on Earth (97%) is
made up by seawater (Shiklomanov, 1999). In spite of the uncertainty of these estimates, without
doubt the usable freshwater allowing for the existence of life on the continents is a very small
fraction of the hydrosphere. The mechanism supplying new freshwater to continents as the water
flows away from them is the water cycle. The sun provides the energy that keeps the water cycle
moving through the above evaporation of oceanic and inland surface waters and the vapor-
transpiration of terrestrial vegetables. Water vapor than progressively condensate in the
atmosphere, eventually retuming to the ground as rain or snow. The oceans lose for evaporation
more water than they get back through precipitationé and the opposite occurs in the continents.
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Physico Chemical parameters of Shiv kund pondof Trikut Hills, Deoghar

Prof. Rina Kumari
Assistant Professor, M.G. College,
Ranishwar, Dumka
Registration No.:- SKMU-DCN/CONF2019:064

Abstract
Physico-chemical parameters and biological attributes thereby serve as good index to maintain a

complete and reliable condition prevailing in water body. Different organisms (plants and animals)
inhabit in different zones of water body catering the need of the aquatic ecosystem. The aquatic
communities of natural water bodies comprise of phytoplankton, zooplankton and macrophyte species
which are the important components in normal ecosystem for functioning in the aquatic ecosystem, so,
any type of physical, chemical or biological changes in water bodies affect one or all species composition
and cause imbalance in the normal functioning of the earth aquatic ecosystem.

The planktonic community forms a link to transfer modified solar energy at secondary level in aquatic
biotypes. They occupy intermediate strata in aquatic food chains between autotrophs and heterotrophs
and take active part in cycling of organic matter. The distribution and diverse abundance of water
microbiota depend mainly on water physico-chemical property. Plankton dynamics or time-dependent
changes in planktonic biomass are the result of a complex interplay of physical, chemical and biological
processes.

The productivity of any aquatic water body depends on the amount of plankton present in the said water
body. Westlake(1980) described plankton as all organisms (plants and animals) which live in water that
have limited power of locomotion, largely move by means of flagella or various mechanisms altering
their distribution by changes in buoyancy and are more or less passively drifted by waves and water
currents. The seasonal variation of distribution and abundance of planktonic organisms differ in water
bodies. Also, their composition and distribution may vary from place to place and year to year due to the
dynamic nature of the aquatic systems. Physico-chemical parameters also affect plankton distribution,
sequential occurrence and species diversity. Plankton distribution and abundance are affected by season.
(Ezraand Nwankwo, 2001). '

Keywords—Phytoplanktons, parameters, macrophytes, zooplanktons, etc.
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Abstract

The surface water quality of some stagnant water bodies like ponds in different areas of India.
Some arcas have been investigated experimentally by analyzing the physicochemical
parameters. Pond water has been analyzed to find the suitability for drinking and irrigation
purpose. The physicochemical parameter of water such as pH, temperature, alkalinity, TDS,
TSS, total hardness, phosphate, nitrate, chloride, DO and BOD have been studied. By observing
the result it can be concluded that the parameters which were taken to study are above the
permissible limit of drinking and irrigation standards (BIS, IS-10500, FAO). The results reveal
that overall water quality was found unfit for drinking and irrigation purpose. By observing the
result it can be concluded that the parameters which were taken to study the water quality are
below the pollution level for ground water which satisfies the requirement for the use of various
purposes like domestic, agricultural, industrial etc. But in case of surface water, the water
quality of small community pond are above the permissible limit., it is found that some of the
water samples are non-potable for human being due to high concentration of one or the other
parameter. The usefulness of these parameters in predicting pond water quality characteristics
were discussed.

Keywords: High Concentration; Physicochemical Parameters; Surface Water; Water Quality

December 2017 7i8



ISSN 2348-1315

THU

7?’546

; " : :"e{;
EISO 9001 :2{}'151

TOUCAN
Research and Development
(ISO 9001:20135 Certified)

ketanparkar@gmail.com
yvishalparkar0@gmail.com

Editor

Dr. Ketan Kumar Mi
ketsnparkar@gmail.com Mishra



96.

o7

98.

100,

10L

102.

103.

104,

105.
106.

107,

108,

109,

Topie
Feminism in Kamla Markandaya's 'Some
Inner Fury’
2 gwana: ade AT et @ wad 4

agfie e 3 aRd wa @F
Level of Life satisfaction of HIV positive
/AIDS patients of Jharkhand

Growth and Pattern of Income Tax Revenue
of the Central Government

Role of Complexes and Mixed Legend
Complexes in Seience

LSF biosynthesis of ethanol by
Saccharomyces cerevisie NCIM-3456
exposed to I-Naphthyl-hydroxy-N-
methyicarbamate

A Theorem associated with a Second Order
Matrix Differential Equation

Study of Laser Excited Vibration of Silicon
Cantilever

The Zermeio- Fraenkel Axioms of Set
Theory

Fuzzy Set Theoretic Applications and
Systems

Artificial Intelligence and Its Influence on
Communication Networks

Stricture of Artinian Ring & Semisimple

Aﬁalysis‘ of Development Economic
Research in India and Technological Impact

Mathematics of Furzy Sets: Logic
Topology, and Is/k:q:tsx,u*e’l.“lzfear_?arﬁf= s

Fuzzy Variable Lin
FVLP)Probler T o Bmming

Benzenamine Schiff Bageg
Synthesis, Charactep

Antimicrobia] Activity

Derivatives:

Indian Research Bulletin

Tacterization and

Auther's
Santosh Kumar Patraiekh

= Ry=agr
forarit B

Sunil Kumar
* Abdul Khalique

Dr. Sanju Kumari

Dr. Archana Kamari

Dr. Hamid Kafeel

Dr. Girija Nandan Prasad
Dr. Sanjeev Ranjan
Dr. Sharkar Kumar Jha

Dr. Md. Arshaduzzaman

Gauszi Shankar

Manish Kumar Jha

Nitn Singh
Dr. Rajesh Kumar Jha
Rajesh Kumar Pandey

Dr. Shalini

580

585

592

3599

6043

610

&i6

656

662

667




Inidian Research Bullyin
Qudrterly Refereed Resenrch Jonenal Research Ay

clerly Ref _ rHele o
)‘&S’h No. 23481315 (Volume NXVUE Tssue -1 J ': S"’I’;gg}har
Feminism in Kamia Markandaya's 'Some Inner Fn.ry.’-.
Correspending Author S
Santosh Kumar Patralokh

(H'-.O:'B.). Dep_:.-oi’&‘nglism MiG. Coliege, Ranishwar, Dumbka, 8. K. M. University, Dumg
Emait- sabtosh. i35 @email.com o
Beceived: June, 2020; Accepted: August, 2020; Published: September, 2020

Cztzhm* Santosh Kumar Patralekh (20203 Feminism in Kamla Markandaya's 'Sorme Inger
‘Fm} « IRB Review/ hitp:/ www.toucanresearchanddevelopnient.online /national-refereed-
Jowrnalhtm]

'Copyﬁgi_m:@ 2020 Patralekh, etal. This is an open-aceess article distributed under the terms of
the Creative Commons Atiribution License, which permiits unrestricted use. distribution, and
repreduction in any medium. provided theoriginal author and source are credited.

Type: General Review

Publisher: TOUCUAN Researchand Development

Abstract

Kamala Markandaya's 'Soeme Inner Fury' is a woman-centered novel. It focuses on the part
plaved by wornen in India's freedom struggle. The chiefprotagonist ofthe novelis female who is
in search of meaning and value of life. The feminist voice is heard throughout the novel. In this
famous and popular povel kamala Markandaya projects three wonderful fomale characlers--
Mirahai, Roshan and Premala who exhibit rare and unigue virtues of Jove and loyalty, friendship
and understanding.
Keywords:- self-sacrifice, self- realization, self-denial, self- assertion, self-negation, self-
affirmation, feminist, existential, trace, feminist voice, cosmopolitan outlook. rmale hegemony,
colonial subjugation, participation, idealized stereotyped. impermanence credentials,
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Alienation of Nanda Kaul in Anita Desai’s ‘Fire
on the Mountain’

Santosh Kumar Patralekh
Deptt. Of English {H.0.D.}, M.G. College, Ranishwar, Dumka
S. K. M. University, Dumka
Abstract:—As a novelist of considerable merit, Anita Desai epriches the tradition of Indian writing in
English. She is recognized as the first Tndian author writing in English who delineates feminist themes
seriously, focusing on the conditions of women in India. Her present novel, ‘Fire on the Mountain’
captures many a reader and scholar. In this women-centred novel, she depicts the intensity of
psychological conflicts experienced by women. Here she portrays the alienation of her protagonist,
Nanda Kaul in a unique manner. Nanda Kaul sacrifices a lot for her family and iix{es only for her family
but finds nothing in back.
Key words:— uncongenial environment, heroic struggle, chain of tra&itiﬂn, solitude, esbénged, Marital

discord, feminist concern, inherent desire, conjugal life

Anita Desai’s women are victims of circumstances in an uncongenial environment. They
fight a persistent battle against her lost self. In this process they face a heroic struggle to come out but
£ail as the chain of tradition bind their feet. In such a situation Anita Desai tries her best to focus on the
predicament of women in the society. Her recurring theme is:

“the agony of existence in a hostile and male-dominated society that is not only

conservative but also taboo -ridden.” {Dhawan-12)'
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Feminism in Kamla Markandaya’s ‘Some Inner
Fury’

Santosh Kumar Patralekh
Deptt. Of English (H.OD.),
M.G. College, Ranishwar, Dumka
S. K. M. University, Dumka

Abstract

Kamala Markandaya’s ‘Some Tnner Fury’ is a woman-centered novel. It focuses on the part played by women in India’s
freedom struggle. The chief protagonist of the novel is female who is in search of meaning and value of life. The feminist
voice is heard thronghout the novel. In this famous and popular novel kamala Markandaya projects three wonderful female
characters- Mirabai, Roshan and Premala who exhibit rare and unigue virtues of love and loyalty, friendship and
understandmg.

Key words:- self-sacrifice, self- realization, self-denial, self- assertion, seiftnegation, self-affirmation, feminist, existential, trace,
fetninist voice, cosmopolitan outlook, male hegemony, colonial subjugation, participation. idealized stereotyped, impermanence
credentials,

Tn most of the novels of Kamala Markandaya the chief protagonists are female characters who are in search of
meaning and value of life. In some of her novels she presents an existential struggle of a woman who refuses to submit her
individual self. The women characters emerging out of such situation are defeated. They undergo in much pain and suffer
lots. Such characters exhibit a sense of insecurity due to the coliapse of one value system and the absence of any enduring
values in her novel, Kamala Markandaya traces a woman’s journey from self-sacrifice to self- realization, from self-denial
to self- assertion and from self-negation fo self-affirmation.

The feminist voice is heard in all her novels. In her Famous and popular novel, ‘Some Trner Fury” (1955)
kamala Markandaya projects three wonderful female characters— Mirabai, Roshan and Premala who exhibit rare and
unique virtues of love and loyalty, friendship and understanding. She gives a very vivid and graphic account of the East-
West encounter in the backdrop of national struggle for freedom. In this novel being educated her characters assert their
selves and individualities.

‘Some Taner Fury’ is a woman-centered novel and focuses on the part played by women in India’s freedom
strugale Roshan- Merchant who plays an active part, Mira whose contribution is passive and Premala , who 1s passively
active . These three women portrayed here represent Kamala Markandaya’s art of characterization and her acute
observations. Mira is a mentally liberated woman, Roshan is the modern, progressive woman and Premala is the gentle
and docile traditional woman, There is a chasm in what Premala would like to do and what she is supposed to do. Sensitive
and tender by nature she is the one who epitomizes the Indian woman’s insecurity and bewilderment, and “ends up being a
non-person.”

Tn “‘Some Inner Fury’, Markandaya presents the peculiar sensibility of the modern educated and progressive
Indian woman. She projects a national image and patriotic consciousness in myriad forms. In fact, like kamala
Markandaya, her woman character, Roshan has a cosmopolitan outlook and seems to be the truly iiberated woman of
modern India. Like Markandaya, Mira has close sympathy and close affinity with the individual westerners and like the
author again she participates, at least by heart, in the political struggle against Britain. She loves the western values yet she
has 2 deep love for her motherland. Roshan sacrifices her parents, her husband and aristocratic life at the aitar of national
loyalty and does not hesitate to go to jail. She exclaims enthusiastically:
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East-West Encounter in Kamala
Markandaya’s ‘Possession’

Santosh Kumar Patralekh
H.0.D, Deperfment of English
i1.G. College, Ranishwar, Dumka
S KM, University, Dumka

Abstract

Kamala Markanda ya’,s ‘Possession’ is a woman-certered novel. The chief protagonist of the
novel is female who is In search of meaning and vaiue of life. The feminist voice is heard
throughout the novel. Kamala Markandaya has placed Indian characters in an alien soil in
‘Possession’. The novel presents the complexiies of human relationships, East-West encouriter,
alienation and the theme of politics. The novelist depicts that how the Westem culture has the
terdency fo exploi physically and psychologically the dimwit, poor and innocent for their selfish
objectives. Lady Caroline Bell is the representative of the Western culture and an important
character in this novel ‘Fossessiorr.

Key words:— East-West encounter, psychologically, horrible possessiveness, national
incompatibility, superficial grounds, spirtual commitment, sentimental approach, unwillingness,
assessment, Western educated higher middle- class, emofionally and sexually, cold bittemess
and colourlessness, materialistic, colonizer, intercultural situation, pessimistic, cultural deficiency,
materialism, isolation, fertility, suppression, neurolic amxety

Kamala Markandaya has placed Indian characters in an alien scil in ‘Possession’. The
novel presenis the complexities of human relationships, East-West encounter, alienation and
the theme of politics. The novelist depicts that how the Western culture has the tendency to
axploit physically and psychologically the dimwit, poor and innocent for their selfish objectives.
Lady Carocline Beil is the representative of the Western culture and an important character in
this novel ‘Possession’. Some find Lady Cardline Bell's horrible possessiveness unpleasant
while others consider that the East-West encounter was too discordant to produce harmony.
The novelist herself keeps the clash between the two-cultures aglow with frequent references fo
the love-hate relationship bebween India and Britain. She emphasizes i by recording the oceasional
harsh exchanges between Carcline and Anasuya, particularly on the issues of cultural and
national incompatibility.

Lady Caroline stands for the world of physical and material greed and Valmiki represents
the spirit of life itself, the inward light which shines out. This light is the essential energy for
creating and sustaining the fond bebween the human and the divine spirit. This is the Indian

[4]
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CULTURAL FUSION IN
" A SILENCE OF DESIRE"

Santosh Kumar Patralekh
Deptt. Of English (H.0.D.), M.G: College, Ranishwar, Dumka
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Abstract

Kamala Markandaya's 4 Silence of Desire' highlights the impact of
the silence on the human relationship particularly between husband and
wife. It focuses on the part played by women in India's freedom struggle. The
chief protagonist of the novel is female who is in search of meaning and value
of life. The feminist voice is heard throughout the novel. In this famous and
popular novel kamala Markandaya projects three wonderful female charac-
ters-Dandekar, Sarvojini and the Swami who exhibit rave and unique viriues
of love and loyalty, friendship and understanding.
Key Words- self-sacrifice, self- realization, self-denial, self- as-
sertion, self-negation, self-affirmation, tradition and change, faith
and skeptic, encounter of the two ways of life, western material-
istic, empirical approach, communication gap, male superior at-
titude, psychological tensions, domestic disharmony, scientific
approach, frequent trips, prostitute, foith and rationality, juxta-
posed, sustaining force, volary of change

In most of the novels of Kamala Markandaya the chief pro-
tagonists are female characters who are in search of meaning and
value of life. In some of her novels she presents an existential struggle
of a woman who refuses to submit her individual self. The women
characters emerging out of such situation are defeated. They undergo
in much pain and suffer lots. Such characters exhibit a sense of inse-
curity due to the collapse of one value system and the absence of any
enduring values in her novel, Kamala Markandaya traces a woman's
journey from self-sacrifice to self- realization, from self-denial to self-
Bihar Research Journal, Year - 12, Issue- 01, Jan. - June 2020 80
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FEMINIST CONCERNS IN ANITA DESAT'S
CRY, THE PEACOK

Santosh Kumar Patralekh
Dept. of English (H.0.D), M.G. College, Ranishwar, Dumka, S.K.M.
: University, Dumka :
Abstract
Cry, The Peacock by Anita Desai is an excellent novel about the
marital disharmony. The married life of Maya and Gautama is mutually
opposed. Maya is full of life and wanis I enjoy life to the at most. To her,
sexual satisfaction is necessity and the ttal denial of it may give mental
disturbance.
Key words:- Theme of Disharmony, Sterile Woman, Marital
Incompatibility, Unhappy Conjugal Life, Marital Disharmony.
Introduction
Anita Desai's "Cry, the Peacock”, is a novel mainly con-
cerned with the theme of disharmony between husband and wife
relationship. Here Anita Desai has dealt with a sterile woman, highly
sensitive and emotional, who is married to Gautama, a promising,
prosperous and over busy practitioner of law. Gautama's sensibili-

ties are too rough and practical to suit May's. She is the pampered

child of a Rai Saheb, and is brought up in an atmosphere of luxury.
She lives, to use her owa words, like, "a toy prince in a toy world."
Though Gautama isa faithful husband who takes care of Mayaand
loves her in his own way yet Maya is never satisfied and happy.
She feels that Gautama never cares for her and does not have any
feeling for her. The novel gives us an impression of the marital
incompatibility and unhappy conjugal life. The novel begins with the
death’of Maya's pet dog, Toto- This makes matter worse. This
event upsets Maya so terribly that she is off her mental balance
Being childless she is much attached to the dog and it seems that
the dog was a child substitute:

"Childless women do develop fanatic attachments
to their pets, they say. It is no less a relationship than that
of a women and her child, no less worthy of reverence,
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The Angst of the self: Cry the Peacock,
Voices in the City, Where Shall We Go
this Summer, Fire on the Mountain.

Santosh Kumar Patralekh
Research Scholar
Department of English
S.K.M.U. Dumka

The present Presentation: “The Angst of
the self: Cry the Peacock, Voices in the City,
Where Shall We Go this Summer, Fire on the
Mountain" is a part of my research paper
"Women in the novels of kamala Markandaya
and Anita Desal: "A Comparative Study.”

In the changing environment of the
modern age , the modern man especially
woman is living in a psychological tense
socially dynamic and economically uncertain
social milieu which is not conductive to the
development and deepening of nourishing
interpersonal relationship In this situation Anita
Desal, a dominant figure in the twentieth
century Indo-Anglian fiction, deserves
accolades for her effort to explore the inner
psyche of her characters in her aexistential
predicament and mental agonies. Persisting in
unraveling the mystery of the inner life of her
characters, she shows her perpetual interest
in their psychic life. Solitude and self-
exploration are the recurring themes of her
novels,

The study of isclation experienced by
women in a male dominated society is a
significant Modern trend. In the Indiap society
women are not allowed to play any active role
in decision making

They are ignored or brushed aside. In
such a situation Anita Desai tries to focus on
the predicament of women in the society.

The most significant social issue that
Anita Desal focuses on is the institution of
marriage -particularly in the novels where
women Is the protagonist. Where a woman is
caught In the trap of marriage, she haa only
one way left, that Is to anguish In misery, Somo
hour she roveals an ovident lack of truat in
marrlage and marital relationships. Every
attempt the woman makes to roedeline herself
inevitably ends up in lack of communication.
This leads to the theme of alienation. Each
novel of Anita Desal is progressively a search
of the self for a heightened female awareness.

[11
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CHLORPYRIPHOS INTOXICATION ON
TOXICITY, BEHAVIOUR AND BODY
COMPOSITION OF Clarias batrachus

Dr. Abarna Roy
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Jharkhad Pin-814148

Introduction

An insecticide is a pesticide used against insects in all developmental
forms. They include ovicides and larvicides used against the eggs and larvae
of insects respectively. Insecticides are used in agriculture, medicine,
industry and the household. The use of insecticides is believed to be one of
the major factors behind the increase in agricultural productivity in the 20th
century. Nearly all insecticides have the potential to significantly alter
ecosystems; many are toxic to humans; and others are concentrated in the
food chain. It is necessary to balance agricultural needs with environmental
and health issues when using insecticides.

Chlorpyrifos is a toxic crystalline organophosphate insecticide that
inhibits acetylcholinesterase and is used to control insect pests. Trade names
include Dursban (home and garden uses), Empire and Lorsban (agricultural

uses).

IJCRT2011319 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 2751



www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 11 November 2020 | ISSN: 2320-2882

Pesticides that enters the aquatic organism often may not produce an
immediate adverse effect such as mass mortality of a particular group of
organism. But they may induce adverse effects in the long run. The variety of
environmental factors, multiplicity of chemicals and their formulation may
result in unpredictable interaction that can upset the stability of the
ecosystem.(Mani and Konar, 1990)

Most of the pesticides applied for the pest control in agriculture and
forestry enter the aquatic environment through various routes, polluting the
aquatic ecosystem. The persistence of these toxic chemicals in aquatic
environment may be dangerous for the survival of fish (Johnson, 1968;
Saunders, 1969; Maedesley — Thomas, 1971). Pesticides reach our aquatic
environment either by direct application on the water surface or by aerial drift
or runoff or seepage from adjoining treated areas and create problems in
fishery management. Analysis of samples taken in connection with several
public health service investigations and national ~water quality basic
programmes had shown presence of pesticides in soil run-off from treated

areas (Doudoroff et al,1953).

Toxic effect of insecticides has been investigated by a
number of investigators (Datta, 1980; Vardia and Durve, 1980;
Thakur, et al, 1981; Singh and Srivastava, 1982; Hall, et al, 1982;
Mahboob Basha, 1983; Kaur and Virk, 1983; Mishra and Thakur, 2006, Mishra

et al, 2008).

Present investigation is an attempt to gather some
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information about the toxicity of the Chlorpyrifos.LCso value, behavioural
changes and changes in the body composition after the exposure of
Chlorpyrifos have been taken into consideration on a fresh water air-breathing

fish Clarias batrachus (Linn.)

Materials and Methods

Live specimens of Clarias batrachus were procured
from Dumka fish market and were acclimatized in laboratory before
experimentation. The fishes were kept in big aquaria (50 gallon capacity). The
animals were fed with chopped goat liver and earthworms. Care has been

taken to keep the animals healthy and free from parasites.

In 96 hour, bioassays were conducted employing the
technique of static test Doundroff et al., 1951; Thakur et al., 1981) in glass
aquaria (60 x 30 x 30 cm) in the laboratory at ambient water temperature (29.0
— 32.9°C) in the month of April- June 2006. The physicochemical
characteristics of water were analyzed by APHA et al., (1980). These were
water temperature 29.0 — 32.9°C; pH 7.5; dissolved oxygen 6.8 mg/l; free CO-

4.7 mg/l and HCO3s 297.0 mgl/l.

Technical grade Chlorpyrifos (20% W/W EC) was used in
present toxicity test. The fishes used were of same sex and body weight (male;
40-50 g). Preliminary test were carried out to estimate the LCoand LCiqo values,
followed by 96 hr exposure to 10 animals each group in 40 litres of solution in

test concentration between 0.0375 to 2.4 ml/l of Chlorpyrifos. The mortality of
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fish in each test concentration was recorded. The bioassays were repeated
thrice, so that in all 30 animals (10x3) was exposed to each test concentration.
The toxicity response data were calculated at confidence limits of 95% level
and graphically represented on semi-logarithmic paper with test
concentrations on the logarithmic scale and mortality percentage on

arithmetic scale (Annes, 1975).

The subjective visual observations on the behavioural responses of
the fish exposed to Chlorpyrifos were made. The number of aerial excursions
and opercular movements were recorded in 0.009375, 0.01875, 0.0375, 0.0754

and 0.15 ml/lI Chlorpyrifos exposed animals from 1 to 24 hr.

In second set of experimental condition 10 male fishes of about 50 —
55 g body weight were kept each in two aquaria. Group ‘I’ was treated as
control, while group ‘II’ was subjected to longer exposure of effect of
Chlorpyrifos for 15 days exposure at concentration 0.01875ml/l and effects
on body weight, liver weight and hepato somatic index (HSI) and gonado-

somatic index were determined.

The water content of liver and gonad was obtained from the loss of
weight that occurred during drying at 55°C. The 15 days exposure experiments
were conducted in the laboratory in circular plastic pools (2x0.8m) and the
Chlorpyrifos treated water of these pools were renewed at every 24 hrs as per

recommendation of APHA, et al, (1975).

The hepato-somatic index (HIS) and gonado-somatic index

(GSI) were calculated by the following formula:
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Liver weight
HSI = x 100
Body weight

Gonad weight
GSl = x 100
Body weight

Students‘t’ test was applied to evaluate the significance

of difference at 5% level.

Observation

The results of acute toxicity test have been shown in Table-1, 2, 3
and the toxicity response curves have been
represented in Plates | and Il. On the basis of interpolation of the data, the
LCi00and LCo were calculated to be 1.2 ml/l and 0.01875 ml/l. LCsovalue of 0.15

ml/l is much close to the observed values (Plates | and II).

When fishes were exposed to higher concentrations of
Chlorpyrifos, hyper excitability, increased aerial excursions and opercular
movements were observed as immediate response of fish towards the
toxicant. The Fishes showed restlessness and tried to jump out of aquarium.
Fishes were often observed swimming with jerky movements. After some
times fishes settled to the bottom of the aquarium but was in restless

condition.
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In higher concentrations of Chlorpyrifos fishes showed
red wound patches on the skin surface at different places of the body. Marked
discolouration of the skin after Chlorpyrifos exposure has been observed.
Similar red patches were also observed on the gill surface and at the bases of
dorsal,pectoral,pelvic and caudal fins of the Chlorpyrifos exposed Clarias
batrachus. Swelling of base of fins was also recorded in exposed fishes. The
terminal phase was characterized by agitated movements, tremors,
convulsions and loss of balance. Shedding of skin of body surface and bases
of fins also occurred. This caused water of the aquarium to become dirty.
Before death fishes became senseless and finally settled to the bottom of

water in the aquaria.

The visual respiratory response and rate of surfacing of
fish after exposure to various concentrations of Chlorpyrifos has been shown
in Table-4 and graphically represented in Plate-lll. The 24 h mean values of
opercular movement and rate of surfacing increases significantly with
increasing concentrations of Chlorpyrifos At higher concentration, i.e., 0.15
ml/l the fishes showed maximum opercular movements and increased rate of

surfacing to the extent that the animal tried to jump out of the surface of water.

The feeding rates decreased with the increasing
concentration of Chlorpyrifos. This visual observation was further supported
from the analysis of the gut content. The gross food conversion rate could not
be worked out since the discarded feed left in the aquarium was not
accounted. The growth rate of tagged animals in 15 days decreased to 18.5

per cent against control.
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The effect of 15 days exposure of Chlorpyrifos at a
concentration of 0.15ml/l has been shown in Table-5 and represented by bar
histograms in Plate-IV. The body weight has reduced from (49+£3.4641 to 39.9
+3.3813Q). There is significant decrease (18.5 %) in the body weight of treated
fishes in comparison to controls. The liver weight have reduced to
(0.83+0.2162 to 0.6 £ 0.2447) and gonad weight (6.46+0.3204 to
3.95+0.3027) have reduced in comparison to controls respectively. The liver
water and gonadal (testis) water has significantly increased (P>0.001
respectively). There is 54.48% and 49.12% decrease in hepato-somatic index
and gonado-somatic index in 15 days exposed fishes to Chlorpyrifos in

comparison to controls.

Discussion

Chlorpyrifos  (O,0O-diethyl  0O-(3,5,  6-trichloro-2-
pyridinyl)- phosphorothioate) is an organophosphorus (OP) insecticide used
for controlling insect pests. The contamination of water by pesticides can
have deleterious effects on organisms. The nature of the effects varies but
caninclude structural and functional modification at both the cellular and sub-

cellular levels in a variety of organisms (Verma,et al,1981).

A critical evaluation of the previous literature indicates that the effect of many
pesticides and synthetic fertilizers on the freshwater fishes have been studied
extensively and there is comparatively less work on the effect of Chlorpyrifos

on this group of fishes , although these compounds are commonly used in
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agricultural fields in this area. Toxicity is a relative property of a chemical
which refers to the potential to have a harmful effect on living organism (Rand

and Petrocelli, 1985).

Temperature conditions in toxicity tests are important
parameters to be considered (Cope, 1966; Walker, et al, 1964,
Henderson, et al, 1959 ;Thakur, et al, 1981; Thakur and Pandey, 1988 ;Sah, et
al,2007. Basak and Konar, (1977) reported 168 hours Lcsg of BHC for
Heteropneustes fossilis to be 7.58 ppm at 20-35°C water temperature having
7.0 pH. Water temperature is one of the most important factors in the
environments of aquatic organism and plays a vital role in determining their

distribution, growth, reproduction, metabolism and behaviour Sah, et al, 2007.

The hardness of water, alkalinity and pH have no
major effect on the toxicity to fish of chlorinated hydrocarbons
(Henderson, et al, 1960). Gamaxene is reported to be more toxic to
Channa punctatus and Heteropneustes fossilis in comparison to Anthio — 25,
Dimercon and Sevin (Chakravarti and Chaurasia,
1981); and on common carp, Cyprinus Carpio (Kaur and Virk,
1983).Cypermethrin has been found to be more toxic in Channa punctatus
(Mishra and Thakur,2006).

Animals are sensitive to chemical signals at low
concentration and they may rely on this sensory input to control their attitude
and behaviour (Todd, et al, 1967). There is increasing realization that the effect

of pesticides on the reactions of fish other than the easily observable mortality
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effects, must be taken into account in evaluating the complete ecological

impact of a contaminating substance.

Visual observations on behavioural responses of C.
batrachus to lethal and sub lethal concentrations of Chlorpyrifos are in
agreement with those of Cyprinus carpio (Datta, 1980),

Cyprinus carpio , Poecilia recticulata (Jivasek, 1981), Barbus

Stigmata (Manoharan and Subbiah, 1982) and Atherinops affinis,
Rhaecochilus vacca, Oxyjulis Californica, Chromis punctipinnis,

Girella nigricanus, Lythrypnus dalli, Hypsoblenius jenkinsi (Hope, Stoffel and
Zebra, 1983) exposed to different organochlorine pesticides. The report of
lindane poisoning on brown trout, Salmo trutta L. by Drewett and Abel (1983)
is in agreement with the findings on C. batrachus exposed to Chlorpyrifos.
The reaction of fish can be in general characterized by erratic marked wound
patches, discoloration and depigmentation of skin, ataxia and intermittent
paralysis. Similar behavioural response to Zinc poisoning has also been
reported in Channa punctatus by Khangarot (1982), malathion poisoning on
Hetropneustes fossilis by Chaudhary, Pandey and Dubey (1981), Notopterus
notopterus by

Verma, Tonk and Kumar (1983),urea exposure on C. punctatatus by Sah, et
al,2007.

Although there have been many reports of
pathological lesions caused by pollutant in fish, there have been few systemic
descriptions of the toxic syndromes associated with exposure to pollutants.

Such descriptions are clearly desirable as an aid to understanding the
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mechanism of action of pollutants, and could be diagnostic aids in the
investigation of fish mortalities where the accidental or negligent discharge
of pollutants is suspected. The symtematology, leading to death produced by
the exposure to Chlorpyrifos in the present study was indicative of the general
toxic effects produced by most of the organochlorine insecticides. Drewett
and Abel (1983) reported effect of lindane poisoning on Salmo trutta, at death
the gill filaments were a bright red colour, indistinguishable from control fish.
This colour gradually faded until at approximately 2h after death the gills were
white this occurred in all lindane — exposed fish irrespective of the poison
concentration. Gills of control fish faded slightly within the fish 2h after death
to a pink colour, and did not turn while after rigor mortis had passed and

decomposition begun after 20 h.

Death of fish exposed to lethal levels of Zinc involves
tissue hypoxia (Skidmore, 1970; Burton, et al, 1972) and it may be therefore
that fish killed by pollutants may show pathological sign of hypoxiain addition
to signs specifically associated with the poison. Similarly of the signs of
lindane poisoning and of hypoxia in Salmo trutta suggest that death from
lindane poisoning may be associated with tissue hypoxia (Drewett and Abel,
1983). Physiological and biochemical studies on fish exposed to lethal levels
of Zinc (Skidmore, 1970; Burton et al., 1972) indicate that tissue hypoxia is a
result of Zinc poisoning and probable immediate cause of death, since zinc is
not a potent internal poison (Skidmore, 1970). The convulsion and ataxia
shown by Chlorpyrifos poisoned fish suggest that Chlorpyrifos has a

neurotoxin action in fish. If tissue hypoxia occurs as a result of Chlorpyrifos
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poisoning, it is likely to be due to loss of co-ordination in the cardiovascular
and /or respiratory systems. Similar observations have been made by O’ Brien

(1967) in insects and mammals with lindane poisoning.

It is generally recognized that fish respond to toxic
chemicals by increased opercular movements (Belding, 1929). The
stickleback breathes normally about 120 times per minute at 17°C. When
heavy metal salts (Copper sulphate, 64 ppm and lead nitrate
500 ppm) are put into the apparatus the rate of opercular movement and rate
of Oxygen consumption rise. This is due to increased activity, as the fish
senses the unfavourable changes in its environment and struggles. As the
toxic process advances the respiratory movements become more and more
rapid, more regular and of increased amplitude. Despite the animal efforts to
maintain its oxygen supply, the oxygen consumption falls, returns to normal
and became subnormal. After periods of struggling and rest, and minor
fluctuation in the opercular movement, the fish sooner or later becomes
exhausted. When the rate of oxygen consumption sinks to about 20 per cent
of normal the opercular movement begins a precipitous descent and fish dies
(Jones, 1948; 1964). The effect of an insecticide Chlorpyrifos on Clarias
batrachus shows increased opercular movement .A number of published
works are in agreement with the present finding (Jones, 1948, 1964; Annes,
1975; Kumar, Pant and Khanna, 1979; Srivastava and Srivastava, 1979; Datta,
1980; Khangarat, 1982; Arunachalam and palanichamy,

1982 ; Mishra and Thakur,2006). Chaudhary, Pandey and Dubey (1981)

observed irregular opercular frequency in Hetropneustes fossilis exposed to
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malathion. In Hetropneustes fossilis, the opercular movement increased
enormously for 15t few minutes, but the average opercular frequency has
decreased in 24 h time. They showed high correlation of coefficient against
concentration. Nagendran and Shakuntala (1979) observed that under the
exposure of sub lethal concentrations of sodium

pentachlorophenate, Puntius ticto exhibited significant increase in the
opercular / surfacing activity. Sah, et al,2007, showed effect of urea on body
composition and behaviour of C.punctatus and observed decline in opercular

movement and aerial excursion.

Basak and Konar (1977) observed deformed taste
buds and reduced feeding rate in Cyperinus Carpio exposed to
DDT and increased growth rate in Tilapia mossambica by 28% in DDT treated
ponds. Holmberg, et al, (1972) recorded considerable loss of body weight in
Anguilla anguilla exposed to pentachlorophenol found reduced feeding, and
growth rate in Heteropheutes fossilis exposed to malathion. In the present
study on Clarias batrachus exposed to Chlorpyrifos, a reduction in body
weight as well as in feeding rate has been observed. Similar results have been
obtained in fingerlings of Cyprinus carpio exposed to endrin (Datta, 1980);
Poeciliasphenops (black molly) exposed to chloroform, tetra—chloroethylene
and trichloroethylene (Lockie, Schecter and Christain, 1983). Manoharan and
Subbiah (1982) showed that sub lethal concentrations of endosulfan causes

marked reduction in feeding rate from Barbus stigma.
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Verma, Tonk and Kumar (1983) reported that Thiotox (T), and
organochlorine and Malathion (M), organophosphate insecticides exposed
Notopteus notopteus consume lesser amount of food compared to
unexposed fishes. The rainbow trout, Salmo gairdnei after prolonged

exposure of hexavalent
chromium showed no growth retardation (Pulte, Galilean and Strik, 1982).
Food intake of Macropodus cupanus reared in different concentrations of
Carbaryl did not vary significantly while growth decreased with increased
concentration of Carbaryl possibly due to increased expenditure of energy on
metabolism (Arunachalam and Palanichamy, 1982). Thus it appears quite
clearly that reduction of body weight and feeding rate occurs after toxicant

specific reaction (Thakur, 2007).

The body composition of fish has been reported in
relation to size, age (Lovern, 1938), sex, locality (Zinevici, 1970), nature of food
(Hornell and Nayudu, 1924) and season (Philips, 1969) but information related
to the effect of pollutants on body composition are scanty. The moisture
content of freshwater fishes has been reported mostly between 70-80%
although values as low as 53.7% in Hilsa ilisha and high as 88.8% in Cyprinus

Carpio are not uncommon (Anonym, 1962).

When Clarias batrachus are subjected to 15 days
exposure of 0.15 ml/l of Chlorpyrifos thereis aloss in body weight, liver weight
gonad weight and hepato-somatic index and gonadosomatic index, while
water content of body ,liver and gonad in exposed animals have increased

significantly after Chlorpyrifos treatment. (Choudhary, Pandey and
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Dubey,1981), demonstrated that the water and lipid contents of the whole
body and ovary decreased compared to control. The liver water increased
from (75.492+ .082 to 86.5+1.9) with the increasing concentration of malathion
in Heteropneustes fossilis. Verma, Tonk and Kumar (1983)reported increased
HIS and decreased water content of liver

of  Notopterus notopterus exposed to thilox (T), an
organochlorine, Malathion (M), an organophosphate and M/T and T/M
combinations. A significant decrease between 27 % and 43% in the liver size
and liver somatic index of Flounders were observed as a result of cadmium
exposure (Larsson, et al, 1976). The effect was not due to a drop in the water
content of the liver, as this parameter was unchanged. It has also been shown
iIn mammalian experiments that cadmium induces various changes in liver;
from at least activity to certain lever enzymes to serves liver cirrhosis (Nilson,
1970). However, cadmium induced effects on the liver have probably been

over looked in the past (Nordberg, 1974).

The decreased liver weight of Chlorpyrifos, exposed
fishes as observed in present investigations is similar to those reported by
various authors (Larsson, et al, 1976; Nilson, 1970; Nordberg, 1974). The
decrease in liver weight is not due to decrease in water content but possibly
because of decrease in protein, fat and other solid materials. Increase in liver
water suggests very strongly that there is degradation of protein and fat of the
liver. It has been reported that an animal may loss practically all of its fat and

half of its protein and live but loss of only 19% of its water causes death
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(Maynard and Loosli, 1962). Similar observation has been made by Thakur,

1987.

The LCso value for this fish has been calculated to be
low. Generally Chlorpyrifos, applied at the rate of 50 Ib/A in the field. The
Chlorpyrifos is found to be much toxic at very low concentration in present
investigation on Clarias batrachus. As LCso of Chlorpyrifos is determined to
be very low i.e. 0.15ml/l in
Clarias batrachus. Thus there is every chance of aquatic contamination by this
pesticide. In previous studies with much hazardous and persistent chemical,
like Organochlorines such as DDT, Lindane, BHC etc. and Organophosphate
insecticides accumulation in the body, has been reported by many workers in

the past.

The Chlorpyrifos is highly toxic but not persistent
chemical. It disintegrates at faster rate. Due to this property itis considered to
be friendlier by the farmers in comparison to other pesticides. Further
investigations are to be encouraged to finally establish Chlorpyrifos

contamination to be declared safe for various water bodies.
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Summary

Investigations were undertaken to record the effect of
Chlorpyrifos, an insecticide on toxicity, behaviour and body composition of
an air-breathing fish, Clarias batrachus (Linn.). The 96 hours toxicity limit

(TLm) value for this fish has been calculated to be 0.15 ml/l.

The behavioural response of the fish towards toxicant
was grossly dependent on concentration and length of exposure. Increased
aerial excursions and opercular movement was observed as immediate

response of fish towards the toxicant.

Liver weight, Hepato somatic index (HSI), gonad
weight, gonado-somatic index (GSI) decreased with increasing concentration
of Chlorpyrifos. There was marked increase in liver water (16.26%) and gonad
(19.80%) water in animals exposed Chlorpyrifos for 15 days. Decreased
feeding rate, growth rate and hydration of liver and gonad indicate the toxic
effect of

Chlorpyrifos.

When fishes were exposed to higher concentrations of
Chlorpyrifos, hyper excitability, increased aerial excursions and opercular
movements were observed as immediate response of fish towards the
toxicant. The Fishes showed restlessness and tried to jump out of aquarium.

Fishes were often observed swimming with jerky movements. After some
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times fishes settled to the bottom of the aquarium but was in restless

condition.

In higher concentrations of Chlorpyrifos fishes showed
red wound patches on the skin surface at different places of the body. Marked
discolouration of the skin after Chlorpyrifos exposure has been observed.
Similar red patches were also observed on the gill surface and at the bases of
dorsal,pectoral,pelvic and caudal fins of the Chlorpyrifos exposed Clarias
batrachus. Swelling of base of fins was also recorded in exposed fishes. The
terminal phase was characterized by agitated movements, tremors,
convulsions and loss of balance. Shedding of skin of body surface and bases
of fins also occurred. This caused water of the aquarium to become dirty.
Before death fishes became senseless and finally settled to the bottom of

water in the aquaria.

The feeding rates decreased with the increasing concentration of
Chlorpyrifos. This visual observation was further supported from the
analysis of the gut content. The gross food conversion rate could not be
worked out since the discarded feed left in the agquarium was not accounted.
The growth rate of tagged animals in 15 days decreased to 18.5 per cent

against control.
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Diel Cycle of Some Abiotic Factors in Winter Season of
Talla Pond, sukhjora, Ranishwar, Dumka Jharkhand

-Prof. Dr. Prasant Patar
Assistant Professor, H.O.D Dept of Botany, M.G College Ranishwar,Dumka (S.K.M.U) JHARKHAND

ABSTRACT :-

Fluctuation in different abiotic and biotic factors of aquatic ecosystems at different hours of the day irrespective
of day and night is known as ‘diel cycle’. Diel cycle refers to the events that recur at 24 hours intervals or less,
irrespective of day and nignt. Diurnal studies of water bodies given an idea about succesional changes in the
physico - chemical parameters as well as biological spectrum of the water reservoir at different hours of the day.
Diel cycle of some abiotic factores of Talla pond, Sukhjora,Ranishwar, Dumka,Jharkhand was assessed during
Winter season in the year 2012-2013. Maximum air temperature was found to be 20.2°cat 3. 00pm. and minimum -
14.5° ¢ at 3:00am in Winter water tempereture of pond flutuated in between at 16.5°c at 3:00am. To 21.2°C at
3:00pm pH ranged between 6 to 6.4 Lowest dissolved oxygen (DO,) .2 ppm was recorded at 7:00 am and
highest 3.9 ppm at 11:00am. Minimum amount 62 ppm of free carbon dioxide (FCo,) was analysde at 11:00am
and maximum 100ppm at 07:00pm. Carbonate (Co,)alkalinity remainded completely absent throughout the entire
period of diurnal study. Bicarbonate(HCo,) varied from 148.2 ppm at 7:00am to 174.8 ppm at 3:00pm

Keywords : Diel cycle, abiotic, abiotic, physico-chemical, parameters, biological spectrum, successional
changes, reservoirs, alkalinity, ecosystem, ecosystem, biota, autotrops, photosynthesis.

INTRODUCTION :-

Fluctuation in different abiotic factors of aquatic ecosystems at different hours of the day irrespective of
day and night is reffered to the ‘Diel cycle’ It reflects the biological activities going on in the aquatic environment.
Diurnal fluctuation gives an idea about the variation in the physico-chemical factors caused by the biological activities
in the system. Ecosystem is constituted by abiotic and biotic factors which interact in such a way that there is a flow
of energy in the form of food, leading to the formation of tropic structure represented by producer, consumer and
decomposer. Pond is a fresh water, lentic, aquatic ecosystem. Diurnal fluctuation of some abiotic factors of Talla
pond of village sukhjora, Ranishwar, Dumka, Jharkhand was carried in winter season of the year 2012-13. Earlier
diel cycle of different ponds have been evaluated by several scientist like Singh and Saha (1981), Khan and
Siddiqui (1970), Nesar (1977), Patil, Singh and Harshey (1982) etc. According to Odum (1971) diel is reffered to
the events that recur at 24 hour intervals or less, irrespective of day and night. Diurnal studies of water bodies give
an about the succesional changes in the physico-chemical parameters as well as biological specturm of the reservoir
at different hours of the day. Some research scholars have paid special attention to the diurnal changes inthe
hydrobiological features of different fresh water ecosystems.
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Physio-Chemical Analysis of Talla Pond Sukhjora,Ranishwar Dumka,
Jaharkhand.

Prof.Prasant Patar
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ABSTRACT

Biotic factors have great immunological significance. Physicochemical factors
have direct impact on the functioning of aquatic ecosystem.

Physicochemical parameters of Talla pond sukhjora, Ranishwar
Dumka,Jharkhand have been carried out in detail monthly were collected from
july 2012 to june 2013. Then by the use of following parameter there
obserbation have a been found. Water temperature January — 18fic September
—31.5Ac PH. 7.8 to 9.2. Do, xanpe between 4.2ppm to 7.6ppm. Fco, 4.5ppm in
October and varied from 25ppm in Aprill. Co; absent except may and june
H,co; 70ppm to 104ppm highest in monsoon.

Transparency varied from 30 cm in july and 110 cm in January.calcium harden
20ppm to 30.2ppm. Lower in rainy season. Calcium — 18ppm to 48ppm highest
in summer.

Chloride — 28ppm to 46ppm. Po, varied from 0.05ppm to 0.34ppm. No; 27ppm
to 1.12ppm.

KEYWORDS

Physicochemical limnological, Transparency, Hardness, Carbonate ecosystem,
Photosynthesis, calcium chloride, aquatic, Parameter, essential
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INTRODUCTION
Abiotic factors have great limnological significance. Physicochemical factors
have direct impact on the functioning of aquatic ecosystems. It regulates all the
parameters. Meteorological conditions influence temperature, turbidity and
other physical characters. Sunlight, temperature and other physical factors
contribute significantly on diurnal and seasonal variations of phytoplankton

and micro-organisms. Chemical factors also contribute abundantly on
physical,chemical and biological features of aquatic ecosystems. Producers and
consumers of water bodies interact significantly. It is quite essential to analyse
the physic-chemical parameters to understand the fresh water pond
ecosystem.

Physico-chemical parameters of Talla pond, Sukhjora Ranishwar have
been carried out in detail. Monthly data were collected from july, 2012 to june,
2013 of the following parameters: Water temperature, transparency, Ph,
Dissolved oxygen (DO,), Free carbon dioxide (Fco,), Carbonate, (Cos),
Bicarbonate (H Cos) alkalinity, total hardness, calcium hardness, calcium,
Chloride, Phosphate and Nitrate. Pond water showed noticeable variations.

1. Water temperature — water temperature varied from 18.00f ¢ to 31.5f ¢
Lowest temperature was found in January and highest in September.

2. PH — PH flucturated in between 7.8 to 9.2. It ranged from acidic to
alkaline range.

3. Do, — it ranged between 4.2 ppm to 7.6ppm. Lower Do, value in pond
water might be due to standing state to lowest current greater
decomposition and increased respiration by heterotrophic organisms.
Do, plays an important (Pivot) role in determining the quality of water.
Royal Commission(1898) has prescribed a scale for judging the quality of
water on the basis of Do, as — (I) clean having 7.00ppm Do, (II) Moderate
having 6.00ppm DO, (lll) Doubtful having 5.00 ppm DO, and (IV) bad

and inversely by the rate of respiration and the rate of organic
decomposition.
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Assistant Professor
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M.G College Ranishwar,Dumka (S.K.M.U) JHARKHAND

ABSTRACT

Fluctuation in different abiotic and biotic factors of aquatic ecosystems at different hours of the day irrespective:
of day and night is known as 'diel cycle'. Diel cycle refers to the events that recur at 24 hours intervals or less,
irrespective of day and nignt. Diurnal studies of water bodies given an idea about succesional changes in the
physico - chemical parameters as well as biological spectrum of the water reservoir at different hours of the
day. Diel cycle of some abiotic factores of Talla pond, Sukhjora,Ranishwar, Dumka,Jharkhand was assessed
during summer season in the year 2012-2013. Maximum air temperature was found to be 29.6% at 3 .00pm. and
minimum 25.4° at 3:00am in summer water tempereture of pond flutuated in between at 26.2% at 3:00am. To
29 at 3:00pm pH ranged between7.2 to 7.5 Lowest dissolved oxygen (D02) .48 ppm was recorded at 3:00am
and highest 4ppm at 3:00pm. Minimum amount 26ppm of free carbon dioxide (FCO02) was analysde at 3:00am
and maximum32ppm at 11:00pm. Carbonate (C03)alkalinity remainded completely absent throughout the
entire period of diurnal study. Bicarbonate(HC03) varied from 242ppm at 7:00pm to 280ppm at 7:00am

Keywords:

Diel cycle, abiotic, abiotic, physico-chemical, parameters, biological spectrum, successional chaneges,
reservoirs, alkalinity ecosystem, ecosystem, biota, autotrops, photosynthesis.

INTRODUCTION

Fluctuation in different abiotic factors of aquatic ecosystems at different hours of the day irrespective of day
and mght is reffered to the 'Diel cycle' It reflects the biological activities going on in the aquatic enviroment.
Diurhal fluctuation gives an idea about the variation in the physico-chemical factors caused by the biological
activities in the system. Ecosystem is constituted by abiotic and biotic factors which interact in such a way that
thergi$ a flow of energy in the form of food, leading to the formation of tropic structure represented by producer,
consumer and decomposer. Pond is a fresh water, lentic, aquatic ecosystem. Diurnal fluctuation of some abiotic
factors of Talla pond of village sukhjora, Ranishwar, Dumka, Jharkhand was carried in rainy season of the year
2012-13. Earlier diel cycle of different ponds have been evaluated by several scientist like Singh and Saha
(1981), Khan and Siddiqui (1970), Nesar (1977), Patil, Singh and Harshey (1982) etc. According to Odum
(1971) diel is reffered to the events that recur at 24 hour intervals or less, irrespective of day and ni ght. Diurnal
studies of water bodies give an about the succesional changes in the physico-chemical parameters as well as
biological specturm of the reservoir at different hours of the day. Some research scholars have paid special
attention to the diurnal changes in the hydrobiological features of different fresh water ecosystems.
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Diel Cycle of Some Abiotic Factors in Rainy Season of Talla Pond,
' Sukhjora, Ranishwar, Dumka Jharkhand

'Prashant Patar and ‘Monika Patralekh
'M.G. College, Ranishwar, Dumka, ‘Deoghar College, Deoghar

ABSTRACT

Fluctuation in different abiotic and biotic factors of aquatic ecosystems at different hours of
the day irrespective of day and night is knewn as “diel cycle”. “Diel cycle refers to the events
that recur at 24 hours intervals or less, irrespective of day and night. Diurnal studies of water
bodies give an idea about succesionai changes in the physico-chemical parameters as well as
biological spectrum of the water reservoir at different hours of the day. Diel cycle of some
abiotic factors of Talla pond, Sukhjora, Raniswar, Dumka, Jharkhand was assessed during rainy
seasonin the year 2012-2013. (laximum air temperature was found to be 33.2°C at 3.00pm
and minimum 26.5" C at 3.00 am in monsocin. Water termnerature of pond fluctuated in
between 29.5°C at 3.00am to 35.4°C at 3.0Cpm. pH ranged between 6.00 to 6.8. Lowest
dissolved oxygen (DO,) 0.4 ppm was recorded at 3.00am and highest 3.6 ppm at 3.00pm.
Minimum amount 14.00 ppm of free carbon dioxide (FCO,) was analysed at 11.00 am and
maximum 27.2 ppm at 3.00 am. Carbonate (CC,+ alkalinity remained completely absent
throughout the entire period of diurnal study. Bicarbonaie (HCO,) varied from 86.00 ppm at
7.00am1t093.2 ppmat 11.0Gam.

Key words: Diel cycle, abiotic, biotic, physico-chemical, paramcters , biological spectrum,
successional changes, reservoirs, alkalinity, ecosystem, biota, autotrops, photosynthesis.

INTRODUCTION of some absotic factors of Talla pond of sillage
Sukhjora, Fanishwar, Dumka, Jharkhand was carried
in rainy season of the year 2012-13. Earlier diel cycle
of different ponds have been eveluated by several
scientist like Singh and Saha (1981), Patra.and Nayak
(1983), Saha and Pandit (1984), Khan and Siddiqui
(1970), Nasar (1977), Patil, Singh and Harshey (1982)
etc. According to Odum (1971) diel is reffered to the
events that recur at 24 hour intervals or less,
irrespective of day and night. Diurnal studies of
water podies give an idea about the succesional
changes in the physico-chemical parameters »s well
as bioiogical spectrum of the reservoir at different
hours of the day. Some research scholars have paid
special attention to the diurnal changes in the

Fluctuation in different abiotic and biotic factors of
aquatic ecosystems at different hours of the day
irrespective of day and night is reffered to the “Diel
cycle”. It reflects the biological activities going on in
the aquatic environment. Diurnal fluctuation gives an
idea about the variation in the physico-chemical
factors caused by the biological activities in the
system. kcosystem is constituted by abiotic and biotic
factors which interact in such a way that there is a
ilow of energy in the form of food, leading to the
fermation of tropic structure represented by
producer, consumer and decomposer. Pond is a fresh
water, lentic, aguatic ecosystem. Diurnal fluctuation
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Estimation of Primary Productivity of Shivaganga Pond of
Baidyanathdham- Deoghar, Jharkhand [India]

'Monika Patralelch and ‘Prasant Patar
'Department of Botany, Deoghar College, B. Deoghar, Jharkhand- 814113, India
‘Department of Botany, M. G. College, Raniswar, Dumka, Jharkhand

ABSTRACT

Primary productivity is an important parameter to assess the quality of water. High
productivity nature of water indicates greater degree of pollution. Phytoplanktonproductivity
of Shivaganga pond of Baidyanathdham, Deoghar, Jharkhand was estimated at monthly
intervals in the year 2002-2003. Noticeable data were collected. Minimum G. P. P.
(0.0525mgc/I/hr) was observed in winter (December) and maximum (0.5625 mgc/l/hr) in
summer (May), N.P.P. was assessed highest (0.4425mgc/I/hr) in March (summer) and lowest
(0.015mgc/I/hr) in December (winter) Ratio of N.P.P. and G.P.P. was found lowest in July and
highest in ivlarch. Community respiration was minimum in November and maximum in June.
Ratio of G.P.P and respiration ® was analyzed minimum (1.285) in July and maximum (30.5)in
March, which reflects the degree of pollution.

Keywords : Primary productivity, parameter, quality of water, pollution, phytoplankton, Gross
primary productivity (G.P.P), Net primary productivity (M.P.P), community respiration,
Limnology, Ecosystem, Biomass, Biotic factor, Abiotic factor. '

INTRODUCTION Primary production refers to all or any part of the
energy fixed by green plants (Dash .993).
Productivity refers to the rate of production on a unit
area basis. The total amount of solar energy
.‘w—‘/‘ . .

converted (fixed) into chemical energy by green
plants is called gross primary production (G.P.P). A
certain portion of Gross Production is utilized by

Primary productivity is as important parametér in
respect of limnoiagy. The energy available to support
thie bio-activities of aquatic ecosystem may be
guantitatively assessed by primary productivity
(Ohle, 1956). Productivity of aquatic environment
may be greatly influenced by weather conditions
(Agrawal, 1980, Thomas et al., 1980 and Kaul, 1985). plants_itself for maintenance (largely respiratory

Phytoplankton comprises most important and major ~ M€"8Y I_OSS) and the rem'ainder is called Net Primary
group of primary producers in water bodies. Bio- Production (N.P.P), which appears as new plant

physiological activities of aquatic ecosystems can be bi9m355~ Thus N-P-‘P = G-P.P‘AutotrOphIF resplratloru
assessed bv regular evaluation of its primary “ Primary production of Phytoplankton is an integral

productivity. Siddiqui et al, (1980), Patra (1985), .n‘nani'h.rst(.ation o-'f biotic fathrs, which hea¥e gn
Chopra et al., (1990), Kundu and Jana (1994), Kumar important role in the tropic structurethrough its
(1996), Florin and Montes (1998), Harikrishnan and significant contribution of energy input in water
Azis (2000), Kurnar (2000,2001) and-Dutta (2003) hodies (Datta, 2003). Production in natural water is
have made significant contribution in respect of dependent on the incident radiation energy, the
crimary productivity of aguatic ecosystems. carbonsupply, the nutr'ient'andthetrace elements.

-[i53]







arfaa famt,
i~ 5, 3{eh- 17-18, G-I 2015 ISSN: 0976-2671
|. 5Tt T STRIe

5/%To BT g
2. I A 3R gd T % YO TTER H qOAHE S

12/& 99 FHE

3. W 9Ra § A1 foen: e favemm

17 /3o YT YWIE AEd
4. fafegr vyra o foen Fifq; s gHianeTs Jwaq

21/dd™ HAR FF1

N

. SR % o Hefd e w1 sifeedn g =
25 /3T, 3 fas

28 /7" Tt

31/2fo THom AN & &iat HART

6. fruen & s 9 ynfaeiern
7. e Sitad | T St % godt w1 e

8. W YATAA Uk B AT i fiyann

35 /99 AR feg
9. T - 3= 3t anfeardt
40/g9a 9
10. st
44 /3nfeea AT i
1. Wifzer g =1 gfafara &
47 /30T Waw

12. 209 w1 9 faer # foad sfaal &1 uerifas en<iem: T 3teraq
50/%fo famer swur e
13. 3NYfs ety Td 9<e §LH At FHOR W HEA THY & AEE

53/9Uga FHAR
57 /TS 99

62 /fuant sgurdt

14. et Tt UF WHE qoAida

I5. 91 1 339 R faRE: T e



=T WA 3R o UA & U fauw @ qorTeTen STEEH

®UH H[ART
WEEF We, Ty faam, st wefaeed TR, fa. w1 4, favafaares gae

GRS YHIT HEE § Wes S S Hedd § it R 1 fed w9 9 e wsft yEo
Tt Y ® SR W Sufd 3fted B €)1 Huaa: a8 e € R sna & weft it weem
Y THIA B VAW F W I @ER R € iR iR s a = T, Fifw qwl g
it a7 S € weae’ wEa 2
_ ‘g’ B Hew § =g iR STRaasia B gRI KA SATeAl 981 € S T T 2 IT:
3 oerE H Yoau W (= 1 R qen * sigaaaia &1 foren’ # wge | s fE s
T TR & Hasl H e el o S SavEd Wi e €
e faar &1 wEea giE=a,
=g & yI dadl faen,
3Ea-aTid 1 g weel foaen,
=g 1 yoae faER el etid A% 1 W faER 1 qorHh SIHEgE qel
yeae &1 faviand qen
fred

T el @ favewo & %9 ¥ gy fouR ® ww w0 @y fem -

(1.) vy fauar =1 wewr o= -

el AT Y- HEE @ Sria o W0l @ ®9 § WieR fhar S €, S gor:
Wi den o7& QY VR & AN | I 2, Fel Wi w1 e gan - Qe a1 Twey qen o1 o o1 g
2- =g rufa Sif@l 39 YRR Toae &1 a1 gan oifel & Tl

SfeT T8l e § fF 97 Yo @ gafad o ? wifs fow afk ofe 9 3en o &
Weasl 1 | T S A 96 #1847 R 8 e e weraey 96 ® 98 90 9 afud
T U5 TH 21 3E 379 9ot Al w1 oA W TR wedel ) uRefid H g el T € -
A F g0 S T WK S e- 9% WO weoldl o1 3% WK SY, WIor, =ey, orHnHol iR
TR 3 W ¥ WE 9 geae H A0 F S @)
T YEH ® gN WK 9 g 9 Seed € 39 ged ¥ wRdg yeor- diwie & sfaia
fiy-fio= JFR B Ha TS B o- 9 =4, dig, 99,380 ) fer @Rl gw = oI ergaHa
% fouri 9% € 39 = Hifaa @i
(2) g H YAY SR~
WeaE H WA Srhiyg qe yEfdd sare = g9 § 919 g 21 9% 41 Al WA = @ 91 7
=) AT A SO B W Ye TR R g HEl T e TR -
srffa= femed (12) TH-5, 3H- 17-18, FHGL-[A, 2015

S e W =



G
s

N »g%f}




_géx:w £
e
s




-

B, gamieer

",vw

A




T

1 &1 i

0e o s

e g
reds

¢ ey

dIRin

e aee

P Bl

o
s £
g










e 19




gl

i







ISSN: 0976-2671

. | P T we s R afteg # Sl ot
b (X0 0- 1831/2009-10 T 910/93-94, Frazét gz wHw 21,1860)

www.anuchintanfoundation.webs.com




L% ihe /TF

Bihiieh bbb ols /9¢
Bblle b Rltkk] ki b 155 ebllkkl BRE L
Lale bt bisbl /7€ |
B2k 1t 2318 Bhik b bl i 9
Lkt lkhb /LT
leplky - B L jhl loblok
15 Mhte kPR /TT
kbk| DlK b lbblak b
lekkhL RUA /91
kp-p|Ble %n loh Belly L bt bl LLRE] €
kMR lBkimb o) /7]
bhiate $ioliohlddb] h ¢ EDE bhlAb $ Mok T
21y Mkt lan3)/s
bifeal b [2le o blaE

1L9T-9L60 :NSSI 6102 kin-Libkin Z- | -ttt ‘6 -hb
‘18hb] kbalhie




6107 kls-pobinT-1 wie ‘0-hb ‘|ahb] kbl

e BE 1Rklbb il plie o kil Roklh SBHe e B kR
% PbIBK $bi] 2 Iblke khik 1t b % hWlbok SRISDIN Dbk
L kbbb b [dlk %kt (2 Hedkelk WiR% %h blhK Rl ki bl
2k e PRIAL L LML blpIK % 122 12 kit Loty lolkk] 1% Brblke
MEL L B % kb Bl % bbbl b Deikk Mbl b Rl
B2 b lekall ‘14 Dle % 2kl b2 b bl bdr ‘1o BI% % lohle
ﬁ%w%%ﬁm_gz_ﬁwmwm;z?oﬁ_ﬁ%
Prisleh b bloch Wik $blo b klnd%e 1B 2 lakhl 14 Wikbkklhe
b Ekllk L% kishels |2 Bl 1BI2 2beuls kb kil 1eke Bhjie
2 LBl lnh RIBNE ElRIK kolteld] Lt Dl Rotb b o [2lk ks
frklal 2 itk lajhk) 1% Lekliete 0 1% Lklle b Utslle SoblI20/0 L
b [olbly 71 2bE £ DItk bl 12 Rk lklke L BIZNE kiDL
i) & Bibllete |t |2l bhie bIBK |k lols kD | Bk [ Lalle
sl 2 1R bbb |4 [blslke o 12k k3 blilie 23D [% LI bhld
be 5 ek 2 fefk 2ol Blbkolie 12 bio b fr kD] kS % IDEDM [t
BI2DIS BI2h % P elth] bt Drbliete |4 %2lk 14 |kblhik blplk
12 2l LBy LD LB 1 blesh e kil th BE Dl bk ®

Lt By Lebth BUSI4b blK b hbslh tivie] 13 1Dl BI3DIS PRI 4

12 ®h B b kgl ke % ph kPRt bIBK |lelkb bealh 1

ezl Mol e Eolte L LElDB 2l L k2 DD L BD Neealll
B BB I 12 Lk 12 kb delbb (% kil MEE M khie 2D @
Hh Rl2kte Bl lkp b lk3b 1% DhieD |LIDE] Dby bio

SaEtlE 1ehS ‘eallal ‘ERIERUSH llbit Whhh ‘Likbl 2] -thlkalf
2h] b fahd)

hhzle o ezl e 2l

£
4




/ 6107 kin-Dlokin 7-1 tle ‘6-hk ‘lahb] kil

9 6107 kfs-Lbhin T-1 tle ‘6-hk ‘|ahb) kivajble

12 ebb 12 1% lkbitdilh
e bab| lohi Mie IbEDIE Lk ldth kb BRIE bWb] ki
. T ~ . AV

lh 1% ik 2%l N3 % bhblol DIS lskol g skl |20 b 12
BB 3o [3kolte bhkle lbb b Bl Y 251D b w2lb Shlk DeilklK

|klRlEE Mie PRalklf 1% |hih 2 IRhidb] BhE $h e [42lk % blhE
12 BB | |2 bted klir Lo IPRER [ Dis B DIP Uabb] it ha
1% 12 1012 |h f Ik 2o B L 2 1D 12 libte ship Lo Lalie
It kbl BS | Lllhis 2| dh 2 ePK L 20D M k3|kbol
e bbb BE |EBld)bh DI 3k LRI 12 Pls k®] ko D%
th bllie lklbb |2 Ik kb Db % bleblieh t [Nl DS [Slk
B2k 1 bt 12 [l 1B Lot ble 1B PBR 13 BB G Lo 2 kb
2k 2k 1|2k s L ] 2leth LbhE 116D REB) Lo bkl Mie @
ElRD>E 3k 2 Ll kag ls Wik te linfi 12 BB o btk 22 & lsibke
Hie ol kblis Bie [2 200 [t Bhll % [BD welk ¢ BBK

12 1bre poodllr bt B3 %
hryte lkhie 2 IBhte RRILIDIK 1% b hiwb %h % lo ki %
12k b 2IBK 2 (B lkhlte RIPR) 12 20 12 kab bi Ms-Mb 12 Pk
BT (IS | ple 212 Blb o IDBYIS6] i Dbjh 1R e Mkl b 12
12} 12 kP Lt |tk IkBID 2bI2 Rie Mie L fslh Phbie bkl %

bk ID¥o] [lkdt kb6 Blk bt [BMle b %hk L% 18 kb lokb b lklde
Lk Plb 2eh@) 12 12k kb Blb L ekie e D lok Mld| b
Lok 1t 12 Mk bis [Ptk |3k Dite lalbkls b Bieth Rikah ik
b2 Ife Phlis 2k lkklb I 2l [EDYle 1 blalh Bis Ik Lelbb Suf
a&&%ﬁﬁ&gﬁ%%%%g

L1S &b plr by Il W22 by L%
12 1% loba rali 2h Bisy B kil 1o Lk bie B 2 loWle
k| 2 B2 I@ad 2k 1B Db Dl b lbR kolfle 1 Lle lokhh]
€lh & bb lbi lelob] 120 [ ISk plie s P2 fr Ml Bph
e Lo 2% Rl sy 2 £ 2k 1 hpK ‘Bhelald & kol kiple
I2lhlie ek 2k s th BIR Mie S2k b 113 2ol M 18 Il b

® lbl el Sl 2edie v hebb bis 2 53 15h 2 [pe Dl
EE%EE%ER%& HRE B kbl ] 3 D13
Blajlo %l 22 B2 b UARS 14 Lxb Gl n%_%rmhﬁwmm
2¢abl Bbh lkhie B lehlie ‘
ﬁﬁgggégrﬁf e LAl lhbe ls 112 1ob (o
ﬁs%ggﬁﬁmwﬁfmm%%w%:ww&
{2 B3} b IPhslbls 3Dk 1 lreoly [ib S 20l [21s %] B BB Uk by 2k
g_mﬁﬁggwgw%%%wu?%g%
r?ﬁ@%?&g%%g_ﬁm&&&%w%
meggﬁggﬁggﬁwg%
EEEEE%EEEEEL@wéaE
E%E&w@wﬁﬁw&&mﬁﬁﬁpﬁnﬁ%%gwm
e bl kb bio plbb 1 hileeR ‘S BLK wRbbE ® S
2k s RIS b 1 et Skl % Lok khie [ch b lehie Dl
E«%mm%%%%%ﬁ%%%g_wwﬁg

. Eﬂﬁ%w&q@@%@&ggggﬁmﬁwk

s 122 12 Ik Kib)
L Bhl> I3 bl SIRle bt DL % Biile Mt o sl e b
%m_xwﬁwﬁwwm%w&%twﬂﬁm@%g%
www%ﬁﬁa%&%@@g%g%wmsﬁmw
2k Mie s 22 b moﬁgﬁgwﬁm_mgmgg ;
®he kel I @E%%w%%%ﬁﬁgg%
kbl 1% 1Rl Bis) b 2o Be % DRWD Libe| 210 B
vaﬁmo:wﬁ%m_mgw%wmg@wmww%
[hIXRE 2 kolBlR Llie 2k 12k 1% Blb bolBlb 1 WSk |kb| bl
Fgﬁggﬁvgmﬁwwﬂﬂwﬁﬁgg
Bh % kblole b %2l DSk 1B b hikki 1e B dh 10y sl
12 Lo 32 Bhio] 2 Dk 2B It lklh Bh BIBK Wik kb bk Lalek
L IRl klhpe RS elkok [ bible b jwolk bbb
_mggggﬁﬁgswg

FEFHWW@WWM&M ;




6 6107 kln-Lpblis’ T-1 it ‘6-hb ‘lihb) bbnihie

€€L &b khele

blbK bk Ills kP Dt 12 lkb 1eBh b |kl Biph 1% bl 2
(Rlp%d) [HE2 lhke B Mo khab 2 120 leblh

-2 112 1 Iy Bbllis b bibl Dib| It 1o ol bt

Bl 1Dl db 5% s B8 bk 122 25 [ide b2 1 b 2ht WG 1D [k

Elb kiste (% Dl Xof 2h Inde BRIk llillsh b Sk L2h % b 1611

e 1B12 1eB |2k 12 Sk bR 1v b20D %] 2 2kl BIZPS 12 [Pkl

fotlr b alb 2k blitbllor e b2l 1 loh bbd 2k
I8L eah lkhibtel |Pdeh
2lix |2k 1Bl 1% Dbk kiy L% bRIE -2 DD 2% 2kt b bbb 2k 11Rlh
12k %l b bbRDE % dklolie 1% [kdlloh Uk kb Lo BRI
[9L eah lhleibk IRE bbb EME DIA-Dla Bl % Rk lo%ll
Rk BB [Pke th lWik| |2 ekl ik % th
, 12 REr| Pre
loll 1% [Plliolte bk % lolkK Skl B2 rblla] bk |bdelloh 1B
LvE £ah
balse 12 kb @ felolbth 20 iafe S5 wh-th © MM M e 2 30
lnlirth seh seh % klfs BE -2 Bioh s 2 1&b Dl 12k Mie o Lebie
#S9 eah Mlesk D2k Wb IDWhH| |4 bl blebie B3k 1200
k3 125 khBb 2k lnae
-l lelle b ek 105 |k bh
lelrh Jeblbe 1 Sl Lk 2 Lt RiPbl Ibblbk) 123Ry 12 Blio 2) Mo kb
% 2k s Uabbl %] 2 blb 5D 1 % b lon| Lk 1k B3

9 6107 kin-bbinZ-| thie ‘6-hb ‘lihe] kixkjbie

[€S £9h Ml by 122
Eﬁ?@%%%ﬁw&%pﬁmgﬁwgwgﬁﬁ%@
blet Hel2l "L ke b Dl 9B - 1020 bl B e 30 Lo s
fhele 1R2I@ L bl BUMY L ik D3 2 b LLBIK Mie lokk -2
2t 53 Prtkon L diok kb bhie Lokt b Bob L Leby

7 P0S £ab
Pl 2t § 12 Db L2 ke 2 Db 1L2IS I Bk Db Sk HEs
Lk bify Biks PIoboh 4 |Galh ILbl2 el 1t Lab KB ) Ls Lalie 12
i L e B MRk 2 2w bt |Lhls kh b ek i L6
m&ﬁgwwg%gw&%rﬁﬁw%%ﬁmm
[212e] 21 bhle file 2ok b12-k) 2 U Bis Idbk |2 Ibb| b bolek)
th bl Le 2l L Bl by Le| klbeh % M khie ki
I Rl ke Lk 2k Mie b b hlibder wolk ® bihk

ok 20 ‘Wb 2k 2 kh kah bhaK
Ukl BRIK 25 12 kb Mo pohle
1Preh Ibkply lbkachh ‘Ikkikby
ik 2 SBA & Lt LD kg

72 1k b2lelie D e hik L ielbh M % hjl bik 2B
EEE%EEE%E?EW@E%
22 lis Deb| BlRK Slete 1% ke DDl | bl kISR KB 2 lnllkle
e Bl ElRle ik Lo lch Bl Lbbd bt ‘it ‘|khjlbieh
BRls Blk MeB] e Lo RIS b2l DikGe (5B p b lbe 13ikk)
Qlollls kgl o ERIBlS © Dlislie L Ielb3lh 3% bl blkalhlzk
o Ldhte ‘lob BRUS ‘BL2b e b2k ‘lie hble logte
lulte Yoltolys b5k Bele LaIRB b Mp B2 % Wl 12 P2 bk
blie 2% 1 felh 2k fr BlEbE B2 I Kl Dk % bIBK t) 3 kebles
2k |2 12 2 Pite blabE LR ‘hIK kih b el % bRK (2 (I2
mh b 12 & kbl RlPle Mo 2 1% kil bl ko :




[ 6107 kis-ppokin’ T- | thle ‘0-hl ‘|ahe) kb-rilie

khill blRK 169 eah ik ldebote &
il blRE 1S9 gah bilise 01
khill blbk €€L &b blse 6
Ehile blbK 8L £ab lklhloseR
Ehile blRK 19 2oh Lelblevel
khile bRk 679 euh bk
il 2lbK $69 exh bk
khele blpK €S £1h blbder
khill blEK $0S £ab Mlrbder
kel 2lhK 816 £ah Moty
il blEK 61L 2ah bk 'l

ik o
hir€ tehibo b lhlelieBb e Bl die Itk ‘E2llk "hElXp BEE 2

VIR R S e

01 610T %‘E.m‘_gxﬁ,‘gkﬁnﬁg

E%%Fﬁ,gggéggw@ww?ﬁﬁﬁﬁ
Ble lotalokll ‘bppie ‘i Skir ‘hblp SRk b LAldl2n
®blklte 12 RIS I8leK b lolezld klAl e % Deklbhy
%Eﬁgﬁ_ EEUT_F_JWEO _TEWEEV
Eévmogg%_mﬁgtﬁ&mﬁ%ﬁg
Lo B b RIS bikke 12 Eblte b BlhbH %xmﬁmﬁm%%n
Le pib| Btk Pk, -2 b2 ‘vn_tﬁ_cjmw&wﬁ%vﬁm/:
E%E_nﬁwﬁwﬁggﬁ_mﬂgg%
EEQ_PE%EEEE%EIEE
ke BE 2k "l 1% ElE M bl 2k ‘A 1% lkhb 2R 12 12
o D12 2l klbk $ bib bele b 12> B8 BR, @ P2t lkblle 12
E%Eﬁgagﬁﬁgﬂwﬁﬁgﬁg_n
Ewﬂwﬁm%mwg_ _T%Tv_vw_vgﬁm_nng

12 12 bk L Pille e 12> B2 bbh D
et 1hlis b kB ISI% |4 BHilh Dolklie 1 2le Ikt die bl 2l
Ew%ﬁ%w&?%g%%%%mﬁﬁmﬁg
E?E@w@m%&&&ﬁm,g:?ﬁm%?(ﬁmm

Elh b 0 D2 DB b Elles L [RUfsHM A b1l L blbK
1S9-laky efy
Ehbllo blbf sk 1%k kb 2k $5k-I31% |% lgad (% bbb
IBlis 12 Elb Blislte Lekrlol 1% 103k [bhe e BE 1% bk, .
i ~lelbte khih 1bh3 HE
cwﬁmw_mr:_vw._vw@mﬁw_@mmﬂ%@gggg
12 1k e 2 bbb B b kg il 1% b lhde ek Ry
befep bl blule MK bk 12 Wl ba e & kbl b pe

Hee b kebllle 12k HB2 [[2k KD 2 Bels e 56 b b2
-2 gt b Yok bblnle 12 b 1sh 1o Uolh Py bk bk oL

hS 2 Iblie Lkt Lkt 12 10 12 bk 30 120 Mo % popse 21




ISSN: 0976-2671

g vt o s e o S ofe
{ (X0 50~ 1831/2009-10 TF 910/93-94, HraTzér Wi wTw 21,1860)

www.anuchintanfoundation.webs.com




Lin% Ine /TF
P2k 1% lohidak| bh bt hteo|dnh g
Blhiish b2hie o8 /9¢
Blbhlle b Rlteb] kDt Lt 5 bkl BRE L
lLnle it bisk] /7€ .
B2k 1t A Bhih b lelollf lhh 9

Lt Jkhb /LT
lkblls — ki Ll lbl3k 88
15 Mhte kIR /7T
kbl Dl%H Lk lbbldh P
I2bRA] BIIK /9] |

Lok Ble wh lich Pellx (% kil Bl IdkRE| €
LB [Phimia o)8 /7]
bklate $holnhiddl] Pn ¢ kR ekllsl> ® b T
21y dht I8Ny /s
bzl b [%2lk % bIRK ]

1L9T-9L60 NSSI 6102 kin-pbbin ‘Z- | ~toe ‘6 -pB

‘gl bp-allie



£ 6107 kln-Polin'T-1 16 ‘6-pe ‘1amiy Mpty

BS b folajle (b (hothizh % @ LIYLIY $ 1% Ik 112 ey
@Eﬁ%@%%@%ﬁﬁmé&wwmﬁwrﬁg
b Itk i M3 t ek teite b Rk bilkle ikl 2k
, 12 3t lelobb |kbllk L bbb B yin
e kb BIL BIb ‘Blh-3h BUD Bl Blbk-31b Db ki Ik
Eg%g%rgw%gﬁpgﬁ.ggﬁ
; 12
gl b | 2D BS blol b kbl BID BhiE Diie % lbbie: Mk
E_%Eﬁrﬁﬁsﬂww&blgﬁw%ﬁﬁn@%%
‘mbh - fle ldle |2 e B laSoh Ibjlle 1WGhe| ‘|EbhRh
Dbk ‘Uaeh ‘LeBde ‘hih ‘IBh - Ble Ik k2 e B ISt
‘ingfe |isdhie Mie e ‘loSnh] ‘kSnke -kje Me 12 3 RIS
Ble e [klble B |Ble b bjler Me b jldbk kb
12 ik Sk RS |% |klollf Ik 12
bete pldliefliab) | 25 B2 12 23 L Yr3iolode) die 3 BLlIgke blkbue|
Il hlk2[ebh 2bajh| PhIK bLIbR| 3 |
kbbb irsidlnre] 2UIak blkbpl
12 [Rlok] SUb| BBS 1% |kigllK kb
12 b2t RLIbIY L 25 B2 12 M Lk Dellabla) die 3 23k blkSb|
I hilk2febk bbolh| Polk Rl 25
12 Plis plis RIP Mie 1Plp ‘IRb] b k Die}3b |3 B I&hE
# 2l Bow 2 kbbbl kb bh Mo bbb bb ‘IBb| bi b 23 B2
T Il RRtld blbloal kilibbl fled2b
1 Rkobh lisrds bBalRbIbR ‘ler2p
|MEWMCD.MWWE.
L MK (hp 12 b 2A bbik B3 12 IBW 2 DK 1% bh b B BE
Blikr IS % b 12 BRE &t 3% b o 2 2012 15D £ 12 MMA BE2
12 1Bl ki> 2 BB Lk deal Mo b ‘it Mo 2 1RIED

43 6107 kln-rokin T~ [ thle ‘6-hb ‘jahp) kinhtie

gwm,wmw&amﬁu@mm%umwkgm%wﬁﬁmﬂmv
elith kol dblh ple ‘2 M8 1 Bk Mie Yk Lb lbhib R 2k
Il Rleh %lidrh 3o b 3lh
| DM 2 @alh hik bhlh

12 RS e

Aelbkp Bk ] 3 19% L lfelh i ‘2 1DWB] M2 1 kabh B LIk 56
Il Lolle 8kt bl HWS 2R
| lolh kb kElk bl S

TR &k Mblok B 2l e
LRIB | IkRjloh Mo a2l ‘ol b sk [khie kD Lol

|te2 tebe 212 Bhieh ek b LR

B2 Mo kb b dje RS2 1/ Blh B Mbe2ie ‘dkedte b kDAL
02k B DK Mk BE Ileth] behf b [RSLIE bl Dhfbih
& =iz Mo B ‘hel ‘B ‘he 12 biR lkt] ke | kb blb
BRE |lkth] =he 1% Heble fis kb llidh bl She Ilblkb |4
%%E%Emﬁkgrcﬁﬁﬁwﬁ_%vﬁ
e losh B8 (M) b 543 1> ©RE B bls khe kb 2e2) wb kb
@%Ea%%_mggé_ﬁg%ﬁ_m
blie: Ble I Ilbth Be Ris [9b 1163 e b (Ihlhth) he Mk Wi
%mwﬁ%%%_ﬁwﬁﬁmgﬁm%%.ﬁ%wﬁ
Ikl 2 120k€ l% ok} 1l Delite Libik % bR ale 26 |1LIS 1% ki
b Billa B8 e lotl lehoe |t Dle P3h Iolkdh |2k 12 LD 2tk
blie khie (2 '3 kelele t kit koleby Mie olie [t [RlojIK b k|
b 9B DD M2 12 12k kel Wtk 1026 B 3 Lk

AEVEEEﬁENEw@E
Lol Mh% bisk)

2201 1 YA Bk ft tRIolk Yai

|



Index Journal : ISSN No. : 2395-6984 (New Delhi)

Impact Factor - 1.952/2018

ISSN No. : 2395-6984
E 9“772395"“.”7“ 0"

R Volume - VII Issue - II

Bi- Yearly Refereed
Research Journal

www.toucanresearchanddevelopment.onlin

Join us :- Editor

. ketanparkar@gmail.com , / Dr. Ketan Kumar
a vishalparkar0@gmail.com 4

Romania, Sweden, Saudi Arabia, Jordan

il
7 o

|
l
Y

i
j :




INTERNATIONALJOURNAL FOR
RESEARCH AND STUDIES (IJRS)

S.No. Topic
1. TheCredit Risk in the Far East Commercial Banks

2. The Impact of Planning Policy on Flood Risk and
Insurance Loss Potential

. India, Empire, and First World War Culture

. Protective Legislation and Violence against Weaker Sex
in Urban Family

. Ideology and Myth Political Thoughts of Raja Ram
Mohan Roy

. “For Publication of Quarterly International Journal of
ISDR" The Living status of Parhaiyas of Palamau: An
Anthropological Study

. Brand Loyalty of Bottled Mineral Water: A Case Study of
Hospitals in Biratnagar City

. Corporate Social Responsibility Mechanism to Mitigate
the Key Global Economic Challenges

. Developing a Strategy for Tribal Development in India

10. Challenges and Status of Female Police Officers in India:
Perceptions and Experiences

11. Exploring Violence against Women through Political
Discourses: A Case Study

12.Impact of Modernisation on Tribal Religious Customs
and Traditions

13. The systems of Brooke, Browne and Cleveland in Damin-
i-koh

14. Factors Responsible For Origin and Growth of Slums: A
Shily

15. Glimpses of supernal Beauty: in Edgar Allan Poe and the
poets of the Romantic Revival

16. Rethinking Stress: The Role of Mindsets in Determining
the Stress Response

17.Informal Political Representatives and the Possibility of
Democratic Legitimacy

18. The Thoughts and Concept of State in Recent India

19.Corporate Social Responsibility It's Impact and
Implication on Financial Management of Selected Public
Sector Undertakings of India

Author's

* Dr. Osamah Hussein Rawashdeh

* Binod Kumar Singh

* Dr. Archana Kumari Sah
* Dr. B. Noorjahan

* Dr. Binay Kumar Singh

* Dr. Durgesh Tiwari

* Jiwan Kumar Dhakal

* Kumari Archana Verma
* Prity Priyadarshi

* Ragini Kumari

* Rupa Kumari

* Santawana Kumari Besra
* Swaran Kumar Singh

* Tumpa Kumari

* Dr. Anjani Kumar

* Dr. Kavita Singh
* Dr. Mithilesh Kr. Jha

* Dr. Ranjeet Kumar

* Mr. Niranjan Mohanty

Pages
1

11

16
20

26

33




INTERNATIONAL JOURNAL FOR RESEARCH AND STUDIES
Volume 07, Issue 02, Aug. 2018 - Feb. 2019, ISSN No. : 2395-6984

The systems of Brooke, Browne and Cleveland in Damin-i-koh

Corresponding Author

Swaran Kumar Singh
Assistant Professor, Deptt. Of History, M. G. College, Ranishwar , S. K. M. University, Dumka
(Jharkhand)

Received: April, 2018; Accepted: June, 2018; Published: August, 2018

Citation: Swaran Kumar Singh (2018) The systems of Brooke, Browne and Cleveland in
Damin-i-koh , IJRS Review/ http://www.toucanresearchanddevelopment.online/international-
refereed-journal.html

Copyright: © 2018 Singh, et al. This is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

Type: General Review

Publisher: TOUCAN Research and Development

The government estate in the north east of the district extending over 1,356 square miles and
including portions of the Rajmahal, Pakaur, Godda and Dumka districts is known as Damin-i-
koh.' The Santals immigrated in large numbers into Damin-i-koh during the second-half of the
eighteenth century and early nineteenth century, from Cuttack, Dalbhum Manbhum, Barabhum,
Chotanagpur, Palamu, Hazaribagh, Midnapur, Bankura and Birbhum.?

After the disruption of the Mughal government the raids of the Paharias increased to such an
extent that the Zamindars of the neighbouring tracts were unable to keep them in check. In 1772
a corps if Light Infantry was raised by the British East India Company' Government to check
their raids this corps being placed under the command of captain Brooke, who was succeeded by
Captain Browne in 1774. Both these officers led successful expeditions through the Damin-i-
koh and the latter devised a scheme of police posts at important points for the the pacification of
the hillmen. It was left, however, to Augustus Cleveland, who became Collector of Bhagalpur in
1779, to bring the hillmen really under subjection.

The political system of tribal India was based on the concept of direct rule.

‘ i www.toucanresearchanddevelopment.online




e <= % Vo
oD RDE S PR A

2w

Yeé arly Referred
~ Research J ournal

-




INTERNATIONALJOURNAL FOR
RESEARCH AND STUDIES (IJRS)

o

No. Topic

. Suicidal Ideation in Adolescents: A Review of Related
Studies

—

2. Homosexuality

3. AComparative Study of Emotional Intelligence Among High
School Students

4. Naxalite Extremism in Jharkhand in Historical Perspective
(1991-2002)

@

Cross Cultural Communications Impact Global Business

o

Health and Sanitaiton Condition of Slums in Ranchi City

N

Prospects of Small & Cottage Industries in Barak Valley of
Assam

8. A Critical Study of Tobacco Industry in India with Particular
Reference to Indian Tobacco Company Ltd., Munger

9. Study ofthe States of Bihar's Dalits in India

10.Impact of Cyber Crime in India: Issues and Challenges

11. Jainism and Idol worship an Anthropological Study
12.Junk Food & Its Effect
13.Bank Credit Risk Management Analysis on the Business

Cycle

14.Study of the Impact of Pharmaceutical Industry on Indian
Economy
15.Regional Rural Banks' - A New Hope

16. The Santal Hul of 1855

17.Consumer Rights Awareness: A Study of Urban and Rural
Area

18. Ecological Aspects of Rural Housing in Bihar

Author's

Anumeha

Arun Kumar Gupta

Chandan Kumar Sinha

Dr. Md Nabi Akhtar

Dr. (Prof.) Ashok Kumar Poddar

Dr. Durgesh Tiwari

Dr. Jogeswar Barman

Dr. Prena Kumari

Dr. Reena Jha

Dr. Shammi Kesh Roy

Dr. Sunil Kumar
Dr. Vijay Lakshmi
Dr. Gulab Phalahari
Neha Gopal

Soma Singh

Swaran Kumar Singh

Dr.Aftab Alam Ansari'
Ujjwal Mukherjee’

Binod Kumar Singh

Pages

1

15
19

25

31

39
44

53

61

67
76

81

84

91

97

108

115

121




INTERNATIONAL JOURNAL FOR RESEARCH AND STUDIES

Volume 06, Issue 01, Feb. 2018 - Aug. 2018, ISSN No. : 2395-6984

The Santal Hul of 1855

Corresponding Author

Swaran Kumar Singh
Assistant Professor; Dept of History; M. G. College, Ranishwar; S. K. M. University, Dumka

(Jharkhand)
Received: November, 2017; Accepted: January, 2018; Published: February, 2018

Citation: Swaran Kumar Singh (2018) The Santal Hul of 1855, IJRS Review/
http://www.brpublicationhouse.com/international-referred-journal.html

Copyright: © 2018 Singh, et al. This is an open-access article distributed under the terms of the
Creative Commons Attribution License, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

The Santal Hul or Rebellion of 1855 in the Damin-i-Koh was a land mark in the history of the
Santals in general. The causes of the rebellion were several. The Santal Hul was mainly an effort
to undo the steady loss of land to non-tribal immigrants. The Santals were being stripped of their
ownership rights over their land and thus becoming tenants and even slaves of Hindus, who
know how to manipulate the laws. The Santals wanted to be relieved to their economic plight.
They were exploited by the Mahajans or money lenders and Zamindars.

It was among the Santal Settlers in the Damin-i-Koh that the Hul has its origin the older settlers
of the Dumka Sub-division taking little part in it". The Hul of 1855 was not a mere spasmodic out
burst of the crude instincts of the semi-savage Santals. In fact, wrote captain Sherwill in 1851,
the Santals were “in general and orderly race of people, their rulers have little more to do than
bear their honours and collect the rent’. The causes of the Hul were deeply rooted in the changing
conditions of the time. It had its origin in the economic grievances of the Santals, due to
oppression, exploitation and frauds committed on those simple minded people by the Mahajans
or money lenders and merchants then flocking on the one side from the districts of Burdwan and
Birbhum and on the other from Arrah, Chapra, Bettiah and Shahabad’.

In Berhait, Situated near Burharwa, “The capital town of the Hills” there were about 50 families
of Bengali traders and there was good bazar in which large quantities of rice, beans, mustard and
other oil seeds were taken by Mahajans to Calcutta and much of the mustard was exported to
England’. In return for these treasures, the Santals were paid in money, salt, tobacco or cloth but
“for a price for below its true value™.

‘ ‘ www.brpublicationhouse.com
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INTRODUCTION
MATERIALS AND METHODS

Live specimen of Clarias batrachus were procured from Dumka fish market. The fishes were acclimatized in the
laboratory conditions for a week before experimentation. Care has been taken to keep the animals healthy and free
from parasites. The animals were fed daily with the pieces of goat liver. The water temperature during this period
was at 30-32.5°C.The animals were exposed to test concentrations of 0.01875 0.0375, 0.0754 and 0.15 ml/I
Chlorpyrifos for 96 hrs, during which the pollutant water of each concentrations were renewed afresh every 24

hours.

In the next series of experiment a rectangular acroplex box of approximately 4 litre capacity, having a
small air chamber at its top to minimize gaseous exchange at the air water interface, was used (Plate-1X). Under this
condition, the fish can obtain air from the small air chamber in addition to extracting oxygen from water through

www.tjpre.org editor@tjprc.org
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gills and skin. The concentration of dissolved oxygen in water samples were determined by Wrinkler’s volumetric method
(Welch, 1948).

O:2 uptake in various Concentrations of Chlorpyrifos

The effect of Chlorpyriphos on the rate of oxygen uptake was measured at four different concentrations from 0.01875,
0.0375, 0.0754 and 0.15 ml/I, and a separate control was maintained in fresh aerated tap water. Fishes having almost same
body weight (40-50g) were used in the present experiment in order to avoid any change in the rate of oxygen consumption
due to body size. Moreover, feeding was stopped at least 24 hours before measuring the rate of oxygen uptake. The VO,
has been expressed in ml/kg/h. Ten fishes in each experimental and control group were used and the mean values were

compared. The difference of significance, if any was calculated by student’s t-test at the level of 5%.
Observation

The rate of oxygen consumption in Clarias batrachus at different concentrations of Chlorpyrifos exposure under both the
experimental conditions (access to air prevented and allowed) are summarized in Table-8. The mean value of V0, of
control animals were 72.44 +1.7276 and 66.91 = 1.5088 under access to air prevented and allowed conditions
respectively (Plate-XII). A perusal of the Table-8 indicates that exposure of Chlorpyrifos causes an increase in the VO, but
the values are not consistent. There was maximum increase in V0, at 0.0754 ml/l exposure of Chlorpyrifos for 96 hours
(82.06 £ 1.1843 during access to air prevented condition). There is no correlation between increasing concentrations of
Chlorpyrifos with VO,. Maximum rate of oxygen consumption was observed at 0.15 ml/l Chlorpyrifos exposure in access
to air allowed (72.44 = 0.7321, P>0.001; (Plate-XII).

DISCUSSION & RESULTS

The rate of oxygen consumption in Clarias batrachus at different concentrations of Chlorpyrifos exposure under both the
experimental conditions (access to air prevented and allowed) are summarized. The mean value of VO, of control animals

were 72.44* 1 7276 and 66.91 * 1.5088 under access to air prevented and allowed conditions respectively. There was

maximum increase in VO, at 0.0754 ml/l exposure of Chlorpyrifos for 96 hours (82.06 * 1.1843 during access to air
prevented condition. There is no correlation between increasing concentrations of Chlorpyrifos with VO,. Maximum rate

of oxygen consumption was observed after 0.15ml/l Chlorpyrifos exposure in access to air allowed (72.44 £ 0.7321).
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Table

Effect of Acute Toxicity (96 hrs. Exposure) of Various Concentrations of Chlorpyrifos on Rate of Oxygen Uptake of
Clarias batrachus (Linn) (30-32.5°C; + Standard error; n = 10 in each group)

Parameters Analysed

Access to air prevented
(ml/kg/hr)

Access to air allowed (ml/kg/hr)

Control

72.44 £1.7276

66.91 + 1.5088

01875 ml/l Chlorpyrifos

76.62 £ 0.9390 P>0.001

62.73 = 1.5470 P>0.001

0.0375 ml/l Chlorpyrifos

78.84 + 0.6023 P>0.001

60.21 = 1..3420 P>0.001

0.0754 ml/l Chlorpyrifos

82.06 + 1.1843 P>0.001

56.75 = 1.3640 P>0.001

0.15 ml/I Chlorpyrifos

67.95 & 1.1843 P>0.001

72441 0.7321 P>0.001
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EXPLANATION OF PLATE-XI

Diagram of the apparatus used to determine the O 2 Uptake by the fish under access to air allowed and prevented

conditions.
PLATE- XII
a0
O Accessto Air
! prevented
80 3 (ml/kg/hr)
T
I B Accessto air
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60 +—

50 1

30 47—
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SHOWING THE EFFECT OF VARIOUS CONCENTRATIONS OF
CHLORPYRIPHOS ON THE RATE OF OXYGEN UPTAKE OF
CLARIAS BATRACHUS DURING ACCESS TO AIR ALLOWED
AND PREVENTED CONDITIONS

EXPLANATION OF PLATE-XII

Histograms showing the effect of various concentrations of Chlorpyrifos exposure for 96 hours on the rate of Oxygen

uptake during access to air prevented and access to air allowed in C. batrachus.

Impact Factor (JCC): 4.2649 Index Copernicus Value (ICV): 56.4



