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CHRISTIAN MISSIONARIES AND MODERN EDUCATION IN KASHMIR
Khalid Bashir
Ab Majeed Mir.
ABSTRACT

Modern education does not seem to have existed in Srinagar until the advent of Christian
missionaries in Kashmir when a changed outlook gradually came into being. Prior to the advent of
Christian missionaries it is obvious that the city was very backward in education. Even the
Administration Report of 1873 which is the first of its kind in the Jammu and Kashmir State testifies
to the educational backwardness of the city population. It were because of the Christian missionaries
that the modern education arrived in Kashmir. In spite of the opposition from the common-masses
and the Dogra government the missionaries’” whole heartedly involved themselves in spreading the
modern education in Kashmir. They also tried their best to improve the deplorable conditions of the
common-masses. For their upliftment they opened schools and started girls’ schools in the city and

its adjacent areas.

INTRODUCTION

It was only after the end of Sikh rule in 1846 and the
establishment of the Dogra rule in Kashmir that the
Christian missionaries were attracted to Kashmir.
Though the Christian Missionary society of London
started its activities in Srinagar in the sixties of the
last century, it had to face serious opposition from
the state authorities. As first the missionaries
thought it prudent to administer medical relief to the
people of Srinagar during periods of epidemics. The
useful services rendered by the medical missionaries
made them popular among Kashmiri’s and this
encouraged them to illiteracy. These were not a
single school in Srinagar, where the right type of
education could be imparted. Maharaja Ranbir
Singh’s school established in 1874 was The only
school but here the media of instruction were
Sanskrit and Persian. It cannot be denied that the
Dogra Government’s attitude towards education of
their subjects was indifferent.

The proposals of the Christian missionary to found
schools in Kashmir were approved by the C.M.S. in
London. The founder of the modern schools in
Srinagar was Rev. J.H.Knowles. It was in 1880 that
Knowles laid the foundation of the C.M.S. School on
the hospital premises in Srinagar. In its infancy the
C.M.S school had to face a number of problems. The

most pressing problem was that of school building. It
was owing to this difficulty that Clark’s first school
was abandoned in 1864. But the missionaries did not
lose heart and tried its best to spread the modern
education in Kashmir in which they succeed by
establishing number of schools in the valley of
Kashmir.

DISCUSSION

After the Dogras became the masters of the valley
of Kashmir, missionaries were attracted to it.
Kashmir’s pleasant climate, its beautiful people and
its location promised it to become a great Christian
center amid China, Tibet, Yarqand, Samrkand, and
Bukhara. Missionaries held the prejudice that the
people of Kashmir would be converted easily, as they
had first converted from Hinduism to Buddhism and
vice versa and finally to Islam in the 14th century.
These missionaries knew about the deplorable
conditions of the people of Kashmir, their mass
illiteracy, ignorance, poverty, disease, and how they
were oppressed and tortured, their main aim and
objective was to spread the message of Christ.
Though Maharaja Gulab Singh had good relations
with the British, he did not allow the Europeans to
stay in Kashmir during the winters.
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June, 1684. The first European to visit Kashmir was
Bernier, a French physician. He came along with
King Aurangzeb, in 1665. Bernier stayed in the
valley for some time and left his account to
posterity. Many European followed, and recorded
their observations and impressions. These writings
certainly are of great historical importance. In
1715, Ippolito Desideri and Mannel Freyre
sojourned the valley, only to be shocked by its
deplorable conditions and they soon left for Tibet.
Next came the Hungarian Cosma Sandor in 1822, a
brief stay and he left for Ladakh. The Kashmir
mission was born in 1849 in Srinagar, yet, it had its
real go with the arrival in 1864 of col. Martin and
Robert Clark. The latter wrote. “The valley is
remarkably fit by its geographical position by its
pleasant climate and by its beauty and fertility to
become a useful Christian missionary centre for
the vast countries of Tibet, China Yargand,
Afghanistan, and Turkistan.” The missionaries
knew that Buddhism had spread into central Asia
and China and Tibet through Kashmir. They wanted
Christianity to progress on the same lines.

2 Robert Clark, started in the year 1864 with a
permanent mission established in Srinagar. It was
opposed by the people of the city.
His effigy was set ablaze. And then Dr. Elmslie
arrived in the year 1865 as regards and medical
side, the official of state did not like missionaries
and arranged demonstration against them. The
Governor informed the Resident that the majority
of the people in the valley were ignorant and
fanatic Muslims, the presence of Christian
missionaries would create trouble, and that people
would revolt. He wanted the Resident to dissuade
the missionaries from entering Kashmir. The state
govt. maintained a cold shoulder attitude towards
the missionaries. The British directed the State to
take every possible step for the safety of the
missionaries. Clark preached on the road side and
toured the valley. The Maharaja again wrote to the
British that the missionaries were not safe in
Kashmir, as it was primarily populated by Muslims,
who being ignorant, might insult them. But the
British turned a deaf ear to it.

3 Subsequently, the Maharaja accredited a top
officer of the state, Diwany

4.4.Some

Jawala Sahi, to apprise the governor General of the
situation and request him not allow the
missionaries to enter Kashmir. The Maharaja
appointed intelligence people to keep track of the
missionaries to enter Kashmir. The attitude of the
state government towards the missionaries was
not good and friendly, and was based on hate and
suspicion. On the other hand, the missionaries
were eager to help the down-trodden people of
Kashmir. It should be remembered that the
missionaries first made their appearance in 1854,
when Colonel Martin, a retired army officer of
Peshawar, Rev,Robert Clark of the Punjab
missionaries and two Christians entered Srinagar.
This preliminary exploration was followed by 18
years later in the summer of 1862. It was in 1864
that a permanent mission was established in
Srinagar. But the establishment of a permanent
mission in Kashmir was not a bed of roses for
Christian missionaries.

British  officer, including  Robert
Montgomery, Governor of Punjab, sent a medical
mission, in 1864, under Dr. Elmsile and thus the
first mission hospital was built by him in Srinagar.
The missionaries established other hospitals,
schools and orphanages. Some of them fought for
the rights of the Kashmiri people, and against
injustice and even sacrificed their lives for the
welfare of the people of the valley. Robert Throp
was the first freedom fighter of the valley; he
offered his life in sacrifice to this cause. On seeing
the deplorable and pathetic condition of the
people of Kashmir, he felt shocked and began of
appeal to the British, but the state government
directed him to leave Kashmir. He refused and died
a mysterious death, of poison. He lies buried in the
Srinagar cemetery.

5.5 Clark opened a school at Srinagar, in spite of stiff

opposition from the people and the government.
The parents who dared to send their children to
this school were threatened, both by the people
and the government. The school had to face many
other difficulties and
finally Clark left Srinagar. However, there were
good relations between the people and the
missionaries. But missionary schools were not
allowed to rent houses. Thus, the school

P
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was started in C.M.S Hospital, Drugjan, with only
four or five students on the rolls. Mr. Knoweles
was the principal of the school in 1880. Drugjan
was situated on the outskirts of Srinagar, and
students complained of inconvenience. In 1883, a
building was hired at Sheikh Bagh for the school.
The people got furious at the mission occupying
this large building in the heart of the city. It was in
1890 that the government permitted the school to
hire a building near Fateh Kadal. The number
students meanwhile rose from 200 to 300.
Knowles worked very hard and established the
school. In accomplishing this task he was assisted
by Burges and some Kashmiri teachers. Miss Helan
Burges was the first European lady to establish a
kindergarten here. Knowles was a good writer and
‘Folk Tales of Kashmir and Kashmir Proverbs’ is his
living legacy.

6.6 The missionaries then paid more attention to
education. The Dogra kings were not interested
them.

7.7 Till 1880 not a single school was functional in
Srinagar. The Patshalas and Maktabs run by
Maulwis and Pandiths. The opening of the C.M.S.
school was a red-letter day in the history of
Kashmir. It ushered in a new era by imparting
scientific education on modern lines. P.N.Bazaz, in
his book. ‘Daughters of Vitasta’

8.8 rightly remarks that the importance of the
opening of the C.M.S school in the valley was next
to the introduction of Buddhism by Ashoka in the
3" century B.C. and the acceptance of Islam by
Renchan Shah in the 14™ century. It was the year
1880 that the Rev. Hilton Knowles started
educated Kashmir’s, on the western pattern. He
laid the foundation of Church Mission School in
Kashmir. In the beginning, Knowels’ school was
shifted from place to place, it was finally
established near the third bridge and came to be
known as Knowles Sahib’s School and later as
Biscoe Sahib’s School.

9.9 Knowles was a man of indomitable courage and
scientific planning. He introduced the teaching of
English against stiff opposition. He took personal
interest in the children being taught in English. This
continues to be a noteworthy feature of the
Mission school. He introduced cricket; he had the

horizontal parallel bars installed in the school
compound; he taught gymnastics. The pupils were
generally apathetic to all this. They played cricket
and other games clad in long Pherans; the spirit of
the games was lacking. But the Rev. Knowles
paddled his canoe successfully. He soon started
another school at Islamabad, 55 Kim’s from
Srinagar. He served in the C.M.S schools for 10
years (1880-1890) then, he handed the reins to the
Rev. Biscoe. Biscoe writes,“The Rev.H. Knowles
was born in 1854. He commenced the C.M.S school
in 1880, with twelve pundits handed over to him
by the Rev. Dixey, at the Mission Hospital, followed
by a small collection of mud huts at Drugjan one of
which was used as a classroom in 1881 the school
was moved to Amira Kadal and in 1889 to a
merchant’s house at Fateh Kadal. He translated the
Bible into Kashmiri and was given the B.D. degree
by the Archbishop of Canterbury.”

10. 10 Lord Roberst , then commander— in-Chief
of India visited the school in 1889. He wrote,” We
offer our congratulations to Mr. Knowles and hope
that he will in time be able to extend his work
throughout Kashmiri.”

11. 11 Of all the missionaries which Church
Missionary Society sent to India. | think the Rev.
Cannon C.E. Tyndale Biscoe was the most
outstanding personality. He arrived in Kashmir in
1890 when the country was more or less in
shambles. There were schools for teaching Persian,
Arabic and Sanskrit and games were out of the
question. The first school of the C.M.S was found
on the left bank of the Jehlum at Fateh Kadal,
amongst the poorest localities of the town, by the
Rev. J.H Knowles. It was the central school to
which feeder schools were founded at Ranawari,
Nawakadal, Habba Kadal and Amira Kadala and a
high school at Anantnag. The boys would come to
these schools wearing long loose garments called
Pherans and wearing wooden cogs. Uniforms were
unknown to them. They had dirty feet, dirty hands
and dirty bodies. Their clothes were also filthy.

12. 12 When Mr. Biscoe first visited the school,
the impression of the boys was not favourable to
him. He introduced the game of football. Boys did
not like to touch the unholy leather and to pick up
the ball with the foot strapped in to wooden clog
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was impossible. The clog was also expelled up in
the air when the ball was kicked. There was great
opposition. But over due course of time
persistence smoothened the way and boys became
expert players and played regular matches with
European officials. Other schools copied the
Mission school and inter school tournaments
started off. Other games were introduced also, like
Cricket, Boating water Polo, Swimming. The boys
did not like Boating, because it was mean job and
that it would degrade their family name, because
boatman was looked down upon. It took him
sometime to get boy stop paddle boat. Swimming
was made compulsory .Any boy who could not
swim after he was 12 years of age had to pay an
extra fee. His strong will and perseverance won the
very day the boys became Swimmers and efficient
paddlers and rowers.

13. 13People in those times, dreaded the Wular
lake. They thought that spirits and alligators
haunted the waters. This dread was dispelled
when Mr. Biscoe along with three other masters
went in for aswim. Two masters gave in owing to
the fear of sprits. The third master, Mr. Darim
Chand, under the lead of his chief swam the lake
(seven miles). After crossing the lake, Mr. Biscoe
cycled 34 miles to Srinagar and sent a note to all
school, reading: “Darim Chand swam across the
lake. Let all boys know this”

14. 14 The world famous regattas were
performed in the Gagribal Lake. The Empire
day Regatta (May 24), was organized wherein
school boats represented British Empire countries
and the ‘12 oared cutter’a British Man of war. All
crews were in rainbow colures. The ‘12 oared
cutter’ stood in the enter, and the school boats
round it. When the band played ‘God Save the
King’ the crew along with the paddles and oars
stood up like an effulgence of lighting. This training
was to make boys cool in times of danger and
hence they were able to save several hundred
people from drowning. In his school, in the middle
of working hours, his boys would go for a physical
drill for five minutes and then various squads
would ground perform feats of clubbing, jumping
and horizontal bars and so on and would re-

assemble and observe a minutes silence for peace
of theworld.

15. 15Mr. Biscoe was the coxswain of the

Cambridgboat which defeated oxford in1884. He
coaxed the Jesus College boat, ahead of the river
for three years and won the Diamond Sculls at
Henley in 1986.To expand the vision of the boys he
named the rooms of his school after the continues
of the British Empire and furnished rooms with
picture of each country so that they would
visualize it, and in moving from one class to
another they would learn about the world. Indian
is now beginning to adoptthis kind of visual
education.

16. 16 He infused love for nature in to the

teacher andthe students. Excursions were
arranged to study the country and the flora and
fauna of the place visited. Teachers were sent on
educational tours to Burma, Ceylon, Bombay and
other places in order to impart first-hand
knowledge to the boys. Magic lantern lectures and
film shows were arranged for the boys. Once a
week, specifically on Thursdays, a meeting of the
teachers was held. The principal passed on the
world news to the teachers who were to reach the
boys. At the end of the term, the boys were
examined in general knowledge (not only history
and geography), world news,
map of Srinagar, birds, flowers and things of
general interest. Generally on Saturday, he
delivered sermons in the school, teaching the boys
to become good Samaritans. The aim of his system
of education was to live for others. He taught the
boys to love animals. Every year hundreds of
mudas of paddy were often either lame or sore-
backed. Mr. Biscoe turned a part of the compound
of the Central High School and Sheikh Bagh School
into stables to which boys brought lames, sore-
backed donkeys and horses and fed them. When
their masters came they were made to pay the
cost of feeding but were offered medicines, free of
cost. This led the state to create officers for
preventing cruelty to animals. A fire pump was
kept in the schools. Whenever a fire brook out in
the vicinity of the school, the boys would rush with
fire pump to extinguish the fire.
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17. 17 Canon Biscoe came here at the time when
Kashmir’s were steeped in ignorance and apathy
which is generally attributes of a backward
community. A callously unsympathetic system of
administration lasting for centuries on end had
reduced them to barbaric conditions of living
which stultified their imagination and brought
about their intellectual stagnation. Amidst this
darkness, Canon Biscoe set out to kindle a spark of
enlightenment and liberal knowledge, and
immediately came up against prejudice,
Superstition and social taboos. He was
misunderstood by man and these reactions at that
time were natural. But he did not feel discouraged
by these initial setbacks. His was an inspiring way
of wining the people whom he had come to serve
from across the four seas. With sympathy, love and
understanding he associated himself with them
and shared in their joys and sorrows and thus
overcame one prejudice after another, till in the
end he succeeded in creating for himself a place in
their hearts.

18. 18 Canon Biscoe patiently and persistently
tried to in still in our youth the spirit of self-help,
esprit de corps and social service. The institution
with which he was connected were places where
young Kashmiri’s not only were taught high and
noble ideals, but were imbued with enthusiasm to
strive for them. On 17 June 1947, Llord
Mountbatten, the British Viceroy of India,
published a plan for the partition of this country.
The Indian Independence Act embodied the British
would leave Indian on 15 august 1947 wherefrom
she was to be sovereign State. A part of her
territories having Muslim majority was to be
constituted in to Pakistan to be recognized as
another sovereign State. On 15 august 1947 the
English did leave India. The British Resident, Col.
W.F Webb, closed the residency in Srinagar (this
was housed where now Kashmir Govt. Arts
Emporium is). That ended the protection of British
subjects in Kashmir. Transport was quickly
arranged for the British living Kashmir. Biscoe had
no wish to leave Kashmir. He had a long
association with the people of the valley, he was
sure he could be some help to his old students
now honest men fight the Devil in Kashmir. But, it

was thought, in certain quarters, that Biscoe’s
presence might cause difficulties for the new
principal Dr. Phil Edmonds, Ph.D. Biscoe much
against his wishes left Srinagar, on 9 Oct. 1947.
Then all was quiet and peaceful in the Valley. He
left after 57 years of service. He left in grand style.
30 of his school staff pulled his car from Sheikh
Bagh

to Amira Kadal Bus Stand ahead played the school
band. The route was lined for quarter mile by
senior as well as the junior students of the school.
Crossing the Jhelum at Kohala, 133 miles down,
Biscoe was in Pakistan. He met his son-in law Lt.
Col. Dick, in Rawalpindi. Dick had brought a
military truck, with Gurkha guard, 200 miles from
Lahore to take Biscoe’s luggage to Delhi. Dick also
arranged for Biscoe’s flight to Delhi in a
military Dakota. Here tens of thousands of
refugees were fleeing by road and rail to possible
safety. Over 1,000 refugees were butchered in one
train alone. It was ghastly sight all around. In Delhi
General Smith and his wife gave Biscoe shelter and
all kindness .For a few previous days General had
to guard, day and night, his Muslim servants and
all their families crowded into his house. From
Delhi, Biscoe traveled by train to Bombay; here he
was kindly treated by Mr. Butcher at CMS House.
Biscoe next left for Rhodesia, here his brother Ted
lived with his nephew Ronald and his wife
Margaret. “What is going to happen to our hospital
and school and to the beautiful land of Kashmir?”
was his constant itch. He was of heard say: “If God
be on my side, whom then should | fear?: Real
worship is service to mankind; Love thy neighbour
as thyself, A Jellyfish always swims against the
current; The palm is to pat and the fist to fight.”

19. 19 To the missionaries, the education of

girls was very important as they were the mothers
of  future generations. Accordingly, the
missionaries started a girl’s school at Fateh Kadal,
in 1895. The people of Srinagar, fearing that the
character of the girls would be spoiled, revolted.
The principal of the school invited some of the
European ladies to Srinagar city for the first prize
day of the school. The hope was that this would
provide encouragement for the girls and their
parents. As one British lady entered the school,
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someone in the street shouted that the English had
come to kidnap the girls. Maddened by the
warning, people rushed to the school and
commanded the girls to jump out the windows.
Before the visitors could enters the school, all the
people present had left. The school faced various
other difficulties and for some time it had to shut
down. The missionary ladies who promoted female
education in Kashmir were a few. Miss Fitz started
a girl’s school in 1912. In the beginning, she had to
face stiff opposition from the people of Srinagar. In
1916 the number of girl students increase in the
school, and in 1918 it was raised to the middle
standard, in 1922 Miss Mallinson played an
important role in the educational and cultural
development of Kashmiri women. She introduced
swimming, dancing and mountaineering in the
school. In 1938 she led 40 girl students to the
Mahadev, 13000 ft. above sea level. Besides
teaching English, Urdu, Persian and natural science
she introduced Hindi in 1944. In 1947 science
subjects were introduced in the school. Attention
was also paid to wicker work and other
handicrafts. When Mallinson come to Kashmir,
there was not a single trained lady teacher
present. Education of girls among Muslims was
taboo. Mallinsion’s dedication to the cause of
female education attracted girls to the school an
exposed them to modern education. Miss
Mallinson was a pioneer of female education in the
state. She served the Kashmir mission school for 40
years (1922-1962). She gave full affection to
Kashmiri’s they were equally warm. Among her
students were many girls who latter attained great
heights. Some became social workers, some
doctors and some educationists, contributing to
the advancement of female education. But female
education was not the only aim in her life. Her
struggle was against atrocities that Kashmir
females were subjected to. She waged a war
against child marriage and fought for the dignity of
women. Kashmiri women were kept in utter
seclusion; they would not be allowed to move out
of their homes. Miss Mallinson was the first lady
who organized girl’s camps and took the girls out.
She, as the Girl Guide Commissioner, organized the
girl guides in the state. She had great qualities; she

was humble, vigorous, energetic and full of zeal.
While offering profound love to the girls she
enforced a strict discipline among them. She
always bicycled her way from her home at Sheikh
Bagh to the school at Fateh Kadal. When she
joined the C.M.S school, it was very small. It
steadily grew up under her care. She was admired
and loved by everybody in Srinagar. High officials
and businessmen would halt their cars on the way,
get down, and greet her. Miss Mallinson taught
girls to pray for the health, happiness and
prosperity of one and all. She imparted moral and
spiritual education to them. She offered them
dedication, hope and love. Poverty and misery
ruled the roost amongst the Kashmiri girls,
superstitions would not permit them to develop
and progress. Miss Mallinson proved to be lady
with the lamp. Truly, the missionaries have
revolutionised the Kashmiri way of life. They lit
lights in thousands of households. Miss Mallinson
paid full attention to female education. Miss
Mallinson dedicated her life to our children; she
expounded the relationship between Man and his
Maker. She generated respect for mothers and
daughters, infused self-respect and confidence into
them. She truly educated the downtrodden sex, for
over 40 years. She bravely fought and defeated
illiteracy, ignorance, superstition and other
associated ills. Miss Mallinson used to pay visits to
the homes of each girls student. She would help
them solve their problems. She always helped the
poor and the sick. She ingrained a new zeal into
the teachers who were not well qualified. She
shared their personal problems and helped them
to solve them. She welded them into one whole
dedicated team. She truly carried the torch of
knowledge to the females of Kashmir. Her
temperament facilitated her moving freely into
Kashmiri homes; everywhere she shared her joys
and sorrows. She knew that time was running very
fast and she was anxious that her students should
be ready to meet the challenge of a rapidly
changing social order, without getting entangled in
mental conflicts.

20. 20 There was once a rumor about the school

that Miss Mallinsion intended to bequeath her
skeletal remains to the school laboratory. All her
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students wept and protested that they would 1 Ibid p.10
never allow their beloved Mallinsoin’s bones to be 3. Ibid p.15
displayed publicly. Miss Mallinson, deeply touched 4. lbid p.17
by the sentiments of her students, implored, ‘My 5 Bisco, C.E Tyndale, Kashmir in Sunlight and Shade
dear girls, May you learn from me even when | am (Introduced by Shafi Qadri)
no more. My bones teach you physiology’. Miss Gulshan Publishers, Residency Road Srinagar (J&K)
MalLinson died in the month of june 1984. 2005, p.228.
6. Ibid p. 230
CONCLUSION 7. lbid p.235
we have seen that the spread of modern 8 Prem Nath Bazaz, Daughters of Vitasta p.221,
education in Srinagar was obviously beset with 9. Khan Mohammad Ishagq, History of Srinagar From
innumerable difficulties. But the successes of the 1846-1947 Gulshan Books Residency Road- Srinagar
private and the government schools, established in 190001 Kashmir, p. 127.
Srinagar after 1880, makes it clear that the demand 10. Tyndale Biscoe, Kashmir in Sunlight and Shade
for education was increasing. The missionaries gave p.16
their best to spread the modern education in the 11. Neve Arthur, Thirty Years in Kashmir Gulshan
valley of Kashmir and in this mission they came out Publishers, Residency Road Srinagar (J&K) 2008, p.
victorious. Schools were opened to educate the 300
students and with the passage of time separate 12.Tyndale Biscoe, Kashmir in Sunlight and Shade
schools for girls were started with female teachers. p.241
As first the missionaries thought it prudent to 13. Ibid. p. 248
administer medical relief to the people of Srinagar 14. Ibid p. 250
during periods of epidemics. The useful services 15. Ibid p. 253
rendered by the medical missionaries made them 16. Ibid p.258
popular among Kashmiri’s and this encouraged them 17. Ibid p.260
to literacy. The proposals of the Christian missionary 18. Ibid p.265-70
to found schools in Kashmir were approved by the 19. Shafi Ahmad Qadri (Intr.) Tyndale Biscoe of
Christian Missionary Society in London. The founder Kashmir, An Autobiography p.15
of the modern schools in Srinagar was Rev. J.H. 20. Ibid p. 18

Knowles. It was in 1880 that Knowles laid the
foundation of the C.M.S. School on the hospital
premises in Srinagar. The opening of the mission
school in Srinagar heralded the dawn of a new era in
the annals of modern Srinagar. There was Times
change, so that when Rev.Tyndale Biscoe joined the
school in 1981, there were 250 pupils on the school’s
roll. Mr. Biscoe had to strive very hard to make his
mission to success. In the beginning he found himself
beset with numerous difficulties in imparting a new
type of education to the Brahman boys. Biscoe’s’ was
a Herculean task but he ultimately succeeded to
some extent in dispelling ignorance of the Kashmir’s.

References,

1. Qadri, Shafi Ahmad (Intr.), Tyndale Biscoe of
Kashmir, Autobiography Gulshan Publishers,
Residency Road Srinagar (J&K) 2003, p.1-5
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ABSTRACT

During the present experiment, Notopterusnotopterus were exposed to lethal concentration (0.1
ppm) of malathion and parathion and Endrin for a period of 60 min in triplicates. The results on the
biochemical parameters aspect of the experiment (5 replicas) revealed significant (P < 0.05) increase in
serum Bilirubin (mg/dL) (0.2 to 0.52), Creatinin ( 0.2 to 54)Na+ and K+ values as (mEq/L) slightly change
and decrease in plama protein(g/dL), Albumin, Globulin, Glucose (mg/dL), as well as lipid profile

Cholesterol (g/dL), TG, reduced respectively.

INTRODUCTION

Pesticides drained to the aquatic
environments primarily of agriculture origin
and may also stem from effluents from
manufacturing plants. Since there is great
concern about toxic hazards in the aquatic
ecosystem due to pesticides, either from
surface runoff from paddy fields or through
direct application into ponds for the control
of parasites, it is necessary to study the
cellular changes in fish tissue associated
with toxicity. The effect of organochlorine
pesticides on fishes has been experimentally
recorded by several workers [1, 2]. The
toxicity of benzene hexachloride has been

studied by [3]in Cirrhinamrigala and
Colisafacitadistribution of benzene
hexachloride on different tissues

Limandalimanda was studied by Klick and

Steinhart [4].Indiscriminate discharge of
these pesticides from agriculture runoff and
in aquaculture operation may be washed
into nearby water bodies and affects non-
target organism such as fish and prawn
which are of economics importance to

humans. Recently the various pesticides,
herbicides, weedicides, insecticides,
organophosphate pesticide used in the

agriculture field for prevention of the insect
pest. Unfortunately, application of these

synthetic derivatives of pyrethrins is highly
toxic to a number of non-targets organisms
such as bees, freshwater fish and other
aquatic organism even at very low
concentration [6-7].

Among the aquatic animals fish are
highly  sensitive to the pyrethroids
pesticides due to their neurotoxic effects
and the pesticides are lethal to fish at
minimum concentration (10-1000lower) than
the corresponding values for other groups of
mammals and birds. The use of biochemical
and haematological technique in fish culture
is growing in importance for toxicological
research, environmental monitoring and fish
health conditions. Many works has been
conducted on haematological changes of
pesticides in the fish such as Das and
Mukherjee [8]'Adebayo, et al. [9], Patnaik
and Patra [10]Sampath, et al. [11]noted that
there is a possibility that studies on fish
blood might reveal conditions within the
body of the fish long before there is any
outward manifestation of disease or
disorder.

The environment is continuously loaded
with foreign organic chemicals released by
urban communities and industries. In the
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20th century, many thousands of organic
trace pollutants, such as polychlorinated
biphenyls (PCBs), organochlorine pesticides
(OCPs), polycyclic aromatic hydrocarbons
(PAHS), polychlorinated  dibenzofurans
(PCDFs) and dibenzop- dioxins (PCDDs)
have been produced and, in part, released
into the environment[12]. Since the early
sixties mankind has become aware of the
potential long-term adverse effects of these
chemicals in general and their potential
risks for aquatic and terrestrial ecosystems
in particular. The ultimate sink for many of
these contaminants is the aquatic
environment, either due to direct discharges
or to hydrologic and atmospheric processes
[13]. Today, water quality management
faces greater problems than at any time in
its history. In addition to natural pollutants,
varied contaminants exist in surface waters
including multiple chemical compounds and
different products of industrial and
agricultural revolution. The insecticides
constitute one group of these pollutants,
both synthetic and natural, which contribute
to the environmental problems. At present,
it seems that the problem is more
conspicuous in developing countries, where
lately there has been an increase in the use
of insecticides as a means of increasing
agricultural productivity, without much
concern to the consequences of
indiscriminate application.

There are many pathways by which
insecticides leave their sites of application
and distribute throughout the environment
and enter the aquatic ecosystem. The major
route of insecticides to water ecosystems in
urban areas is through rainfall runoff and
atmospheric deposition [14,15]. The uses of
pesticides have negative impact on biotic
factor including fisheries resources,
threatened and endangered species, and
their habitats. Pesticides include products,
such as insect repellants, weed Kkillers,
disinfectants and swimming pool chemicals,
which are designed to prevent, destroy,
repel or reduce pests such as insects, mice
and other animals, weeds, fungi, bacteria
and viruses. Pesticides are used in nearly
every home, business, farm, school, hospital

and park and are found almost everywhere
in our environment. In recent studies of
major rivers and streams, one or more
pesticides were detected more than 90% of
the time in water, in more than 80% of fish
sampled, and in 33% of major aquifers [16].

MATERIALS AND METHODS:

Original healthy
Notopterusnotopterus(Pallas) fishes weighing 150 to
170gm with a mean body length of 24 to 26 cm, were
collected from the fish hatchery in Bhopal, M.P. Fish
were brought to the laboratory and acclimatized for
two weeks prior to experimentation. The fishes were
fed with balanced diet/pelleted feed with 35% crude
protein diet at 2% biomass. It is manufactured by
Bharat Insecticides Limited/Agro Chemical
Industries India. Malathion is one of the

organophosphorus insecticides bearing a
chemical name 0,0-dimethyl
dithiophosphate of diethyl
merceptosuccinate. Malathion is a pesticide
that is widely used in agriculture,
residential, landscaping and mosquito

control and also health pest control etc.
This insecticide has come to forefront in the
market. This is known to attack the animals
by inhibiting acetylcholinesterase enzyme
activity.The lethal concentration (0.1ppm) of the
pesticide was prepared by dissolving 1ml of original
concentration of pesticide individually in 10 liter of
chlorine free water. 30 L of the diluent water was
used as control. The fishes (n = 30) were kept in each
aquarium in triplicates for each treatment. The stock
solution of 0.1 ppm of the solution was introduced
separately in each tank. The fishes were observed for
0-60 minutes for any mortality during the exposure
time. The blood samples from the challenged fishes
were taken after every 1 hour, 2 hours and 3 hours.
Blood samples were collected from the caudal tail
vessels with 21 or 23 gauge needles and 1 or 3 cc
syringes before ventilator response was noticeably

depressed.

Biochemical analysis

Blood was collected as described for
haematological analysis as firstly blood of
healthy (non-toxicated) fish
Notopterusnotopterus were collected

directly in dry and sterilized centrifuge by
cutting the caudal peduncle of living fish
with a sharp sterilized dry knife. Before
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cutting the caudal peduncle the fish was
blotted with blotting paper to avoid the
haemolysis. The blood was allowed to clot
for 10 minutes and centrifuged at 3000rpm
for 20 min. the serum was carefully taken
out with the help of pipette and stored at
4°C all the test were performed within 72
hours.

Plasma Protein Determination: The total
serum protein was determined by

Gornall’sbiueret method. The solution
[Gornall reagent: 1.5 g CuS0O4.5H,0
(Copper sulphate pentahydrate); 6.0 ¢

KNaC;H;,O¢ (Potassium sodium tartarate);
500 ml of distilled water; 300 ml of 10%
NaOH (prepared Dby diluting 65-70%
carbonate-free stock solution)]Plasma
protein was determined as per the method
described by Keller (1991)[*"1 by using
MERCK auto analyser kit with the help of
microlab 200, MERCK Ltd, Worli, Mumbai
and the values were expressed as g/dL.
Serum Albumin:The albumin concentration
was determined by the commercially
available kit of Pointe Scientific from
Ranbaxy Diagnostics. The
spectrophotometer was set to blank at 630
nm. The absorbance of all the tubes were
recorded.

Calculation

Absorbance of unknown X conc.

of Absorbance of standard

Standard = Albumin (gm/dL)

Serum Globulin: Globulin concentration in
serum was indirectly determined by
subtracting the albumin concentration from
the total protein concentration and the
results expressed as gm/dL. Serum
Glucose: Glucose in serum was determined
by using MERCK autoanalyzer kit as
described by Mayne (1994)[**1 with the help
of microlab 200 at 546 nm and the value
was expressed as mg/dL.Creatinine: For the
estimation of creatinine, using a
photocalorimeter using a green filter (520-
540 nm), setting the zero optical density
(OD) with the help of blank solution, and

the content calculated by the following
formula: (NCCLS, 1992) 2,

OD test
OD standard

X 0.01 mg
X = creatinine mg.

Serum Bilirubin: Bilrubin concentration
was determined by using Malloy and Evelyn
method. Calculation Concentration of
bilrubin (mg/dL) = At x F x 2 F =
calibration factor 2 = dilution
Serum Sodium:

Calculation

Abs. of unknown X Conc. of

Standard Abs. of Standard
Serum Potassium:

0.2 ml of serum was taken in 10 ml
centrifugation tube. 0.5 ml of silver iodate
reagent was mixed. Then 3.3 ml of tungstic-
phosphoric acid was mixed. The solution
was centrifuged for 5 minutes at 2000 rpm.
1.0 ml of supernatant was transferred into a

25 ml conical flask. Then 1 ml of 2%
potassium iodide solution was added and
titrated against 0.005 N sodium
thiosulphate, till the rainbow

colour of the iodine nearly

disappeared.
Calculation
Chloride concentration in serum (mmol/L) =
TJTs x 100  where, T; = Titration value of
(specimen) sample T, - Titration value of
standard 100 = Concentration of standard
(mmol/L)
Calculation
Abs. of unknown
Abs. of Standard X

Conc. Of Standard =

Magnesium mEq/L
Serum Cholesterol determine as per given
formula
Calculation:
AJ/A; x 0.4 x 20 = mg P/dL serum A;
absorbance for the test solution A
concentration of the standard (mg /dL)
20 =  dilution of the serum. Serum
Cholesterol: The optical densities of the
standard, control and test were determined
by using spectrophotometer, setting zero
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optical density with the blank at 590 nm
wavelengths.

Calculations OD test
cholesterol in mg/dL OP standard

X 200 =

Determination of triglyceride(mg/dL)and
Determination of HDL (mg/dL):

To obtain the HDL fraction, the LDL and
VLDL lipoprotein were precipitated with
Baker’s precipitation reagents containing
50-kDa dextran sulphate and magnesium
chloride. 0.25mL of plasma was mixed with
20L of precipitation reagents in a 1.5 mL
Eppendorf tube. HDL-C measurements were
calibrated with standards from Diagnostic
Medical Associates, Inc., Arlington, and
TX76011

RESULTS:

For investigation into the effect of pesticides
on the biochemical indices there are ten (10). The
plasma proteins expressed in g/dL was 3.8+0.024.
After 20 minutes of exposure, the plasma proteins
ranged from 2.72-2.98 with a meantSD value of
2.85£0.06 g/dL. The plasma proteins showed a
decrease after the time of exposure was increased to
40 minutes, ranging from 2.34-2.56 with a mean+SD
of 2.45+0.02 g/dL. The plasma proteins further
showed a decrease after 60 min. of exposure, ranging
from 1.75-2.25 with a mean+SD of 2.0+0.05 g/dL.
The mean+SD value of total albumin expressed in
g/dL was 1.3+0.012. After 20 minutes of exposure,
the total albumin ranged from 1.0-1.2 with a
mean£SD value of 1.1+0.01 g/dL. The total albumin
showed a decrease after the time of exposure was
increased to 40 minutes, ranging from 0.75-0.85 with
a meantSD of 0.8+0.01 g/dL. The lowest albumin
was recorded after 60 min. of exposure, ranging from
0.44-0.56 with a mean+SD of 0.5+0.02 g/dL.

The meantSD value of total globulin
expressed in g/dL was 1.74£0.013. After 20 minutes of
exposure, the total globulin ranged from 1.34-1.46
with a mean+SD value of 1.4+0.01 g/dL. The total
globulin showed a decrease after the time of exposure
was increased to 40 minutes, ranging from 1.14-1.26
with a meantSD of 1.2+0.01 g/dL. The lowest

globulin was recorded after 60 min. of exposure,
ranging from 0.71-0.89 with a mean+SD of 0.8+0.05
g/dL. The meantSD value of total creatinine
expressed in g/dL was 0.2+0.012. After 20 minutes of
exposure, the total creatinine ranged from 0.32-0.38
with a mean£SD value of 0.35+0.02 g/dL. The total
creatinine showed an increase after the time of
exposure was increased to 40 minutes, ranging from
0.41-0.49 with a meantSD of 0.45+0.02 g/dL. The
highest creatinine was recorded after 60 min. of
exposure, ranging from 0.43-0.61 with a mean+SD of
0.52+0.01 g/dL. The mean£SD value of total glucose
expressed in mg/dL was 108.0£3.20. After 20 minutes
of exposure, the total glucose ranged from 72-78 with
a meantSD value of 75.0+3.5 mg/dL 2. The total
glucose showed a decrease after the time of exposure
was increased to 40 minutes, ranging from 57-67 with
a meanxSD of 62+6.2 mg/dL 3. The lowest glucose
was recorded after 60 min. of exposure, ranging from
49-53 with a meanzSD of 51+1.35 mg/dL. The
mean£SD value of total bilrubin expressed in g/dL
was 0.2+0.001. After 20 minutes of exposure, the total
bilrubin ranged from 0.28-0.38 with a meanSD value
of 0.33+0.02 g/dL. The total bilrubin showed an
increase after the time of exposure was increased to
40 minutes, ranging from 0.42-0.48 with a mean+SD
of 0.45%0.02 g/dL. The highest bilrubin was recorded
after 60 min. of exposure, ranging from 0.43-0.61
with a meanSD of 0.52+0.01 g/dL.

The meantSD value of total sodium
expressed in mEg/L was 72.0+2.35. After 20 minutes
of exposure, the total sodium ranged from 60.0-68.0
with a meantSD value of 64+3.62 mEg/L. The total
sodium showed a decrease after the time of exposure
was increased to 40 minutes, ranging from 48.0-56.0
with a meantSD of 52+3.65 mEq/L. The lowest
sodium was recorded after 60 min. of exposure,
ranging from 39-47 with a meanzSD of 43+2.11
mEg/L. The mean+SD value of total potassium
expressed in mEg/L was 39.0+1.33. After 20 minutes
of exposure, the total potassium ranged from 27.0-
35.0 with a mean+SD value of 31+2.54 mEq/L. The
total potassium showed an increase after the time of
exposure was increased to 40 minutes, ranging from
26.0-30.0 with a mean+SD of 28+2.58 mEq/L. The
highest potassium was recorded after 60 min. of
exposure, ranging from 21-27 with a meantSD of
24+2.15 mEg/L. The meanzSD value of total
cholestrol expressed in mg/dL was 164.0+3.30. After
20 minutes of exposure, the total cholestrol ranged
from 138-142 with a meanSD value of 140.0+4.25
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mg/dL. The total cholestrol showed a decrease after
the time of exposure was increased to 40 minutes,
ranging from 122-128 with a mean+SD of 125+8.22
mg/dL. The lowest cholestrol was recorded after 60
min. of exposure, ranging from 104-116 with a
mean+SD of 110+3.52 mg/dL.

The meanzSD value of total triglyceride
expressed in mg/dL was 132.2+2.21. After 20 minutes

of exposure, the total triglyceride ranged from 94.1-
96.3 with a mean+SD value of 95.2+2.21 mg/dL. The
total triglyceride showed a decrease after the time of
exposure was increased to 40 minutes, ranging from
87.8-89.6 with a meanxSD of 88.7£2.2 mg/dL. The
lowest triglyceride was recorded after 60 min. of
exposure, ranging from 75.2-77.4 with a mean£SD of
76.312.1 mg/dL. (Table 1)

Table 1: Mean biochemical parameters of N. notopterus (Pallas) exposed to mixture of 0.1 ppm

Malathion, Parathion and Endrin

Parameter Control 20 min. 40 min. 60 min‘#’

Min. | Max MeanSE Min. | Max MeanSE Min. | Max | MeantSE
Plasma protein 3.840.024 | 2.72 | 2.98 | 2.85+0.06°° | 2.34 | 2.56 | 2.45+0.02 | 1.75 | 2.25 | 2+0.05°
(g/dL) :
Serum Albumin 1.330.012 |1 1.2 | 1.1+0.01° 0.75 | 0.85 | 0.8+0.01® | 0.44 | 0.56 | 0.5+0.02%"
(g/dL)
Serum Globulins 1.740.013 | 1.34 | 1.46 | 1.4+0.01° 1.14 | 1.26 | 1.2+0.01° | 0.71 | 0.89 | 0.840.05°
(g/dL)
Serum Creatinine 0.2¢0.012 | 0.32 | 0.38 | 0.35+0.02° | 0.41 | 0.49 | 0.45+0.02°° | 0.43 | 0.61 | 0.52+0.01
(mg/dL) ’
Serum Glucose 108#3.20 |72 |78 | 75¢3.52% 57 |67 |62t6.23™ |49 |53 |51+1.35°
(mg/dL)
Total serum 0.2:t0.001 | 0.28 | 0.38 | 0.33+0.02 | 0.42 | 0.48 | 0.45:0.03° | 0.46 | 0.58 | 0.52+0.06
bilirubin (mg/dL) :
Sodium (mEq/L) 72+2.35 60 |68 |6413.62° 48 |56 |52¢3.65° |39 |47 |43+2.11°
Potassium (mEq/L) | 39+1.33 27 |35 |31:2.54° 26 |30 |28+258° |21 |27 |24+2.15%°
Serum cholesterol 164+3.30 138 | 142 | 140+4.25° 122 | 128 | 125+8.22° | 104 | 116 | 110+3.52*
(mg/dL)
Triglycerides(mg/dL) | 132.2¢2.21 | 94.1 | 96.3 | 95.2¢2.21° | 87.8 | 89.6 | 88.7t2.2™ | 75.2 | 77.4 | 76.3£2.1°

Note: Values are meantSD of five replications (d.f. 5, 30). Means in the same row having different
superscripts are significantly different (P < 0.05) and values in the same row with same superscript are not
significantly different (P > 0.05).#’Death time * No statistical analysis was possible as determinations were

performed on pooled samples.

DISCUSSION:

The present investigation there are ten biochemical
parameters of blood chemistry of N. notopterus due to
malathion,parathion and endrin intoxication after 20
min, 40 min 60 min respectively. The significance
change were noted from the healthy values (P<0.05).
The values which showed decrease from normal

values include plasma protein 3.8£0.024 to
2+0.05(g/dL); serum albumin from 1.3+0.012 to
0.5+0.02(g/dL) as well as other parameters seen the
results table no. 1 present investigation was exposed
to combination of three pesticides as malathion,
parathion and endrin intoxication the significant
values were observed chronic anemic condition
leukemia and thrombocytopenia. The hematological
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changes related to metabolic activity dysfunctioning
the haematological and blood chemistry related
disruption of iron synthesing machinery due to
inhabitation of aerobic glycolysis could be the region
for the decrease of the blood parameters in the stress
fish.

The present investigation resembling to the
many workers and investigators have been provided
observations due to pesticides intoxication., David
[18] (Largemouth bass); Ferrandoet al. [19]
(European eel, Anguilla anguilla); Hilmyet al. [20]
(Anguilla vulgaris and Mugilcephalus); Jeffrey et al.
[21] (Fathead minnows, Pimephalespromelas); Max
[22] (ThreespineStickleback); Robert & Abe [23]
(Red  Crawfish, Procambarusclarki  (Girard));
Serianiet al. [24] (Oreochromisniloticus);
Conclusively, the present investigation of the above
experiment revealed that the three pesticides namely
malathion, parathion and endrin are destructive when
used as individual pesticides against the fish, and act
more strongly when used in combinations of
pesticides used were highly toxicated. The toxic
affects of pesticides harmful on the aquatic animals
like fishes that intake of the changes of the food
chain. The pesticides induced biochemical alteration
and cause metabolic activity significant, changes of
metabolic effects on the physiological activity
consequences these biochemical parameters offer a
rapid sensitive means of monitoring towards the
impact of the pesticides on aquatic biota and
ultimately whole of the ecosystem. The edible fresh
water fishes constitute on the measure sources of
nutritious food for human. The pesticides induced by
stress disturbed by metabolism many fested as in
habitation of enzymes retardation of growth damage
and dysfunction of the haepoitic organs. The
pesticides generally effect the biologically active
molecule such transaminases phospho mono stress
and other enzymes. The present investigation the
pesticides product to aquatic pollution and disturbed
the aquatic environment animals. It is suggest here the
pesticides not used to pest control but biological
control are used for pest control.

Conclusion:

The  present investigation revealed that
significant (P<0.05) increase in Bilirubin(mg/dL)
((0.2 to 0.45), Creatinine (0.2 to 0.39) Na" and K*
values as (mEg/L) slightly change (72.0 to 70 and
39.0 to 39.0) and decrease in plasma protein(g/dL)(),
Albumin(g/dL), Globulin(g/dL), Glucose(mg/dL), as

well as lipid profile Cholesterol(g/dL), TG,
HDL(mg/dL),LDL(mg/dL),VLDL(mg/dL) were
decreased and same serum ionic substances like Ca,
Mg, Chloride(mEg/L) and phosphorus reduced
respectively.
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A vision document - Chinese dam on Brahmaputra India outraged ; special focus on

Water Wars: The Brahmaputra River and Sino-Indian Relations
ASHOK SHARMA * AND SANTOSH AMBHORE?
! Department of Military Science, Government Motilal Vigyan Mahavidyalaya,Bhopal-462003
? Department of Chemistry, Government Motilal Vigyan Mahavidyalaya,Bhopal-462003

ABSTRACT

The term Brahmaputra means “son of brahma” and in the early days of Indus valley
civilizations Brahmaputra River is the subject of faith and legends of Bharat. The Brahmaputra flows
for about 1,625- km inside the Tibet Autonomous Region of China and for a further 918-km inside
India. This is not the first time that tension is building up between India and China over Brahmaputra
projects, which could affect the flow of water into India. Water has the potential to be one of the
great challenges of the twenty-first century. According to United Nations estimates, more than half
the global population will live in water-stressed or water-scarce countries by 2025.The vast majority
of these people will be in China and India. As China and India struggle to grow, provide for their
citizens, and expand their respective roles as major players on the world stage, the two countries are
increasingly facing water constraints. This challenge is made more complex by its shared nature:
much of India’s river water originates in China. Of the rivers that cross the Sino-Indian border, the
most important is the Brahmaputra. It is not clear what caused the sudden but temporary cessation
of the Brahmaputra’s flow in March of 2012. What is clear, however, is that demand for the river’s
water exceeds supply, and that the potential for conflict between the world’s two most populous
countries over this finite resource is real.

INTRODUCTION
resources. The country faces water scarcity, and its

Water Demand in India and China-

India is home to about 17% of
the world’s population but less than 4% of water
resources, and the country is dependent on foreign-
originating rivers for about a third of its surface
water. Water shortages will exact rising economic
and social costs in the country as India’s population
and water needs continue to grow. India’s
freshwater supply is also significantly influenced by
weather patterns, with the short monsoon season
responsible for the lion’s share of the country’s
annual precipitation. Approximately half of
nationwide precipitation falls over just 15 days, and
90 percent of river flows are concentrated in the
wettest four months of the year.

China is home to almost 20% of the
world population, but only about 7% of water

water needs are further stressed by pollution. At
present, China’s Ministry of Environmental
Protection has deemed a quarter of China’s river
water so dirty as to be unsuitable for drinking,
agriculture, or even industrial use. Moreover,
although China is almost entirely water
independent—that is, almost all of the country’s
renewable freshwater supply comes from rivers that
originate within the country—the distribution of
surface water is geographically uneven. The bulk of
the country’s freshwater resources are located in the
country’s south and southwest, which benefits that
region’s farms and factories but leaves the wheat-
producing heartland and industrial north dry. To
address this imbalance, Beijing has undertaken an
extraordinarily ambitious hydrological engineering
plan called South to North Water Diversion. By 2050,
China hopes to move 45 billion cubic meters of water
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per year through a series of tunnels, aqueducts, and
canals. Engineers also seek to link the country’s four
major waterways: the Huang He, Yangtze, Huai He,
and Hai He. The water diversion plan includes three
routes—eastern, central, and western—with a total
estimated price tag of around USS$62 billion. Water
division plans on the Chinese portion of the
Brahmaputra are crucial to the western route.

Total Available Renewable Water Resources

Country China India
External Water 17,169 647,220
Resources

(million m3)

Total Water 2,840,000 1,907,760
Resources

(million m3)

External 0.9% 33.4%
Dependency

Source: United Nations Food and Agriculture

Organization, Aqua stat online data 2011

Brahmaputra River: Course, Length, and
Geography-

The Brahmaputra begins from
its source in the Kailas range of the Himalayas and
flows 2,300 miles before emptying into the Bay of
Bengal in Bangladesh. Its course takes it through
China, India, and Bangladesh, and its watershed also
falls within parts of Nepal, Bhutan, and Burma.
Reflecting the diversity of people and geography
along its course, the river goes by manynames,
including the Yarlung Tsangpo (also spelled Zangbo)
in Tibet, the Brahmaputra in India, and the Jamuna in
Bangladesh. Beginning in the Tibetan Plateau’s
Angshi Glacier, the river flows eastward for nearly
700 miles between the main range of the Himalayas
to its south and the Kailas Range to its north, gaining
strength from tributaries along the way. The river’s
journey through Tibet takes place at an average
altitude of more than 12,000 feet, making it the
world’s highest-flowing river system.

After passing the city of Pei in
Tibet, the river turns northeast and makes its so-
called Great Bend in Tibet’s Nyangtri Prefecture.
Here the river runs through narrow gorges in a series
of rapids and cascades before turning south and
southwest to flow through the Grand Canyon of the
Tsangpo, the longest, steepest, and one of the
deepest canyons on earth. The canyon’s overall
average depth is about 7,440 feet, and at its deepest
reaches 19,714 feet, more than twice as deep as the
Grand Canyon. During its journey through the
canyon, the Brahmaputra has the largest slope
deflection of any river surface in the world at 75.35
percent. The geology creates the potential for
immense hydropower generation if the river is
tamed.

After leaving the  Tibet
Autonomous Region, the river then passes through
the territory of Arunachal Pradesh, whose control
remains disputed by China and India. This 56,000-
square-mile area is currently controlled by India but
was captured by China during their 1962 border war.
Although Beijing subsequently withdrew voluntarily
to the current effective line of demarcation, it still
refuses to recognize India’s control over the region.
The resulting border conflict, along with similar
conflicts over other disputed segments of the
border, remains one of the most significant potential
flashpoints affecting Sino-Indian relations. The river
next enters Assam state in north-eastern India,
where it is fed by other Himalayan tributaries to
become the Brahmaputra. It is a powerful river even
in the dry season, and during the rains its banks are
more than six miles apart at points. The river runs for
several hundred miles through India before crossing
the border into Bangladesh, where it follows a 150-
mile course as the Jamuna. It then joins with the
Ganges, Hinduism’s holiest river, before emptying
into the Bay of Bengal.

The Ganges-Brahmaputra is a huge
river system, with more people living in its basin than
in all of Western Europe and North America
combined. The river system’s average discharge is
the third largest in the world, behind only the
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Amazon and the Congo. At its terminus, more than
1,000,000 cubic feet per second of water flow into
the ocean, approximately 700,000 of which are
supplied by the Brahmaputra.

Food Security: Food Imports as “Virtual Water”—

Although raw materials like
minerals, timber, and oil obviously differ from one
another, they are each fungible, internationally
traded commodities; in other words, oil or timber or
minerals from one part of the world can largely be
substituted for similar quantities of the same
material from elsewhere. As a result, they behave
similarly on international markets. Water is different.
As a resource for which there is functionally no
international marketplace—at least until demand
becomes sufficiently acute to create such a market—
and for which access is determined primarily by
geography, water as a strategic commodity is
unique. Because there is no major world market for
trading water itself, to understand how water moves
around the globe today it is necessary to look at
trade in other goods, introducing the concept of
virtual water. All finished products require water to
greater or lesser degrees for their production.
Therefore, importing intermediate or finished
products is an indirect way of importing the
embedded water required to grow or make them. In
China and India, where agriculture currently
accounts for 70 percent and more than 50 percent,
respectively, of water consumption, the most
significant tradable commodities from a water
perspective are foodstuffs. At present, both China
and India are net exporters of food. According to
Brahma Chellaney, “China and India together
account for .. 52.8 percent of the world’s rice
production, 30.1 percent of the wheat, 21 percent of
the corn, and 28.5 percent of the total grain.

As China and India
continue to grow, and as they grow wealthier and
the inputs to their citizens’ diets move further up the
value chain, they are likely to cross the threshold to
become net food importers. Water scarcity will
increase the prospect of this transition taking place
and force one or both of these countries to seek
additional imports from the water-rich countries

better able to provide the embedded water that
goes into growing surplus food. This requirement,
anathema to planners seeking domestic food
security, will add yet another dimension to China and
India’s already complicated strategic calculus vis-a-
vis commodity demands.

The concept of water
scarcity leading to food insecurity is one of the
thorniest issues in most cross-border water disputes,
and the conflict over the Brahmaputra is no
exception. China’s ability to control the river’s flow
through damming and diversion could potentially
give Beijing the ability to choke off the food supply to
its largest neighbor. It has been likened to the ability
to lay siege to an enemy’s castle without ever having
to cross one’s own border. Moreover, unlike some
other sources of power in international diplomacy,
the threat of water diversion is not “use it or lose it.”
Once the dams have been built, the ability to create
suffering at the human level in India and Bangladesh
through induced water and food shortages will stand
implicitly behind any request coming from Beijing.

The implications are not lost
on New Delhi. For India, even the intimation of such
a threat in the context of the Brahmaputra could be
a nearly existential hazard. It is not difficult to
imagine Indian military planners preparing for such
an eventuality by exploring options to destroy or
otherwise neutralize the offending dams. The result
is that the food security issues that accompany dam
building give birth to a flashpoint and source of
tension that, once created, will be difficult to undo.
This makes food security one of the drivers most
likely to spur New Delhi into action over Beijing’s
moves on the river.

Water Governance Is Simultaneously International
and Domestic

Along cross-border rivers,
water consumption choices made by the upper
riparian state affect the downriver state. However,
actual water consumption decisions are generally
made either at the local level, or by central
government planners who have local consumption in
mind. (This is even true of China’s giant water
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diversion projects, which are meant to provide water
for local use in regions currently suffering from
scarcity.) For this reason, domestic politics can play
an equal or greater role than international relations
when it comes to how water resources are actually
used. In China, the state-planned economic model in
place since 1949 is overlaid atop a historical
imperative dating back to imperial times to control
the country’s flood-prone rivers. The result has been
a “campaign” mentality focusing on huge capital
investments in large-scale hydro projects. Rather
than making hard choices about allocating limited
local water resources—or devolving authority to the
local level to make those decisions—Beijing has
promulgated large, capital-intensive solutions such
as the South-to-North Water Diversion Project.

The individual components
that make up the South-to-North Water Diversion
Project range in size, but China has already
demonstrated its comfort level with giant dams such
as the Three Gorges. Mega hydro projects such as
these take an extraordinary toll on local residents.
The Three Gorges Dam flooded important cultural
and archaeological sites, affected local and
downstream ecology, and forced the relocation of
1.3 million people. Many within China and abroad
objected to the dam, and its construction was not
without protests and opposition, but there is little
that local residents in China can do to block a project
of this kind from going forward once the decision has
been made in Beijing. This is even more true in the
ethnic minority region of Tibet than elsewhere in
China. Any organized protest or opposition to a
significant dam project by Tibetans would almost
certainly elicit a swift and thorough government
crackdown. For this reason, although India might
hope to ally itself with locals in opposition to the
construction of dams, China’s dam-building history
offers minimal hope that this would be an effective
tactic.

India faces its own
challenging domestic dynamic around the subject of
dam building. The country’s robust democracy allows
local Indian interest groups to block large projects
they oppose much more effectively than is possible

in China. Even more significant is that India has not
dedicated nearly the same capital resources China
has to hydrological infrastructure. Where China has
built more than 25,800 large dams, India has
constructed 4,300.20 On the Brahmaputra, although
India has expressed a desire to complete more water
works, the country has been unable thus far to
successfully undertake major damming or river
improvement projects. While this represents a good-
news story to ecological groups that oppose large-
scale Indian hydro works, it does little to help India
stake a legal claim to river usage or to allow it to
generate power or regulate river flows. It remains to
be seen whether major Indian Brahmaputra projects
will succeed in the future, but as long as the river’s
source in Tibet is under Chinese control and local
Tibetan opposition to dam projects remains weak,
the most significant investments in damming and
changing the water’s flow will remain on the Chinese
side of the border.

Water Conflict? No. |Inevitable Tensions?

Discourses over the waters
of the Brahmaputra River have been doing the
rounds ever since China’s announcement about the
construction of three dams on the river last year.
Despite diplomatic talks, China is keen to divert the
waters from the Brahmaputra. In the past, China did
not have a strong raison d'étre to divert the flow of
the river. China’s Vice Minister of Water Resources,
Jiao Yong, stated in 2011 that the Chinese
government was not planning to conduct any
diversion projects along the Brahmaputra River given
that there wasn’t a pressing need. However, at
present, China’s per capita water reserve is
approximately 2300 cubic metres — one-fourth of the
world’s average. China is, therefore, considered as
the 13th most ‘water-poor’ country in the world with
80 per cent of its cities severely water stressed.
More so, China’s northern region possesses only 14.5
per cent of the entire country’s water resources. As
water supplies tighten, the water quality is
degrading, ecology is suffering, and lands are
becoming barren. This threatens the country’s
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economic growth. Thus, the ever-increasing gap in
the demand and supply chain in China’s northern
region has now pushed the country to move forward
with its many dam projects.

China is keen to divert 150
billion cubic meters (BCM) of water and ‘push’ the
waters to irrigate northern China. Of this, 50 BCM
would be diverted from the Brahmaputra. In October
2013, India asserted the need for a water sharing
treaty with China. This came about, following the
paranoia generated after the announcement of the
510-MW Zangmu project along the course of the
river. However, although former Indian Prime
Minister Manmohan Singh returned with an
agreement on sharing water-related information
during the monsoon months, there was no mention
of the planned diversion of the Brahmaputra. So far,
India has been incapable in convincing China into
building bilateral cooperation over the Brahmaputra
River. India recognises that it is not in a position to
wage a war with China. However, despite tensions
and disagreements over common rivers, India has
maintained relatively peaceful hydrological relations
with its neighbours — with the Indus, Teesta, and
Ganga Rivers being cases in point. On no occasion,
did India seek to wage war as a means to resolve its
water woes. In this light, India may not enter into a
conflict with China over the Brahmaputra, but
tensions seem probable.

Brahmaputra River Valley Authority: India and
China Redefining their 'Global Commons’-
Juxtaposing India’s per capita water
availability (1.170 cum/person/year) — i.e. lowering
than the global water index vis-a-vis the Chinese geo-
political assertiveness against India — to undertake
gigantic water resource projects raises serious
security alarms in the South Asian regime. With
China recently turning down India's proposal to
pursue a joint bilateral mechanism, it is necessary to
assess China's unilateral self-interest in curbing its
widening water deficit at the cost of accentuating
the lower riparian stress.
Brahmaputra water issue has the potential to turn
into a major bone of contention between both
nations at a time when China is also making

geopolitical advances in the northern sphere of the
country. This article explores the situation and seeks
to provide a relevant assessment for redefining
water as a global common in lieu of establishing a
river valley authority. How should a politically
sensitive Brahmaputra revisit its preservation
policies and water sharing rights between both
countries? More so, what are the prospects in a
techno-political framework that call for the
establishment of a Brahmaputra River Valley
Authority.

Revisiting the 'Global Commons' not a
single river-collaborative or transparency mechanism
exists between China and any of its riparian
neighbours pertaining to the sharing and
preservation of water resources. More so, there is no
discharge of data on the proposed water-related
developments and projects in the Tibetan region
such that the reliability factor on China stressing on
being ‘vigilant to its responsibility towards
cooperation' remains highly bleak. India’s concerns
on glacial lake outbursts in the upper regions of the
rivers that flow into India from Tibet have not been
adequately addressed. Given the evolving political
dynamics between both nations and President Xi
Jinping’s recent self-assertion of the 39 Chinese dam
construction projects merely being run-of-the-river
(ROR), it is hard to imagine China playing the role of
a responsible upper riparian by maintaining a
regulated flow of the waters in the basin.

Now that China has
demonstrated a strong will and competence to plan,
undertake and complete gigantic water resource
projects against internal or external oppositions,
India has to counter each move by refilling roles and
responsibilities of the stakeholders towards our
‘commons'. As rhetoric-filled as it may sound, the
Brahmaputra River is not met, merely, for the
consumptive use of China or Tibet or India or
Bangladesh. It is an interconnected, transnational
resource that crosses all national and ethnic
frontiers.

According to Assamese experts,
spearheading an awareness campaign against
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China's hydro-projects on the Brahmaputra s
imperative to counter the proposed 85 percent
water flow deficit from China during the summer
months. Diplomatic skills to work in cooperation,
consistent dialogue building mechanisms, stimulate
cross-border, regional hydro-sensitivity, supported
by competent multilateral instruments is the key to
fulfil the 'global commons theme'. If China and India
manage to foster effective diplomacy between them
on sharing of trans-border river waters, a new era of
mutual trust and confidence would begin in the
region.

Contemplating a
Authority-

Brahmaputra River Valley

Constituting a BRVA to
consistently monitor the flow of the river on a
regular basis should help ensure Chinese intrusive
activities do not take place in future without
foreseeable broadcasts. The concept of a BRVA
continues to have a pessimistic outlook for China to
accept as noticed during the current exchange of
premier discourses over the water issue. But it is
inevitable that a BRVA will not only put a tab on
China's legal unfettered foundation of controlling the
international watercourse, but it will also ensure
India engages in innovative constructs and strategic
technological mechanisms that it has, relatively,
failed to administer. Due to India's limited storage
capacity of retaining hydro-releases during the dry
season, the Brahmaputra witnesses heavy havoc
each year. For example - the Three-Gorges Dam
project drastically altered the weather patterns in
Northeast India. As a result, the lower riparian
benefactors experienced huge ecological losses and
stress. Now if China has its way, the Brahmaputra
River will marginally be reduced to a sizable level
causing vast water shortages in the sub-regional
terrain.

Namcah Barhwa (situated at
the Great U-bend of the river) is decreasing by 3/4th
of an inch every year. More so, the Yarlung-Tsangpo
Suture Zone (YTSZ), a junction point between the
Indian subcontinent and the Euro Asian plates is
contracting. Since, the thrust of the suture is

stronger around the Everest region and anemic
around the Sikkim-Arunachal region, the instability
of basaltic salts, arsenic sedimentary deposits
exacerbates. It has been verified that the eastern
Himalayan mountain range, Sikkim and eastward, is
made of loose soil and bear few rocks. Hence, no
waterfalls are found in this region, making the entire
region unsafe, unsuitable for dam construction and
unreliable even for a run-of-the river (ROR) project.
In this view, establishing a river valley authority that
caters to the growing insecurities in the region
deems vital. Agreed, a BRVA will deter China from
significantly progressing to capture a greater share of
the watercourse but the implications for China
outweigh any positive outcome. China's proposed 39
dam construction takes into account the need to
meet its mounting water requisites. With, merely, 8
percent river-water availability vis-a-vis accounting
20 percent of the total world population, China
settling scores through hydro politics with its riparian
neighbours remains a highly contentious issue.

India Plans Dam on Tsangpo-Brahmaputra to Check
Floods and China-

India is planning a 9,600 megawatt
hydroelectric project on the Brahmaputra river to
reduce flooding in eastern India and ensure its water
use is protected in case of a water-rights dispute
with neighbour China. The dam will hold as much as
13 billion cubic meters of water, Amarjit Singh,
additional secretary in India’s water ministry said in
New Delhi Thursday. The project is expected to
reduce flooding in the states of Assam and Arunachal
Pradesh. The so-called middle Siang project will be
built across the river that’s known as Tsangpo in
China.“This project will help protect our rights in
international courts as a lower riparian nation,”
Singh said. China shares information on flood waters,
but the two countries don’t have a treaty similar to
the one India signed with Pakistan on the use of
Indus waters in 1960, Singh said.

The Brahmaputra river originates
on the Angsi glacier in northern Himalayas and flows
through Tibet, India and Bangladesh. China is
building 510 megawatt hydropower capacity on the
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Tsangpo in Tibet. China today has operationalised
the Zam Hydropower Station built on the
Brahmaputra river. It has raised concerns in India
over the likelihood of disrupting water supplies. The
project is built at a cost of thel.5 billion dollars. The
dam considered to be the world's highest-altitude
hydropower station and the largest of its kind will
produce produces 2.5 billion kilowatt-hours of
electricity a year.

A vast and densely populated region
of North-east India that depends on water from
Brahmaputra and its tributaries is feeling agitated
over China’s ambitious efforts to redraw its water
map. China’s reported plan to divert the
Brahmaputra from its upper reaches is being seen as
a direct affront to India and a violation of
International norms of sharing river waters. Once the
construction of dam is complete, the control on the
water of Brahmaputra will be in the hands of China.
As the Brahmaputra is the lifeline of North East India,
the life and environment in the region will be
adversely affected by this development. The term
Brahmaputra means “son of brahma” and in the
early days of Indus valley civilizations Brahmaputra
River is the subject of faith and legends of Bharat.
The Brahmaputra flows for about 1,625- km inside
the Tibet Autonomous Region of China and for a
further 918-km inside India. This is not the first time
that tension is building up between India and China
over Brahmaputra projects, which could affect the
flow of water into India. The BJP was quick to react
to these reports and demanded that if there is fresh
evidence of China’s intentions then India should
immediately take up this matter with the Chinese
authority. “These reports are of real concern to
India. Since the last two years, there are reports that
China wants to divert Brahmaputra waters from the
Himalayas. If it is diverted, we will have real
problems which will affect the economy of the whole
region,” BJP spokesperson Prakash Javadekar said.
The BJP MP had raised the issue in the Rajya Sabha
last year.

Besides India, which raised the
construction of a 510 MW dam on the Brahmaputra
in talks with the Chinese leadership for many times.

Thailand, Laos, Vietham and Cambodia had
expressed similar concerns over eight dams being
built on the Mekong river. The blame game, voiced
in vulnerable river towns and Asian capitals from
Pakistan to Vietnam, is rooted in fear that China’s
accelerating programme of damming every major
river flowing from the Tibetan plateau will trigger
environmental imbalance, natural disasters, degrade
fragile ecologies, divert vital water supplies. A few
analysts and environmental advocates even speak of
water as a future trigger for war or diplomatic
strong-arming, though others strongly doubt it will
come to that. Still, the remapping of the water flow
in the world’s most heavily populated and thirstiest
region is happening on a gigantic scale, with
potentially strategic implications. On the eight great
Tibetan rivers alone, almost 20 dams have been built
or are under construction while some 40 more are
planned or proposed.

China is not alone in
disrupting the region’s water flows. Others are doing
it with even worse consequences. But China’s vast
thirst for power and water, its control over the
sources of the rivers and its ever-growing political
clout make it a singular target of criticism and
suspicion. “Whether China intends to use water as a
political weapon or not, it is acquiring the capability
to turn off the tap if it wants to — a leverage it can
use to keep any riparian neighbours on good
behaviour,” says Brahma Chellaney, an analyst at
New Delhi’s Center for Policy Research and author
of the forthcoming book Water: Asia’s New
Battlefield. Tibet’s spiritual leader, Dalai Lama, has
also warned of looming dangers stemming from the
Tibetan plateau. “It's something very, very essential.
So, since millions of Indians use water coming from
the Himalayan glaciers... | think you (India) should
express more serious concern. This is nothing to do
with politics, just everybody’s interests, including
Chinese people,” he said about the talking of Chinese
intentions over the redrawing water map. Although
China is saying that it is constructing the dam to
produce power but actually some hidden agendas
are also associated with it.
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The water resources of
Brahmaputra will be a strong point to blackmail
India. If China blocks the water in Brahmaputra, it
will lead to famine in the whole NE region. India
needs to take this issue seriously. The attention of
international community needs to be attracted. But
the problem here is that China does not care for
anyone. It is trying an act of international bully. India
needs a totally different tactic to tackle China. But
can it handle. Thus, the important concern is that
whether the Indian policy makers will wake up
before it’s too late. India lose its dignity in past
because of sleeping diplomacy of Jawaharlal Nehru.
When China started to build the Sinkiang to Ali
highway in 1951 than our diplomats showed their
concerned about the highway in written on October
18,1958. In his conversation with Henry Kissinger ,
the than Chinese premier Zhou Enlai quoted “ even
three years after the road was built, Nehru didn’t
know about it. In my discussion with Nehru on the
Sino—Indian boundary in 1956, he suddenly raised
the issue of the road. | said, ‘you didn’t even know
we were building a road for the last three years, and
now you suddenly say that is your territory, |
remarked upon how strange this was” (The National
Security Archive). Although if it did not happen in the
case of Brahmputra, in the case of highway projects
and railway projects, we all know the Gol failed the
nation. Indian government always wake up after the
happening of policy disaster.
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ABSTRACT

Physico-chemical and biological quality of water samples from various places of
Mahoba (U.P.) has been evaluated on seasonally basis (pre and post monsoon)in study period. water
samples collected were analysed for their physic-chemical characteristics viz Temperature ,pH,
Electrical conductivity, Turbidity, Total Solids, TDS,DO,BOD,COD,T-H, Ca-H, Mg-H, Fluoride, Nitrate,
Sulphate and Phosphate. Data obtained from these were analysed statistically to determine the co-

relation between various water quality parameters.

INTRODUCTION

Increase in urbanization, industrialization,
agriculture activity and various human activities has
increase the pollution of surface water & ground
water. As the safe & potable drinking water is
needed. various treatment methods are adopted to
raise the quality of drinking water. Water should be
free from the various contaminations viz. Organic
and Inorganic pollutants, Heavy metals, Pesticides
etc. as well as all its parameter like pH, Electrical
Conductivity, Calcium, Magnesium, Total Hardness,
Carbonate, Bicarbonate, Chloride, Total Dissolved
Solid, Alkalinity, Sodium Potassium, Nitrate, DO
should be within a permissible limit .

Water quality is a vital concern for
mankind as it is directly linked with human welfare.
With this knowledge, the present study was
performed to assess the potability of drinking water
in Mysore city. Water samples from different
drinking water sources were collected and analyzed
for physico-chemical and bacteriological parameters.
Good quality water is odourless, colourless,
tasteless, and free from faecal pollution. A reliable
supply of clean wholesome water is highly essential
in a bid to promoting healthy living among the
inhabitants of a defined geographical region safe and

potable water supplies in Mahoba and surrounding
area.

One of the things which make Earth a
unique planet in this universe is continuous
availability of water, a vital requisite for the
existence of life. Water is also the essential
prerequisite of agriculture and industrial production,
the source of food needed for the survival of life.
Thus, life on earth is entirely and exclusively
dependent on water. Eventhough water covers more
than 70% of the earth; only 1% of the earth’s water
is available as a source of drinking. Yet, our society
continues to pollute it (Sadhale, 2006).

2. MATERIALS AND METHODS

Study Area/Sampling stations — for further study 10
locations to be selected and studied for Drinking
Water quality of study area during study period-
SS1-kharka SS2-sukaura SS3-Raivara
SS4-sirsikhurd SS5-Revai

SS7-Akbai SS8-Sirsikalan SS9-
S$S10-khanmariya

SS6-Atghar
khiruchi

WATER SAMPLING
Ten ground water samples were
collected randomly from the study area during the
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raining season in the months of july-september 2015
at regular intervals. The samples were collected
from boreholes which are being used extensively for
drinking and other domestic purposes. The water
samples were collected using previously cleaned
polythene bottles. The water samples are chemically
analyzed . The analysis of water was done using
procedure of standard methods.

During Study Period; the Water Samples
from Mahoba and surroundings were collected from
different stations in the morning hours between 10
to 12 am in Polythene jerry cane regularly for every
month. The water samples were immediately
brought in to Laboratory for the Estimation of
various physico-chemical parameters, like water
temperature and pH were recorded at the time of
sample collection by using Thermometer and Pocket
Digital pH Meter. While other Parameters Such as
DO, TDS, Free CO,, Hardness, Alkalinity, Chlorides,
Phosphate and Nitrate were estimated in the
Laboratory by using Indian Standard Procedures
(Titration method, Atomic Absorption
Spectrophotometer (AAS) Thermo M5Model)

The water samples were drawn during
july-september 2015. The ground and surface water
were collected from different sampling stations of
Mahoba district(U.P.) and around M.P. Water
samples from different location were collected in the
plastic bottles of 250 ml from well, Bore well, pond
and tap water. Samples collected were analyzed
within 2 days go in order to avoid special
preservation required. However sample in the
bottles were kept in the refrigerator. Standard
testing methods are used to evaluate different
parameter. The pH of the ground water was
estimated by pH meter. The alkalinity of water is
generally due to present of carbonate and hydroxide
ion. Alkalinity provides an idea of the nature of salts
present in the water. The total alkalinity of ground
water was calculated by standard titration method.
The total solid (TS) present in 100 ml of sample
water was at 1030 to 1050 c to dryness in drying
oven. Cooling is done desiccators and then weight.
The TS in mg/l. = (A—B)x100/sample volume in litre.
Where A = weight of (dried residue + dish) & B =

weight of dish. The total suspended solid (TSS) was
calculated by the following formula: Total suspended
solid (mg)/liter = (A-B) x 100/sample vol. in liter,
where, A = weight of filter + dried residue. B = weight
of filter paper. The total dissolved solids (TDS) term
is used to describe the inorganic salts and small
amount of organic matter present in solution. It was
calculated by adding calcium and magnesium
hardness derived by EDTA titration method. The
chloride was estimated by silver nitrate titration
method. Temperature of the samples measure by
thermometer.

The physical parameters
included temperature, pH and electrical conductivity.
Chemical parameters included dissolved oxygen was
carried out by titration method ,total alkalinity, total
hardness determined using EDTAtitration method ,
Calcium, Magnesium, Phosphate (PO,*) Nitrate
(NO5") and heavy metals (cu, fe, pb, cr, mn,) were
determined .

PHYSICO-CHEMICAL ANALYSIS

All the samples were analyzed for the following
physicochemical parameters; pH, temperature,
turbidity, Electrical Conductivity (EC), Total Dissolved
Solid (TDS), Total Alkalinity(TA), Chloride, Total
Hardness(TH), Ca hardness, Mg hardness, Dissolved
Oxygen(DO), Biological Oxygen Demand (BOD),
Chemical Oxygen Demand(COD), Nitrate, Fluoride,
Phosphate, Sulphate. The physicochemical analysis
of water samples were carried out in accordance to
standard analytical methods .

RESULTS AND DISCUSSION

The data obtained from the current investigation
showed in table no.1 which was followed.
Temperature

The temperature of groundwater sample slightly
varied ranged from 25.11 to 27.31

PH
The pH of the groundwater samples were about
neutral, the ranged from 7.02 to 7.85.
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Turbidity an inverse relationship between water hardness and

Turbidity of groundwater samples obtained from 2.1
to 6.2 which showed limits under the CPCB. ISSN
2320-5407 International Journal of Advanced
Research (2014), Volume 2, Issue 6, 18-23 20

TDS

Total dissolved solids are a measure of total
inorganic substances dissolved in water TDS
indicates the general nature of water quality or
salinity. During the study TDS is found between
ranged 546 mg/l to 907 mg/Il. The TDS concentration
was found to be above the permissible limit may be
due to the leaching of various pollutants into the
ground water which can decrease the potability and
may cause gastrointestinal irritation in human and
may also have laxative effect particularly upon
transits . Similar results also reported by Olaniya and
Saxena .

Alkalinity

The total alkalinity was found to be in the range of
76 to 198 mg/l in ground water samples which are
caused mainly due to OH, CO3, HCO3 ions.

Chlorides

The value of chloride obtained 121 to 285 mg/| as
presented in table which is further compared with
the standard values 250 mg/l. Department of
National Health and Welfare, Canada reported that
chloride in ground water may result from both
natural and anthropogenic sources such as run-off
containing salts, the use of inorganic fertilizers,
landfill leachates, septic tank effluents, animal feeds,
industrial effluents, irrigation drainage and seawater
intrusion in coastal areas. Chloride is not harmful to
human at low concentration but could alter the taste
of water at concentration above 250 mg/I .

Total Hardness

The total hardness of ground water samples were
found in the range of 150 up to 307 mg/l which is
further compared with the standard value ranged
300 mg/l. Water hardness is usually due to the
multivalent metal ions, which comes from minerals
dissolved in the water. However, Dzik has reported

cardiovascular disease.

Calcium and Magnesium hardness

Calcium and Magnesium hardness of groundwater
samples were found maximum in sample no. 2 and 7
and minimum in sample no. 5 and 6 respectively
which are further compared with the standard value
of CPCB.

Dissolved Oxygen

DO of ground water samples were found in the range
of 4.22 to 5.74 mg/l. due to the capacity of water to
hold oxygen.

Biochemical Oxygen Demand

The BOD ranges values from 1.4 to 3.8 mg/l. which
represent the amount of oxygen that microbes need
to stabilize biologically oxidizable matter.

Chemical Oxygen Demand

The chemical oxygen demand ranged from 2.9 to
34.2 mg/l. The test is commonly used to indirectly
measure the amount of organic compounds in water.
Most applications of COD determine the amount of
organic pollutants found in surface water, making
COD a useful measure of water quality .

Nitrate

The concentration of nitrate was found in water
sample up to 54 mg/Il. Although only one sample no.
6 exceeds the permissible limit but it shows a
moderately high concentration. Jawad et al, have
also reported increase in nitrate concentration in
ground water due to waste water dumped at the
disposal site and likely indicate the impact of
leachate .

Fluoride

The concentration of fluoride in the studied water
samples ranged from 0.01 to 1.1 mg/l. The
concentration of fluoride at low concentration in
ground water has been considered beneficial but
high concentration may causes dental fluorosis
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(tooth mottling) and more seriously skeletal fluorosis

Sulphate
Phosphate
Phosphate concentration showed under the Concentration of sulphate in water sample ranged
permissible limit varied up to 0.05 mg/I. from 2.9 mg/I to 171 mg/|. Sulfate is a nontoxic anion

but ailment like catharsis, dehydration and
gastrointestinal irritation have been linked with it
when concentration is high .

The results are summarised in the Observation Table-1
Observation Table-1

Parameter

/sampling stations | SS1 | SS2 SS3 Ss4 SS5 SS6 SS7 SS8 SS9 SS10
Temperature °C 5.42 | 25.21 | 27.13 | 26.39 | 25.11* | 25.89 | 26.81 | 27.31** | 27.21 | 26.81
pH 7.81 | 7.02* | 7.85** | 7.61 7.23 7.11 7.43 7.59 7.68 | 7.77
Turbidity/NTU 6.0 4.2 5.9 3.2 2.1% 5.7 4.1 6.2** 5.7 5.2
TDS(mg/1) 896 | 790 837 879 546* 874 756 907** 751 869
T.A.(mg/l) 189 | 167 121 98 76* 101 113 198** 129 106
Cl (mg/l) 140 | 285** | 213 109* 121 148 169 252 278 201
TH(mg/1) 295 | 307** | 280 298 150* 200 197 247 261 219
Ca (mg/l) 110 | 265** | 145 234 102* 167 129 196 201 182
Mg (mg/l) 58 42 35 64 48 33* 68** 51 59 37
DO(mg/1) 4.12 | 3.90* | 4.01 3.91 5.13 4.97 6.29*%* | 6.23 4.57 | 4.08
BOD(mg/I) 1.3 1.9 1.7 2.1 3.8*%*% |23 1.4 1.2 1.1* | 3.6
COD(mg/1) 9.2 5.7 2.8% 11.6 9.4 23.6%* | 12.3 8.9 13.7 | 124
NO;(mg/1) 2.1 ND ND 22.1** | 6.9 54 ND 7.8 ND 7.17
F (mg/1) 1.1 2.2*%*% 1 0.1 0.5 ND ND 0.7 ND 0.2 0.9
PO4(mg/l) 0.01 | ND ND 0.01 0.05 ND ND 0.07** | ND 0.02
SO,(mg/l) 11.2 | 6.9 2.9*% 8.1 12.7 12.2 4.6 17.1** |49 7.8

* minimum value
** maximum value
ND- not detected

References- of water and waste water. 20th Ed. APHA.
Washington, DC.
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ABSTRACT

The cast-in-place concrete Y shaped vibro-pile(Y—pile) is a new type of displacement
pile with a special Y-shaped perimeter. It is considered as an improvement of the traditional circular
pile. With the same cross section area as a circular pile, the perimeter of a Y-pile is significantly larger
so that the ultimate capacity of the pile is increased. A new term Perimeter/Area ratio has been
introduced to check the effectiveness of the figure to offer skin friction. Also components of Y-shape

pile have been varied to optimize this ratio.

INTRODUCTION

There are special shaped piles commonly used in
engineering, such as H-pile, I-pile, barrette, tapered
pile, belled pile, squeezed branch pile, pipe pile, Y-
section pile, and XCC pile. H-pile and I-pile are
displacement pile usually made of steel. They have a
strong penetration capacity, and they can bear both
vertical and horizontal loads (Burdette et al. 2004;
Yang et al. 2006). The depth and length of the flange
can be enlarged to increase the cross-section area
and the bearing capacity (Lin 1998; William et al.
2010). The shape of a barrette is a part of the
diaphragm wall but the function is supporting the
upper load like a pile (Giffordet al. 1986). The
different cross-sections such as rectangle, criss cross,
and H-shape can be used, so as to increase section
modulus, horizontal shear strength, and adapt to
complicated bindings in different sites. To satisfy the
requirements of the bearing capacity and bending
moment, the section size also can be adjusted (Lei
2001).Tapered pile have variable cross-section
structure, the diameter of which is linearly
proportional to part of or total depth. When a pile
generates vertical displacement, both friction and
supporting pressure can be produced. Under the
same bearing capacity, a tapered pile can reduce

required material by 80% compared with traditional
piles (Ghazavi 2007; Sakr et al. 2005). A belled pile
has higher skin friction by enlarging the diameter of
the pile tip. A construction method of large diameter
bored piles, which has been widely used in Japan,
provides the ratio of amplified diameter to pile
diameter not more than 2.0. The height of the
reamed end can expand up to several meters (Ng et
al. 2001). Compared with a belled pile, a squeezed
branch pile has multiple expanding diameters.
Having higher bearing capacity, it can adjust pile-soil
load-sharing to effectively decrease the settlement
and cost (Zhang et al. 2004).Use of pipe piles is a
mature technology, with applications in many
significant engineering projects (Lee 2003). It is
reported that pipe piles have been used to resist
large frost-jacking forces at a large carrier wharf
project and have solved several soft foundation
problems, such as high salinity of the soil pore water
and freeze-thaw cycles (Thomas and Mobley 1986).

The cast-in-place concrete Y shaped vibro-pile(Y-
pile) is a new type of displacement pile with a special
Y—shaped perimeter. It is considered as an
improvement of the traditional circular pile. With the
same cross section area as a circular pile, the
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perimeter of a Y-pile is significantly larger so that the
ultimate capacity of the pile is increased. This new
technique allows less consumption of concrete. Y-
pile mainly consists of driving steel casting together
with closed ended pre-casted pile toe by vibration,
forming a Y shaped void, pouring concrete and
withdrawing the steel casing. Reinforcement steel
bar is placed in upper part of the pile during concrete
pouring and concrete pile cap be casted when the
concrete pile body reaches certain strength. A
cushion layer on the top of Y-pile is required to
ensure pile and soil working together, adjusting the
proportion of load distribution both in vertical and
horizontal between the pile and soil and reducing
the stress concentration on the bottom of road
embankment and differential settlement during the
forming of the reinforced road embankment of Y pile
i.e. composite foundation consisting of rigid piles
below flexible foundation. Up to date the Y-pile
technique has been applied in soft ground
improvement of expressways. The costs are
generally lowered by 20% to 25% when comparing
with the similar construction techniques.

Field tests conducted at Shanghai-liangsu-Anhui
express and Shanghai-Jiaxing express

Foundations have fully exhibited the superior of Y-
shaped vibro-pile. The main properties of it can be
concluded as: (1) With same cross section area,
circumference of Y-shaped vibro-pile is about 1.5
times as big as that of traditional uniform-circular
cross section pile, while moment of inertia is about
1.6 times; (2) With same volume amount of concrete
for pile and given same end area, Y-shaped vibro-pile
can greatly enlarge friction area and promote total
bearing capacity; at the same time, resistance ability
of pile to horizontal loading, which is important to
foundation stability, is increased, too.

The construction art of Y-shaped vibro-pile is similar
to traditional vibro-pile, and the only difference is its
Y-shaped tube instead of traditional circular tube.
Enough attention should be paid to two aspects
during the application of this pile. One is to see that
the pressure difference acting to the empty Y-shaped
tube does not exceed the tube’s resistance in case of
lest the tube yields or loses its stability. The other is

to make sure the filling coefficient of concrete meet
the original design (Xiaowei Wu et. al 2013).

Patent for making Y shape pile (CN203034444 U dtd
3" July 2013)

It is a Y-shaped cement soil pile-forming device. The
Y-shaped cement soil pile-forming device s
characterized in that an extension bar is arranged at
the upper end of a submersible motor, a gearbox is
arranged at the lower end of the submersible motor,
the cross section of the gearbox is a triangle, each of
three side faces of the triangular prism gearbox is
provided with two driving shafts, the left lower side
face is provided with a left driving shaft A and a left
driving shaft B, the right lower side face is provided
with a right driving shaft A and a right driving shaft B,
the upper side face is provided with an upper driving
shaft A and an upper driving shaft B, and every two
of the three groups of driving shafts form an
included angle of 120 degrees. The Y-shaped cement
soil pile-forming device can be used for forming Y-
shaped cement soil pile bodies.

PERIMETER/AREA RATIO (P/A RATIO)

To find out the effectiveness of geometrical shape to
resist skin friction, a new term called perimeter/area
ratio is being introduced which indicates
effectiveness of the figure for resisting skin friction
owing to larger perimeter.

It is the ratio of perimeter and area for the given
area. Since we are dealing in Sl unit and as such the
unit of this ratio is m/sqg m which leads to the unit
metre™. Shortly we call this as P/A ratio. Higher the
ratio, better will be skin friction of that geometrical
figure. This way we can know how effective a
geometrical figure is for resisting skin friction.

As an example, area of a square cross section pile
having a side length of 28 cm?”is 784 cm” and its
circumference is 112 cm. Thus P/A ratio will turn out
to be 14.29 m™.

PARTS OF Y SHAPE PILE

There are three parts namely arm width, angle
between the arms and diameter of the circle as
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shown in figure no 1. To get variation in P/A ratio,

angle has been changed from 60 to 120 °, arm width ANGLE BETWEEN THE
. 120°

from 8 to 12 cm and diameter from 20 cm to 60 cm.

O
D

DIAMETER

‘—12

“ARM LENGTH

FIG 1-COMPONENTS OF Y SHAPE PILE

METHODOLOGY INVOLVED
Following steps have been followed:
e Diagram of Y-shape pile has been prepared in AutoCad.

e Then many figures have been prepared by varying all three parameters as explained above. For each
figure area and parameter has been worked out and from that this ratio P/A ratio has been worked out.

ANALYSIS OF Y SECTION

There are certain advantages in using Y shape pile such as higher skin friction leading to lower settlement
compared to circular pile. Refer figure no 02 to 4.
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FIGURE NO 03: VARIATION OF P/A RATIO WITH RESPECT TO ANGLE AND ARM WIDTH: Y SHAPE PILE 30 CM
DIA.
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FIGURE NO 04: VARIATION OF P/A RATIO WITH ANGLE AND ARM WIDTH-Y SHAPE 40 CM DIA.
Table 1 (dia 20 cm) - typical table is reproduced below:

The details are indicated below

Angle varies from 60 to 120

Arm length varies from 8 cm to 12 cm
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P/A ratio varies from 32 to 24 being highest at 8 cm arm width at angle 120 degree. Graph indicates that this
value reduces with increase in arm width.

TABLE NO 1:ANALYSIS OF Y SHAPE PILE( DIA 20 CM)

Y SHAPE PILE
diameter-20 cm
Angle
side | Parameter 120° 110° 100° 920° 80° 70° 60°

8 |areasqcm 205.70 | 205.82 | 205.19 | 204.25 | 202.88 | 200.49 | 196.76
area sqm 0.02 0.02 0.02 0.02 0.02 0.02 0.02

8 perimeter r cm 65.82 65.68 65.52 65.03 64.40 63.21 61.34
perimeter rm 0.66 0.66 0.66 0.65 0.64 0.63 0.61
P/A RATIO 32.00 3191 31.93 31.84 31.74 31.53 31.18

9 |areasqcm 225.50 | 225.31 | 224.63 | 223.58 | 221.92 | 218.90 | 214.18
area sqm 0.02 0.02 0.02 0.02 0.02 0.02 0.02

9 | perimeter rcm 66.10 65.90 65.60 65.14 64.40 63.06 60.96
perimeter rm 0.66 0.66 0.66 0.65 0.64 0.63 0.61
P/A RATIO 29.31 29.25 29.20 29.13 29.02 28.81 28.46

10 | areasgcm 243.66 | 243.43 | 242,59 | 241.35| 239.24 | 235.51 | 221.24
area sqm 0.02 0.02 0.02 0.02 0.02 0.02 0.02

10 | perimeter rcm 66.17 65.95 65.62 65.07 64.28 62.80 60.29
perimeter rm 0.66 0.66 0.66 0.65 0.64 0.63 0.60
P/A RATIO 27.16 27.09 27.05 26.96 26.87 26.67 27.25

11 | areasgcm 260.34 | 259.81 | 259.03 | 257.23 | 254.74 | 250.35 | 243.94
area sqm 0.03 0.03 0.03 0.03 0.03 0.03 0.02

11 | perimeter rcm 66.04 65.88 65.55 64.95 64.06 61.98 61.21
perimeter rm 0.66 0.66 0.66 0.65 0.64 0.62 0.61
P/A RATIO 25.37 25.36 25.31 25.25 25.15 24.76 25.09

12 | areasgcm 27495 | 27433 | 273.32 | 271.26 | 267.78 | 263.08 | 257.27
area sqm 0.03 0.03 0.03 0.03 0.03 0.03 0.03

12 | perimeter rcm 65.75 65.70 65.39 65.39 63.01 62.39 61.72
perimeter rm 0.66 0.66 0.65 0.65 0.63 0.62 0.62
P/A RATIO 23.91 23.95 23.92 24.11 23.53 23.72 23.99

CONCLUSION obtained and hence smaller diameter of
circle is desirable.
Following conclusions can be drawn:
3. Only at particular angle we get highest P/A
1. Asarm width increases P/A ratio decreases ratio usually 120° in this regard.
and hence to get optimum P/A we should try
to keep arm width as low as possible. REFERENCES
2. For smaller diameter of the circle in which Y 1. Burdette, E. G., Ingram, E. E., Tidwell, J.

shape pile is inscribed, better P/A ratio is B., Goodpasture, D. W., Deatherage, J.
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Effect of cadmium chloride on biochemical parameters of a

freshwater catfish, Channa punctatus

*Nasrul Amin, Salma Khan, Javeed Ahmad, M.Ashraf Ganaie, Qaiser Jahaan , Muzamil Bashir
Department of Zoology and Applied Aquaculture, Barkatulla University, Bhopal (M.P),

India

ABSTRACT

The present study was conducted to investigate the effects of cadmium chloride on
biochemical parameters a freshwater catfish, Channa punctatuss. The fishes were exposed to 3mg/I (
96 h LC50) and 5mg/l ( 96 h LC50) of cadmium chloride for 30 days. The most common changes
observed were that the blood level activities of ALT and AST significantly increased, as well as
glucose, creatinine, urea, potassium and uric acid, while as the protein albumin and sodium were
significantly deceased at 3, 5 mg/I of cadmium exposed fish.

INTRODUCTION

The rapid increase in population and the
development in industrial and agricultural sectors
have created a serious threat to all kinds of life in the
form of pollution which has now become a global
problem. Growth in industrialization is one of the
most serious threats to mankind, domestic animals,
fishes and wild life through its litters. While on one
hand technological development has improved the
quality of life. On the other hand it has created a
number of health hazards. The toxic chemicals
discharged into air, water and soil get into food chain
from the environment. By entering into the
biological system they disturb the biochemical
processes leading to health abnormalities. To
measure the toxic effects of different pollutants in
the aqueous environment, fish could be very
important  organism. Blood parameters are
considered pathophysiological indicators of whole
body and therefore are important in diagnosing the
structural and functional status of fish exposed to
toxicants. The major pollutants are heavy metals.
Various organizations listed 24 extremely hazardous
substances. These include heavy metals and one
such heavy metal is cadmium. Cadmium, a non-
essential heavy metal has been listed in the “Black
list” of European community. It has also been
classified as b-class (soft) metal. It is a non-

biodegradable element with no known biological
function and is reported to be a major contaminant
of aquatic ecosystems causing adverse effects on
aquatic organisms. The major sources of adulteration
include gilding, paper, PVC plastic, pigments and
ceramic industries, battery, mining and smoldering
units and many other modern industries. It also
enters into aquatic bodies through sewage sludge
and with the runoff from agricultural lands as it is
one of the major components of the phosphate
fertilizers, where it produces deleterious effects on
aquatic flora and fauna by affecting various
physiological, biochemical and cellular processes.
Walking catfish can be found in a variety of habitats,
but they are most frequently encountered in muddy
or swampy water of high turbidity. The catfish
Channa punctatus is widely distributed fish in Asia
and Africa. The fish in these areas is extremely
popular due to its tasty.

Material and methods

Indian catfish, Channa punctatus was
selected for the purpose of present study as it is
hardy and bottom feeder. Specimens of this fish
were collected from the fish markets of Bhopal.
Disease free and healthy fishes were selected for
experimentation. Immediately after bringing into
laboratory, they were treated with 0.01% KMnO,
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solution for 15 minutes and then transferred to
plastic pools of 500 / capacity containing non-
chlorinated water where they were kept for fifteen
days for acclimatization with the pH range of 6.95 to
7.60 and temperature ranging from 16 to 25 °C.
Experimental design

Three groups of fishes were maintained for a
maximum period of 30 days. Group (I) was kept as
unexposed control and the group (ll) was exposed to
3mg CdCl,; (96 h LCso) and group (Ill) was exposed
to 5mg CdCl,; ( 96 h LCs) cadmium chloride, (CdCl,
MERCK, Mumbai, India; Purity 99%). Exposure
concentrations were decided on the basis of 96 h
LCs, value of CdCl, which was determined to be 30
mg/l. The exposure medium was changed every
alternate day to maintain the desired concentration
of CdCl,. The water in control group was also
changed at the same time. On completion of 30 days
of exposure, three fishes were randomly selected
from control and 3 from exposed groups and blood
was collected.

RESULTS

It is evident from the results that the sub-lethal
concentrations of Cadmium Chloride has influenced
the total serum protein albumin, globulin, glucose,
and cholesterol of Channa punctatus exposed to
various durations and concentrations.
Serum biochemical parameters in our study showed
a significant increase in ALT and AST activities in
group Cd2and Cd3 than control group with a non
significant change between the both groups. Total
protein, albumin and sodium results revealed a
significant decrease in group Cd3 when compared to
control group and non significant changes in other
groups. Urea, creatinine, uric acid and potassium
results revealed a significant increase in group Cd3
when compared to control group and non significant
changes in other groups. Glucose value clarifies a
significant increase in all cadmium groups than
control group with higher elevation in group Cd2 and
Cd3 than group Cd1 with a non significant variance
between Cd2 and Cd3 groups (Table 3).

The present study revealed that Liver transaminase
enzymes (ALT and AST) were elevated in both groups
Cd2 and Cd3 in compared to control group. This
elevation could be attributed to liver damage. Liver
damage included swollen and ruptured parenchymal
cells, loss of cord structure, vacuoles filled with
cellular debris, focal necrosis, and a significant
increase in Kupffer cells as a result of cadmium
intoxication reported by[27] in Chondrostoma nasus.
Oner et al [8] observed increase serum ALT and AST
in O. niloticus long term exposed to cadmium.In the
same aspect ALT plasma level significantly increased
in C. carpio exposed to cadmium [28]. Meanwhile

Table 3
Biochemical parameters (meanSE) in catfish (Channa punctatus) exposed to cadmium
Groups | ALT U/ml | AST U/ml TP g/dI Albumin Glucose Urea Creatinine | Uric acid Sodium Potassium
g/dl mg/dl mg/dl mg/dl mg/dl mEq/L mEq/L
Control | 37.0£3.21 | 107+6.14 | 3.3710.28 | 1.33+0.10 63.8%4.3 9.79+1.02 | 0.95+0.10 | 1.81+0.20 | 135.8+6.40 | 3.41+0.20
Cd1 45.2+5.14 | 120+9.15 | 3.50+0.32 | 1.27+0.12 95.4+5.3 10.40+0.84 | 0.87+0.11 | 1.76+0.18 | 130.8+5.38 | 3.47+0.31
Cd2 63.2+4.48 | 151+8.41 | 2.01+0.28 | 1.12+0.15 | 133.0+9.42 | 12.02+1.10 | 0.99+0.09 | 1.97+0.16 | 123+6.20 | 3.58+0.92
Cd3 70.2+6.14 | 167+9.84 | 2.73+0.21 | 0.81+0.11 | 127.0+7.10 | 14.60%+1.12 | 1.26%0.12 | 2.45+0.28 | 101.0+5.14 | 3.96%0.18
DISCUSSION Teles et al [29] reported insignificant increase ALT in

Anguilla Anguilla caged in heavy metals polluted
sites. Hypoproteinemia and hypoalbuminemia
observed in groupCd3 only and could be due to liver
and kidney damage.

Hypoproteinemia and hypoalbuminemia observed in
groupCd3 only and could be due to liver and kidney
damage.Oronsaye[30], documented kidney damage
in Gasterosteus aculeatus exposed to cadmium. In
contrast to our result Oner et al [8] observed
insignificant change in total plasma proteinin O.
niloticus intoxicated with cadmium.

Hyperglycemia recorded in all cadmium exposed
groups. Stress in fish accompanied with
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hyperglycemia due to increase glycogenolysis[13].
Teles et al [29] observed increase cortisol blood level
in Anguilla anguilla caged in heavy metals polluted
sites. Hyperglycemia reported by [8] in O. niloticus
exposed to cadmium, as well as by[31,32] in
Coregonus clupeaformis and C. carpio were exposed
to heavy metals. The elevation of urea in group Cd3
was reported in this study. Urea in fish is produced
by liver, it is excreted primarily by the gills rather
more the kidney [13]. The elevation of urea in our
work may be attributed to gill dysfunction. Gill
damage as a result of cadmium intoxication reported
in Gasterosteus aculeatus by [30]. In the same
aspect, Oner et al [8] reported increased blood urea
in cadmium exposed fish (O. niloticus).Regarding to
kidney function test, creatinine significant increased
in group Cd3 only. Renal damage of the sea bass
Dicentrarchus labrax and marine bony fishes
exposed recorded elevation creatinine blood level in
C. carpio exposed to gallium. Uric acid is formed by
fish from exogenous and endogenous purines. It is
converted in the liver to urea for excretion by the
gills [13]. Elevation of uric acid levels in higher dose
cadmium treated group Cd3 could be attributed to
liver damage induced by cadmium. Shi et al.
documented liver damage in Carassius auratus
exposed to cadmium[35].Hyponatremia and
hyperkalemia in high dose cadmium exposed group
Cd3 could be attributed to gill dysfunction[13].Gill
damage has been reported in Puntius gonionotus,
Sparus aurata and by[36,37]. In the same line,
sodium and chloride levels as well as plasma
osmolality were significantly reduced in C. carpio
exposed to cadmium [28].

CONCLUSION

Exposure to sublethal concentrations of
Cadmium chloride, thus, resulted in change to
different biochemical parameters of Channa
punctatus which directly affects the main organs of
fishes i.e liver and kidney as depicted from our
results.

The lesions in these vital organs will result in
physiologic and metabolic deregulations, which
further led to behavioral alterations and growth
impairment. In the long-run, therefore, cadmium
chloride exposures to even sub lethal concentrations

may pose serious threat to fish health and affect
their population.
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YRI—UTh Tl H IMharg
IRfa< HAR Rig
(TR droeR, ufoRetr s famT)
Rra |rfe= #eTfdere™, IREYTd, UgR, Baldl, BoEs |
IR e

|, I8 o A1=aqol gro B b R 9] IRA—UTdh & #ed fdare &1 478 SRS o | Jmd
H, HEIR FART SF1 & He g oI fJaral @ Sust 2| fawes &1 o R, favrs Rigra 9 Suol
RS TG, FI—FHT W IEI S He GO, T U4 Afdwa & w0 H e g w'd 2| e &
IR, I 1947 H 'SR [’ 3R | 1965 H IATUeH [igleey’ dMa [ dFd ARFEl §RT
arfdeear = yffera | & HEEH W ARA 9 USel UweT—gg fbdl, qouvdd, e FR RIfTd
B3| 9 1971 B IEAID WIS & dla UMb b Rd Fl Aifadl d§ uRqds gRetferd gor |
IR R, WS R BI SR & AR W ITT MR SIS AMd T« dHd I &
ERT Udh QEdlcld B9-J& B FHdd ol | SHH R HIRAT B W 61 SI—AIGRli & w9 H
Uga fhaT | ‘BT ST P AR AR AhdIa Bl A TADBR UG fU ARG T el bl
REiRT wxar &1 21 IF1 <2 & 99 el B ares a9 W gd A sndedre @ e qfHeT &
2| A 3ol H RA—UTP & Id—(aTsd Aweel § fdbdra ol YHeT 3R IqH 9Rd DI I GReT
W UeH drel gHEl Bl gedie $I T 7 | UIiBE Ui HH-UR JAedie 9 UfdeR & Sur

GEIREIDEY

qfe.

IRA AR UMb & dR |qd goll,
T IR AfIvars W menRa %8 €| v & gd
DI GUM AR ARG AT A Al & Tl o
e 21 QM I HHl RIS &d1d § aral
@ Sl W e B JArT B & ar HH A
R MA—awal & [ARIGR gdDl & |l d
DI Bl WeAd © | 3d qPb QM & A TR Y
IJE B gD Frad & IR UIfhd™ & Wer
HT 4 <@ UST B | 9 1971 # g8 TRe wifora
BH & 9% gifewad 7 WRd @ fd%g IMaRd
TOH—gdg ©e W ©| 3G IAKdbarg Ui
@ fRw T &1 ug@ T @ M 2| U
U AHI—UR aTddhdre AR GRe & ford
TR @ERT g1 §AT © | 9Rd Bl 59 A A
fgest & o 9gemIMl gEiifded T &=
&I |
YRA—UTh =Y (Op Gulmarg to Op Topac):

gd ImeTRa farrgardl faRaRT | SUS
qifea™ &1 AFRIGT § aiffe dEkdar & d@
g | 8 fdeme e 71 gl giffie devdl ®

PRI UG Y AT U TSIl
fod o spnf @& BR® S g R
ARG—UTHA & #eg Tl § Jgorar sl al
T g1 W 1947 H, TR H AU T
AHE T bl A A B AR A
JE faemReRT o | SifuReE e &1 Hereld
REAANET F Y= 91 & Fafa doR IRa
IHR WM 7 ORA Sl & B AW 9 fhar
oar|' 3 IR &I T I HERIST eRiE
R AT AAALIS TEME IO = HIAR
B Ui H fdera &1 gg fdawr w=Am oy
I @ R # AFd gWeT R HTR Bl
OB FRIFT H o7 &1 fddhed v@m a7 o |
HER B ARG DIl HDb b 4 34
JTIRTA BT Foard B Y| Arba=al S gHrdl
¥ I b v Bl Refol & fo 99+
TERET R IF@1 A @1 & Icwer)
e P HeR # e e @1 gerar <7 gl
qifea™ o AFYRIRS Wiele &I gfYd &”d @l
AT AR ° S¥A™ e B Gd W MU,
ATl wargfordl B HIHR UR IMMHAV B B
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forr uRa fwar| uRerr iR ERRIR Sude
FRIBR T 37U hdlsell IR AFDI & |1
HEIR § gAUS PIGR, UG 7 TR W
JATHHYT PR (SAT| FHargell 9 H bR AT A
I IMEGRNT driaRdl 9 ®HR H fawe
Rerf U7 AR <1 | 3IM @ AW WR BRRIR IS
el | SAME B U TR uRgd (AT
FER H TG & TG ST &I, g B
gAY BI, ITD! TR Bl el & ATI—ATT
ST H—gEd B FRAYAD goord el |1 gl
B W & A AT & ART AT | WA GReA
ST 3R HLIR AT & R ADT 7 Ppargel]
Ul BT A TR D! AH THSl b BU
H Fr fHar° R & WRa A e B @ 9
AR AT 7 Afder Al FH e | ARA™ 4T
$ IURAMT ¥ dRgey Ui A ST |
U gg Pl [ he fQar| s yeR @Rd
AISTAT JATERT UIbRIA Teos—Jg, U Jg A
e AT TED SR dRad  FER B
AfhadT ¥ WRd 9 Uifbwad & 49 wey foRme
goT| dRad WHe™ 4 BTR A I WoH B
QIR bl Bl THEITT &l A iR HIR H
dhalgell gHUs B Ui @I Ard—|As
o g °

Ifgs Bxded ¥ JEfIRM UwaE or] 8
P 918, TP NP NS WR R HIHR GHRIT
& iyl e @ T B I O Al gl
Wh FIaad T YW@l B Ggedl IR g,
qIfhed™, SR H WRd RN aramerer fHfq
PR TG A YITTIS 81| W 1950 & QD ¥,
IRA & 1 Ufdd—dded U &R Bl
AEIdiE W, Ui W WRél wadl  drel
fafder A= el o ARl T8I B | T 1962
A9 @& TR YRGB WO B SR
U 4 A W W |HSil R OWRT W)
AT a1 g9 BT G fhar| AT 1963
H ToRadd ARSIE | 9’ AR B HSAT Bl
AP Ui T TR W giffie IWE Bl
AU vedET || Ufed STamERdrd TEw @ 9y
S U ARG H AGIEIdl $ ddl b AER W
IR &1 AT a9 H¥IR R Aoriae gwaery

B BT MR AT B &7 | 319+ gHedd daal
D AT | U 9 BIR B BBl
gearl & W aiffd FT <H HTRT qraraRr
SHe B fay = ? debreld rfbed AT
UgE JfehdR 3l e, fager fvmr & aRs
ANMIBRITOT TAT IMETHRNE. & IMHRA B
Byl ARTE R IUlT 3gd WH 7 HR A
fortas g @A Rl Oo 9 6 o
uifrar fager fowmr &1 afiga fear| sae
IR [qawr Afa, e e , sRga <RI, 9%
P SR % TA 9= HRiarfedl & feer®
B AR U6 Mo ¥ (@R 9d) 1fsa
frar T R HAOT @ SR AT A
DI AL THASINS. 1 13 A3 1965 PI LS Y
G o FHe @1, O Widd dRd gy e W
J 39 AT Bl “Operation Gibralter” <
qE fear) 59 Prereiy Qe ¥ ure—aifdiad
HER H Y WRG R ardaRe g ax
PRA, Sw  URE g gfauw  ueM @R
STR—heIR # IR oy & AT AT AR
fAffa & iR Bk # A aRRufat dar
AT o R & s/a # e gwem aR
BHIIR B U AURIT &5 =a1ivd fBar <7 | |

AHET R FEE AR BT 3MS H 6000
IREATAT BT HTAR H FAUS BRIBR UMb
3ifavee fS7gTeer @t goard &1 of° o 99 @
FEANT ¥ BIUMR el # HOY o=+ v URifea
afeea @ e Wt afefoa o1 g3 gatd
IRl 4 5 I 1965 Bl I¢ WR W
dre—HIs @ TRl Bl A TP HWR H
ol SuRefy ool wRrEN (" AroET—srwy
gaufeal 7 AfNe dedi Ud §aR GF1 DI SUAT
e g | fifdy SaR Al vd gemafie
Dal R WY HRd g Tb kG gaufsdl d
FHER H YR AR & [Iog Torar o Refa
[ @ ar 9 W% ufewr yaR o3 fafdy
qal A 9Rd R srhare Wl WS g3l
o1 wEIR @ At # orfeerr Ao
S fedld el & W WRAg MU WX
U F PR Bl geARl Bl BRI &
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AT AOY B ®Y H ARG B gY SAH
o fasly e & R ax A WA
I dF D Afhgar ¥ Ui AT @
WL Ul 1 & g6 qRd WRHR & 48 W
IRAT 91 < gaufedl & f9og sifvee ax=eh
Tq AT Bldle & gRT ANE  PrRIaE]
qarfed @ | 39 RAE § 9 6l ¥ gud!
IRecl AR T AqAT MR AP gRT I
¢ | Ty Refd # 9 HER BIedR WA
| Reaferdl R FoR g & iRl /= A
AT fSgTeey & gare ddraq AR gl
gferar arg9dl Afel SR TqulRifeg Freel @l
HATCA! I H G H gAUS BRAT | W] ARG
A B UABRIAS  AlpIdl  F ATBIAAT
gaifedi & fo Sfca Refd fa1 @1 fw
R o1 o @ Add H gE W A Ig hed
8U b, "HTIR W FAUT PRI BT g APl
JTH JIT 2 BYER H e uTfhed A
HRATE! BT 9 JeRa IR faar [ 8 fRiawR 1965
B UHEA W 7 FWR H ARA S B
fog uma gg @ Al @We fRar® wyg
Adfeld IRA AF® 93 & THel Ui |
R B 1 < M Y IR T G o B B B o
QBRI ee’l R SMUdR &R forar | doad,
qqref WRAR™ FHeAlfd | ufhedE @ AWRke
[N &l W™ |4 0 91 @ a1 fJaw
R faam on|® IRa @1 gg el g IR @
UfHEl dhi ®I dRaw FHer o T=iRar 9
T8 foran| o 22 RydeR @1 gg faRm @1
YO & AT g bl AT I |

T 1971 B Jg W IRA & TRl el
YHATD URIST & d1& U IUMHITHRI bl
9 sy W Ugaar wWMifde of & 9 9Ra &I
U g H WG T8 AR Fad | W H, UEOR
grdl ¥ gad RERI ARG B AGURIT B
IR TR ART Pl 3ReR AR FAGR B B g
UIHA , UeT Jg Bl [dbed AT B, URIE
SUTIT BT IUFITad TART 6T | 341 <o o, gRa
Hivd S w9fg 9 99€ Yo H Rgeli &
SR YT B Bl Wl NG e &

SAEN H U faefa Uer o WY | e R
g GfeRA & AU | AT aR aTfdheae o
Jenaarsl RRg W@l @ us™ IR ufdneor
Iuerel w7 g SrerTaanteal 7 fF4r iR e
& HAT W UAE H 3D BT dTarEReT Giord
fBaT| 39 SMd®a! i & UgE Igcaddl
AT SR Rig Rirsxarer 9" g g, oc @
JUERVT B TGl TeARI H U@ Ifdddia B
JATT H Sl IoT| USTd H B gawerr &l Rerfa
@ FRERFT A & o’ gl sl sfest
el 7 H PRAE 7 A TRER’ T gRT
JATcparal AR BT b= a1 Wl AGR W)
o geR far| sad freexarel Afdd 493
Jparadl iR 83 SAM B g 8 ol Td 86
3McehaTdl 3R 249 STa™ ORIl gV 91" A "eT
% gfaue WWwu AWl Il @S9 a1 R
IMREAD] GRT & IR & T off e 918 9Rq
# aue wWR W g fREY < e R iR
OB e H oufbwE d UeE H o uAr
ySe—JgE SR I&T| ol & RRg Addbara
@ A < & WY U™ & | Ue Bl
IRI—UIh & A Udh Fqdl 99 D wa A
AT HRAT IR T 1971 & IFT—HT BT gfereie
ST o1 SO YR ®  UHRUE QR Bl
ga—fed o @ ST ¥ I aifie (Rra) e
BT TAN a1 o g US| & a1 gferd yg™dl
Sferdl R SR ddigd. i B gemfie
-1 A U™l AT BT %he B e
AT |

JIHRaE H, Wifdud dg @& favg
dareE, gRErr ud WAl @ MR W
I H 9IRAG HIER H SFR$T Rigrd &l
ASTIEE ST A Y [HaT| | 1978—88 & A
SRA RNTaTSe &6 o1 R H el =i
% fIog OB &Rd & 9M W ulfewe H
qolee Uer fby fS9eT adfde Seed HER 4
JTelTTaare UeT HRAT UG SfAddle & diol g0
o ! 5 URUT B IMIR R & T Fegadi oy
& wy ¥ oo Rw Iy @ gt ¥ o9
TH-FHHR Pl IRD 4 JIH B H FHel 8l
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e, ? R 9 f3ed, e iR smRer Rerd
GfeRa™ a9 Sddbarel el &I UieTe
IR fawig wema] & NP oRa 5 &
TGS  ARTAN:. 1 T JIgall
(militents) &1 IMcddbarel wrRAfARRT &1 ufdrero
o7 & fory ufdreror fRIfRT @t <o &1 @ik goie
TAT SH—PTIR S IAJE HCeulRdl & A&
Afohd AEANT WG BT UiedTed far [ ereoRE
A 1988 H, TR IS 8F 4 VAT & DR
PBATEN] AT ASUAINME. & JAGIRAT & A1
TS Sffamueig do& H, R 1. @, Ta. U%. @
JeTET IFTIeATE W AT BT Il [AggalT
fRewTar =1 ft 9T forar o™ s ‘Op Topac’
e sguRen W fawgd @ree fear & fF
IRT & [aog UfhwHl Uees—gg &1 3MUR
T T | TSl AT ITfhdT 3 STagROM Bl e
H @R AU ARG el Aifoal &1 iR
FRAT 2 |

JTRT SUh & Ad PR b fAGE
Tqcdl DI AR J—ATT H ARRAT I B G
URT T ufiferd &=e1, R eddarfedl & Tgam
¥ fffa ondegel uRaw # sAfdmaar @t
uRRefT 9910 8¢ @9 <qrd & &l W fREor
T HRAT, T WRATT AT BT AT B
qren Tfafaferal & oifde gara arel &= | SH@T
S YeHIHY A = TWEY & §RT HIAR
B Uifhea™ # e @7 e grfed g
off | 59 AfE H uifbwdr il |91 & Har-gd
JMBRT 3R M TARNS. I, WM (e Taard!
@l ofR gHufdy Burl gulfegardl @ e
UG HGG BRAT AT| TR AR UTHATT TR
P A AR SARBT A 3= FHell Bl We B
AR B AT BT BT GAT HRAT o
o fb IR SuHerEld @1 wfda—dge
e & U # 8 Wa | A aRRefq #
QIR URATY] &HdT MRA $I URFIRS FgY |
At iR wifeear gRRerferal &1 @ o ge
BHIAR BT U G707 H M A of FHAT| 39
UPHR, UMb F ARG eRITd R, IR &
fIog, ARA™T gRT & uifbwr f2dl & 3rgad
BIUMR el H T SHdlicrd Jg—aal IR

P DI IO ST AT | Tred H SN Trud
P IRA & [dog Ul Ueed—gg &1 ‘blue
print’ B8 ST FHAT 8, S HeAd: AT TEEA
AS—QA—as  (Chou-En-Lie), & gsmai o
3y, iR Rgreey’ &1 uRsgpd w@awy 8 °
" TRIE sTeey’ @ Sf=aid UTfeheareil ARTR®I
9 HER A gqus R 34, [eEw iR fasiE &
Tfafaferdt ot of Safe - SffRe <ud’ § fEa®
Tttt # foe gar uifwarn 81 &g vRa
H o HER A E

qifeRdT™ UTATa 3Mddarg R ARG:

AT UM H AP WO b
SURT, el g8 df¥as gRRerferdl & urfewr
D 7 TT AW a1 fF I U gg @ gwo
PR B ARA W A8l B Fhd | ARA DI
Amfers vd d=1 Reafadl @ sl § S=8iF
e Aifgd g # gRadw fear &R smcue
SUR @ gRI YRA BT IRER HRA UG AR
IR R B rdbIeld FGY BI VAT Fhomd
P FER H vd AT A & s Ao
Tcpara] AEAl | YeoT—gg B YvdId dRd gY
UIfPeT [aleR |l 5. UH.3s. - gri%ﬂ?
o fovmT,  d@f, wemafe erfer,
IRUATA], <RIl Ud AER AIHT H 37U+
MU U8 &9 g¢ Udh des Hollal 1
frar® vd gar-—wfdq &1 fafdy geinml & =g
H BAHR e JeNadre & forv dreanfed |
grfher gfaffe iR, guarsT &R IRFLen
Tl § RISIR JaD! DI FIHY &) GaFal 3
Ve @] VT B A WR AT ufRreror ARy
d ougar H Held o uler ur gae
AH—IR S & forg ot o1 giedned aed o ©
FER | fafder srermaard el @ Avernfud
R S= frdaert wfafafl o wwfed we
Bg URT fhar| feufda gael &1 uikerr <9 &
fou urp—aifdma HEIR A ulRewr RifRi &
AT B T8 N Fared &1 <1 arfehwar
AT B Hagd IfEIRAT B AUT WA |
T gel A Ry we Rl gar
Tt uflreror RIfeRi # ufreror ot w1 =g
Y 3R g8l ¥ y=sd—Algl & wU H URIER sldx
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IRT AT T4 ML TAIME. & Fg gl & ®Y H
PR HRA U Ul ST DI T U&= B |
e RS FISHAl F Bl gHufAl & AT
fAcar FER # R Rerferl &1 fFmor fBan |
faearerr Al & grr eFIRAT § a8 wra
U1 IR B T I fHar 7 fF 9Rd AR
& RV H J FRET T8 5| S Ul
RIS & @S EAd dAU Y| fHdr o
AT BT FETfed B FHa 39 91 B ARy
TeBE—AIgel & A ARl b1 @ved fHar o
qD |

FRRISET  Hal TR HYAR B 3D
Tfafaferl H el Wfodar @ FeRd gV
Ufee 7 98! AR 4, IR @ favg
GARATSTT gUER W Herferd fhar| $R
D UE—gY B WIFER AN BT BIIBRT
Ty Ud  peHv—F[dT—3r<leTT HE PR ARG
frar | wifeea™ gRT S-a8g Ry T
MAeRS Taqedl § HIHR BT AR F 3T
I A gU 98l MRA gRT ¥S¥A & U4
HER ATl TR AATER fHy A HT IRMT
TR AT AATHIRAT BRG] BN Afdw
TS <F @ "IN R SUKIIAT BT SATRIE
fFar T FER & ARSI G Bl
grfear aRaer # erem & fog a-faRy @
JMETET BT oferd wR Bad Tfafafedl d=rfy T3 |
INad ded W FERA > MA-folg @&
JAPBR Bl & B FHRIT BT AR IHR]
PR B Y G B TAT| AU GEERT Bl
g UeM Hd @ fau uifedE, Rd @
TATHAT  eFf-RUeAraIedl d  AFareGrRareal
@ JAeRdl SR gl Bl UPdd  bRal o |
Q™ U dR% IUcdel SUl & A1 IRd ©
fIog Ueos—gg @S & oOT A g W% @I
R IRA Bl fhdl oSTH® HrAars] w37 A AP
g MBI WATRIET &1 SO AUAY gY o %
UM AH®IT HRIHHA Bl A 99 ® ©9 H
UaIRd R IR o Sl STTd &1 3nfefd
Td gHeAlde §HAT U @R b W U
WPS

aTfereaT SRRT 2% SRl SEEIVOg Ud urfdhRrl
AroEE TSaAl & oy fAfdrl daree § fawa
ARA Bl AP BHGAR TRBRI Bl gl B
YUl UIfRd™ &I FHR # U Il Bl
U B H WERal @i ARG B WS
fifdrerar 7 ufewa™ &1 &R urefea faar|
HTAR DI IRTTD ARl # o dferean
& g g e @ 9 W IRa @ R
PR gumell 4 R @ Rufd @ &R wifew
AT U™ H, Uil Ueod—gg B BHA
T Th AHYATE. b el # i wwir A
Rogel Holllegald o WS4l & UgHid &
IW, 9§ 1989 & Talg W IR H
TBe—gg $I digdl H SRR ghg a@ @l
el B | SUAL Bl & JqATHT A W &
% a9 1996 T IMMcddmard! TRl Td gargdal ol
degr # PR=R gig g8 1 a9 1997 ¥, 39 %8
@ "eaRl # Al fRmae oMt 3R arTet auf
g Rerar 1 a1 €| a9 2001 § gt sarsdl
D T AU JwdH wWR W A 39 ay
ddaral Ifafafel # e T waied ww=n
# gaEd gl S 91 & Ul ¥ AR RREe
<@ ® el & fUsd df= aul ¥, Haifde
gAY S A RawR ArE § ufed gg ok gl
ARM w4 did W g5 | WF 1984 A @ TP
WRd H oI RS g9k 99 fdwwie f&y 1y vd
T BIR RIS YT W IMRE Hed B WRA™
AR BT &fd g8 21 TP BRI RUIC & AR
5000 ¥ 3Afdd FRefael qA TH TR ANRS AR
ST g 2% 9IRd U9 Ui & #ed udel ud
T Jgi B gD AT 9 W T o
Jcparal ARl H wael @1 e, Al
gRT ois WU fHedl 1 g€ # gdal @ d=m |
w8l afdrd 7 1%

AT B YD TP, RIS INIHTG,
JerTaardl gl Ud g=aoi=il BT YART HAl
ifeed i AT BT 3T 99 FgHT oAT| YT B TE
MY Forward Strategic Depth &1 3ier oY {1
foeiRa  &xd BT  bleeding India through
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thousand cuts &1 w4 e fear M sas
A HWR dAfed WRd & I &F A
qrEie uRde @1 fos—fre #x, B wd
JAMAHITE BATHR, IJRTSIhAl UG JRORAT Iq~
PR DI OGO WY | BRI Ud AGD
uarell, faepiedl @1 TRBRI, el JaT BT Udel,
AHT R T A AR b 9IRIET died g4
TR IR RN & o™ & favg v 9
SR AT 36 AT & A9 i1 | g9 e
Y URARE IR Gl O AeRY,  detil
SHIA e B ARA & [9vg I8y harm |
IEAN fbar AT aauE qHg H, 9
IR TeeE—gg @ e R wrel 9Rd © (2
faf=1 Syl vd AIRIRIS WeAl & ARIgH |
U™ AR DI ATIRD GRET BT A—aTT
feder @31 =g A YIeTEd © | 9dHH H, 9Rd
§ afva fafm Syary 9gEl, ARiEe,
STRI—heR & Sfeadred Ud Ui aIfe
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ABSTRACT

Bharati Mukherjee is a versatile writer who made a deep impression on the literary
canvass. She authored many novels, short stories and essays. Her novels are an honest depiction of
her own cultural location in India, her displacement from India to Canada and her relocation to the
United States of America as a naturalized citizen. As a postmodern writer the foremost concern of
her writing has been the South Indian expatriate and their life. She depicts the cultural clash between
the East and the West. Her writings express the issues concerning the expatriates and their
movement from their homeland to the hostland, where they assimilate into a new culture to attain a
stability of their identity as well as culture. She narrates the experience of the female immigrants
who find it difficult to integrate and adjust entirely into the dominant culture. This paper attempts to
explore acculturation and assimilation in the writings of Bharati Mukherjee.

INTRODUCTION

The advent of globalization, development of
technology and faster modes of communication lead
to increase in migration of people to a large extent.
Along with migration, accultural studies have
acquired importance and the diaspora has gained
considerable academic and disciplinary recognition
and emerged as a distant literary genre. Migrants
face a sense of belongingness of home and they are
left with a feeling of being lost and alien in the new
dominant society. It is very difficult and painful for all
the immigrants to acculturate and assimilate
culturally, geographically, socially and psychologically
in a new land and very few of them succeed in doing
so. Most of the immigrants experience a loss of
identity, anxiety, displacement and dislocation along
with a sense of alienation. It is not an easy task to
get acclimatized to the dominant culture. Immigrants
face the challenge to get assimilated in the new
social, economical and political pattern and it causes
emotional and psychological changes in them.
Acculturation is the process of change in customs,
beliefs and artifacts that takes place when two
cultures come in contact with each other. There are

two major types of acculturation, i.e. incorporation
and directed change, depending on the basis of
conditions under which the two cultures contact and
changes take place. Incorporation occurs when
contact as well as social self determination is
maintained between people of different cultures,
while directed change occurs when dominance is
established by one group over another either by
political or military conquest. The most common
pressure of directed change is imperialism. Directed
change includes forced assimilation, where one
culture is completely replaced by the other and there
exists resistance against aspects of dominant culture
as directed change is not willingly acquired but, is
forced upon the members of the recipient culture,
which are often very harsh. Thus, these engendered
changes last for a very short term period. According
to the Gordon's theory:

Cultural assimilation and acculturation is the
first step of the absorption process that
would take place and that would continue
indefinitely even when no other type of
assimilation  occurred. Once cultural
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assimilation has occurred either
simultaneously with or subsequent to
acculturation, all of the other types of
assimilation will naturally flow (Assimilation
80-81)

Assimilation can be classified into several categories
such as cultural assimilation, acculturation, structural
assimilation, marital assimilation, amalgamation,
identificational assimilation, etc. Besides
assimilation, Mukherjee's novel includes the theme
of acculturation, whose basis is culture. It is the
transition of individual groups of people having a
culture and lifestyle of their own moving into the
lifestyle of another culture, where they adapt the
new culture's language, customs, value and
behaviour. Language is considered as the most
important part of the acculturation process.
Acculturation can prove challenging and stressful,
particularly the immersion phase. As people only
know, whatever they learned being in their original
place and culture, it is easy for them to live and grow
in their own culture. However, one can hesitate and
even get confused if he or she needs to set aside her
own cultural background and beliefs to learn and
acquire a new one. Gibson says, "the concept of
acculturation is related to interethnic contacts and
describes the psychological and cultural changes that
occurs as a result of continuous contacts among
people belonging to different cultural or ethnic
groups" (Immigrant Adaptation 19-23). Mukherjee
through her novels highlights the life of Indian
immigrants living abroad in America who faces the
trauma of self transformation. Some immigrants
willingly wish to acculturate themselves and enter
the phase of a permanent resident in America. The
female protagonists of Mukherjee undergo the
process of migration. The difference in their cultural
heritage, lifestyle, and language puts them to pass
through the harsh test of acculturation and
assimilation where they need to get adjusted to the
new culture they came in contact. Not all the
immigrants are able to stand the new lifestyle and
culture. Some of them fails to accept the new land
with its new culture. Varied results can be seen when
the migrants come in contact with two different
cultures. They even surpass the male migrants in the

process of assimilation and self transformation and
in this process they get trained and turns into
adaptable wives and daughters which proves
advantageous for them when they migrate to the
United States.

DISCUSSION

Assimilation and acculturation have different
effects on different individuals. Some of them
welcomes the new culture and get adapted to it.
While some immigrants swing between the two ends
of land masses, that is the old and the new acquired
world. The immigrants find themselves nowhere.
Assimilation and acculturation prove a great failure
to those immigrants, who are very confused and
their effort to acculturation and assimilation leaves
them with a new quest, where they find them
incomplete, unsatisfied and terribly confused
concerning their identity, that matters them 'the
most'.

Acculturation and assimilation process creates
a conflict within them concerning the acquisition of
the old or the new world with its lifestyle and
culture. Although they acculturate and assimilate
physically to the culture and tradition as well as the
lifestyle of the new world, but the psychology does
not allow them to do so. Thus, there always exists an
inner situation of war within their mind which
prevents them to acculturate or assimilate them in
the true sense. The presence of two cultures in the
mind of expatriate forms a wider and palpable basis,
which ignites the quest of identity. Mukherjee's
expatriate basically belongs to India or Asia and
carries the Indian cultural values. It becomes difficult
for them to translate the Indian values in terms of a
foreign unknown culture. Mukherjee's most of the
novels picturise the Indian immigrants leaving their
homeland, India and settle down in America. Here
they undergo the unsuccessful attempt to assimilate
to the new western culture of America. As
Mukherjee's women expatriate have shown different
reaction towards assimilation and acculturation,
some of the immigrants failed to acculturate and
attain the new culture. While others took it as a
positive move in their life which prompted them to a
different level of satisfaction and helped in flexible
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existence of a new culture by them, as well as being
accepted by an alien land. The dynamic heroines of
Mukherjee, who immigrated from India and possess
different ethical, traditional background, boldly
accepted the new culture in the new nation,
America, which led to an effort to their betterment,
development and survival in a new land of dreams.
The immigrants forget their past in order to get
assimilated into the new culture. Rani says,
"assimilation and acceptance in the new culture
appears impossible if the past is not forgotten."
(psycho Dynamics 83) Thus, the picturization of
acculturation and assimilation in the novels not only
express the negative phase of migration, but it is also
considered as an important positive move towards
self development and identity formation by flexible
analysis and immersion of one culture into another.
For the immigrants with flexible attitude, identity is
not a fixed point. They look towards their new
homeland with hope, and desire and willingly
assimilate in it.

Mukherjee's novels deal with the female
immigrants like Tara, Dimple, Jasmine, Hannah etc.
who have crossed the borders, acclimatized
themselves to get adapted to the new adopted land.
Some immigrants like Hannah turns into a fighter
and adapt the new culture through assimilation.
Hannah, in The Holder of the world, is a transnational
with no desire to return back home like other
expatriates of Mukherjee, who failed to assimilate in
the new culture and returned to their native places.
She gets connected to both the nation, that is a
nation of her birth and the new acquired land.

The characters like Hannah are posed as
healer of the world and a peacemaker. Beigh Master,
the narrator of the story expresses the objective of
the novel, "I live in three time zones simultaneously,
and | don't mean eastern, central and pacific. | mean
the past, present and the future." (Mukherjee,
Holder of the world 5) Mukherjee and her characters
move from alienation to acculturation and some of
her expatriate reach transnationalism, while others
reach their destination of assimilation. Thus, the
female immigrants of Mukherjee's novels and stories
experience different degrees of acculturation as they

put themselves to test and try different models of
construction of the migrant identity in the alien
society like America. Mukherjee's novels such as the
Tigers Daughter, Jasmine, Desirable Daughters all
shows the effort of their immigrant protagonist to
adapt to the new American society where the
consequences are presented in the form of
rootlessness. Desirable Daughters is evident and
shows the assimilation of immigrants. The
protagonist Tara is comfortable with both Indian as
well as American culture. Here Mukherjee seems to
suggest that acculturation provides immigrants an
opportunity to involve beyond their restricted
identity of homeland and reinvent themselves in a
new land specially the Asian immigrants who leave
India to settle in America. The protagonists are able
to discard the expatriate stance that keeps them
emotionally attracted for ever to their distant
homeland and favored the approach of immigrants
to seek successful rehousement in the new culture.
Thus, assimilation proves to be a positive turn in the
life of immigrants. In the Tiger's Daughter Tara's
adaptation to the American society causes her
rejection and revulsion of Indian modes of life.

In Tiger's Daughter, Mukherjee shows the
negative phase of acculturation and assimilation,
where the protagonist Tara, fails to get absorbed
into the new culture. She is not able to balance her
life between the new and the old nation. She goes
back to her homeland, India to discover her place,
her roots in the society where she spent her
childhood, but she gets trapped between her own
fragile Indian identity and the expatriate aloofness.
She develops a confused image as she looks at her
homeland Calcutta through her American outlook,
which gives her a wrong image of Calcutta. She
dwells in uncertainty, where she is not capable to
choose either her homeland or the host country
America. She tries to acculturate and finally
assimilate in the new culture of the new land, but
the friction of her homeland and old memories pulls
her apart from the culture of America and at the
same time the present society prevents her to get
assimilated. She is messed between both the
cultures and becomes a marginal woman.
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Like Tara, Dimple the protagonist of Wife
undergoes the similar situation of cultural
dislocation. She is confused, alienated and torn
between the two worlds. There arises a double
consciousness in her which do not let her establish
solidarity in either her own cultural society or the
newly adopted one. In the novel immigration has
been considered as a gain rather than loss and
dissolution of native culture. It shows the journey of
Dimple from expatriation to immigration, and then
from alienation to adaptation and lastly to
assimilation. The character sketch of Dimple and
Tara shows that, it is not easy for any immigrant to
get acculturated or assimilated completely in a new
culture or land. As the process of acculturation
demands adjustment of the immigrants as well as
the new host society, the immigrants not only make
an effort to acculturate or assimilate in the new land,
but it is also necessary for the new land and its
people to accept the immigrants to get merged in
the new trend of culture. If the immigrant is not able
to accept the culture or she herself is not accepted
by the host society, both the situation leads to
heightened nostalgia. Mukherjee not only present
the negative side of acculturation and assimilation in
her novels, but her novels also pose some of the
women protagonists who wish to acculturate
themselves and at last succeed in doing so.
Mukherjee's immigrant also faces the trauma of
identity crises and double consciousness, but they
try to resolve this dilemma and their migrants do not
remain too long as expatriates and becomes
permanent residence of the new nation America.
The Middleman and other Stories and Jasmine shows
the character assimilating into the new land by
forgetting the values of homeland, so that they can
survive in the newly adopted nation, America. They
gain the immigrant identity of America by
embedding their past into their conscious mind.

Assimilation into a new culture can be
succeeded, by the willingness of immigrants to pull
themselves away from the old world to live in the
present. The protagonist of Jasmine is estranged by
the uncertainty of her life in an alien land, "what
country? what continent? we pass through wars,
through plagues. | am hungry for news, but the

discarded papers are in characters or languages |
cannot read." (Mukherjee, Jasmine 101). Jasmine,
deserts Bud and chooses Taylor, in her act of doing
so, she not only changes her life partner, but she
changes her whole world. As she herself confines, "I
am not choosing between men, | am caught between
the promise of America and old world dutifulness."
(240) The characters like Hannah of The Holder of the
world, Panna of A Wife's Story, Shaila Bhava of
Management of Grief forms a new identity by
managing their American life with Indian culture and
its value.

The heroines of Mukherjee are caught
between the native and foreign culture. The
protagonist in the novel grapples with the challenge
to accommodate American culture into her
traditional Indian culture which is quite difficult. The
cultures are different in every context. American
society provides and receives opportunity to do
everything, she was denied to do in India. Tara, the
protagonist is compelled by her husband to search
for her cultural identity which she does by analyzing
her past and making a self assessment of her life.
Tara is a modern educated woman, who migrates to
San Francisco and accepts the challenge of the host
land without looking back and she is ready to adjust
and survive instead of being nostalgic. Tara's
congested Indian background stimulates her to set
herself free from the strangulating culture and enjoy
the free culture and liberal atmosphere of America.
Tara, the protagonist, acquires the American culture
happily and starts wearing jeans and T-shirts instead
of sarees, she drives a car, she lives and enjoys an
American way of life and indulges in the process of
adaptation and assimilation just like Mukherjee. In
the process of transformation, Tara tries to get rid of
past identity completely, but she fails in doing so and
her identity oscillates between the American value
system and Indian ethos. She faces the reality of
inbetweenness and realizes that she is neither an
Indian nor an American. Her identity breaks into
fragments and gets binded in multiple selves. She
accepts and rejects certain aspects of both Indian
and American culture and feels that she can never
have a single identity and will always remain
dispersed between Indian and American identity.
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She stops struggling with her multiplicity and accept
them as a part of her development and keeps on
changing without loosing her former identity
completely, which represents Tara's segmented
assimilation in the novel. Thus, Tara undergoes
transformation while undergoing the process of
assimilation.

Mukherjee, through her presentation of
acculturation, shows her consciousness towards
trauma that involves the immigrants, who get
uprooted from their native culture, traditions and
values. In her novels acculturation give rise to pain,
anger, bitterness, fear, confusion among her
characters. Acculturation brings Mukherjee's heroine
on an undefined median that is, between the
preservation of the old world and its culture and
their assimilation into the new one. Acculturation
and assimilation are something which divides them
into two parts and it becomes difficult for the
immigrant to choose one of them and attain it. Most
of the immigrants do not remain in the expatriate
phase for a long time.

CONCLUSION

Mukherjee's women characters strongly wish
to settle down permanently in the alien land and
become a part of it. They enter the phase of
immigrant identity with a strong will power to bond
with the new culture. The effect of acculturation and
assimilation can be distinctly seen as it is visible in
the personality and identity of the immigrants.
Several immigrants after acquiring transnational
hybrid identity pose different kinds of dilemma.
Mukherjee highlights this in her protagonist due to
acquisition and lost of several identities by her
heroines. Her novels are the acculturation of
confusion and struggle of women migrants who seek
to redefine themselves in both the new and the old
worlds for which they pursue acculturation and
simultaneously  assimilation. The effects of
acculturation and assimilation are clearly visible in
Mukherjee's writings, as her female character grows
and shows an ever changing attitude with the
change of their nation and citizenship.
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