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Abstract—Water quality is determined by maintaining the
optimum levels of variables like temperature, turbidity, carbon
dioxide, pH, alkalinity hardness etc. In the present study water
quality management principles in fish culture have been reviewed
to make aware to fish culturists and environmentalist about the
important water quality factors that influence health of a pond
and are required in optimum values to increase the fish yields to
meet the growing demands of present day scenario of the world.
This study will aid fish farmers on the necessary treatment
needed to effectively use water from this source for fish farming.
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l. INTRODUCTION

Fish is an inexpensive source of protein and an important
cash crop in many regions of world and water is the physical
support in which they carry out their life functions such as
feeding, swimming, breeding, digestion and excretion
(Bronmark, and Hansson, 2005). Water quality is determined
by various physico-chemical and biological factors, as they
may directly or indirectly affect its quality and consequently its
suitability for the distribution and production of fish and other
aquatic animals (Moses, 1983). Many workers have reported
the status of water bodies (lentic and lotic) after receiving
various kinds of pollutants altering water quality characteristics
(physical, chemical and biological). All living organisms have
tolerable limits of water quality parameters in which they
perform optimally. A sharp drop or an increase within these
limits has adverse effects on their body functions (Davenport,
1993) and good water quality is very essential for survival and
growth of fish. The fish is an important protein rich food
resource and there has been sharp increase in demand of fish
products due to increasing population pressure in this century.
Thus to meet the demand of present food supply, water quality
management in fish ponds is a necessary step that is required to
be taken up. The objective of the present study is to review and
present a concise opinion regarding the optimum levels of
water quality characteristics required for maximum fish
production.
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Il.  STUDY OF AREA

Machilipatnam (pond-1) is a town in Krishna district of
Andhra Pradesh located at 16° 9'59.65"N 81° 7'34.45"E on the
southeast coast of India(Fig-1).

Kaikalur (pond-2) is a town in Krishna district of
Andhrapradesh located at 16°32'58.18"N 81°12'47.26" on the
south east coast of India (Fig-1).

I1l. METHODOLOGY

At regular intervals in a month in morning time the water
quality analysis was under taken for the estimation of the
physico-chemical parameters of two different ponds, 1 in
Kaikaluru and 1 in Machilipatnam.

The following water quality parameters were studied with
the following procedures.

e pH: by Digital pHmeter(API freshwater master testing
kit)

e Temperature: by Thermometers(API freshwater master
testing kit)

e Turbidity: ( Nephello Turbid Meter)

o Dissolved oxygen: Using standard Winkler method by
titration (Winkler 1888.)

o Alkalinity: By titration method (apha 2320)
e Chloride: By titration method (Mohrs method 1856 )
e Total hardness: ( EDTA method Gloterman1996)

e BOD: By titration (1S3025 (PART44) —Rezaffirmed,
2003.

The supplementary feeds (local made rice bran,oil
cake,soya beans, and corn powder) were given at 4% of fish
body weight of Catla catla, Labeo rohita and Cirrhinus
mrigala in both the ponds and the stocking density is Catla
catla 2000 fishes, Labeo rohita 10000 fishes and Cirrhinus
mrigala 600 fishes in both the ponds.

Correlation was carried out by using Microsoft excel.
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IV.  RESULT AND DISCUSSION

A. pH
The range of pH observed between 7.0 - 8.1 with an

average of 7.75 £ 0.28 in pond -1 and between 7.6 - 8.7 with an
average of 8.02 + 0.33 in pond-2 (Fig-2).

B. Temperature

The range of temperature observed between 24.3 to 41.3°%
with an average of 29.8 + 5.5% in pond-1 and between 28.8 to
41.3° with an average of 33.11 £ 3.58 in pond-2.(Fig-3)

C. Turbidity

The range of turbidity was observed between 20 to 28 NTU
units with an average of 25 + 2.7 in pond-1 and between 28.8
NTU units to 41.3 with an average of 25.62 + 2.77 in pond-2.

(Fig-4).

D. DissolvedOxygen

The range of dissolved oxygen was observed between 3.4
to 4.5mg/l with an average of 3.7 + 0.18 in pond-1 and between
3.4 to 5.5 with an average of 3.93 + 0.53 in pond-2 (Fig-5).

E. Alkalinity

The range of alkalinity was observed between 70 to 95
ppm. with an average of 86 £ 7.9 in pond-1 and between 70 to
95 ppm in pond-2 with an average of 87.1 + 8.6.(Fig-6).

F. Chloride

The range of chloride was observed between 15 to 40 mg/I
with an average of 27.2 £ 7.7 in pond-1 and between 15 to
40mg/l. with an average of 32.7 £ 3.5 in pond-2(Fig-7).

G. Total hardness

The range of total hardness was observed between 90 to
110 ppm with an average of 102.5 £ 6.7 in pond-1 and between
90 to 110 ppm. with an average of 105.5 £ 6.8 in pond-2(Fig-8)

H. Biological Oxygen demand

The range of BOD was observed between 2.0 to 5.0 mg/I
with an average of 3.5 £ 0.9 in pond-1 and between 3.0 to 5.0
mg/l with an average of 4 £ 0.7 in pond-2 (Fig-9).

Growth and Feed:

Catla, Rohu, Mrigal were stocked in both the ponds
andinitial weight of catla rohu and mrigal was 60g, 100g, and
,80g respectively in pond-1, where as in pond-2 the initial
weight of catla, rohu and mrigal was 50g, 50 g ,50 ¢
respectively. The weight of catla rohu and mrigal at their
observed harvest was 1300g, 1000g ,and 9509 respectively in
pond-1 where as in pond-2the final weights of catla,rohu,and
mrigal observed were 1100g,650g, and 980g respectively in
pond-2.

Correlation at 5% level indicated that the water quality
parameters were negatively correlated with the growth of catla
rohu and mrigal in pond-1. the water quality parameters like
temperature dissolved oxygen and pH were negatively
correlated but alkalinity, total harness, turbidity and BOD were
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positively correlated with growth of catla, rohu, and mrigal in
pond-2.

Shrivastava and Kanungo (2013), and Shyamala et al.
(2008) reported the range of pH 6.93 to 7.55 and 7.5 to 8.4
respectively. Choudhary et al. (2014) reported a range of pH in
between 7.0 and8.3. According to Umavathi et al. (2007), pH
ranged between 5.0 to 8.5 was best for planktonic growth.
Thripathaiah et al. (2012) and Shyamala et al.,(2008) also
reported the range of temperature in between 24.75 to 28.5°C
and 26.3 t027.2°C respectively. Boyd and Lichtkoppler (1979)
suggested that the clay turbidity in water to 30 cm or less may
prevent development of plankton blooms, 30 to 60 cm and as
below 30 cm - generally adequate for good fish production and
there is an increase in the frequency of dissolved oxygen
problems when values above 60 cm, as light penetrates to
greater depths encourage underwater macrophyte growth .But
in present study we observed turbidity comparatively suitable
for fish growth. According to Shrivastava and Kanungo (2013)
reported a range of DO 2.43 - 4.45 mg/l in their study.
Thirupathaiah et al. (2012) reported a range of DO in between
5.18-9.72mg/l. Benerjee (1967), and Torzwall (1957) had
reported that if the concentration of DO is about 5mg/l,
throughout the year, the reservoir will be productive for fish
culture. Boyd and Lichtkoppler (1979) suggested that water
with total alkalinities of 20 to 150 mg L-1 contain suitable
quantities of carbon dioxide to permit plankton production for
fish culture.

According to Santhosh and Singh (2007) the ideal value for
fish culture is 50-300 mg L-1. According to Stone and
Thomforde (2004) the desirable range of chlorides for
commercial cat fish production is above 60 mg L-1 and
acceptable range is 10 times the nitrite concentration. In
present study chloride obtained was in the range of 15 to
40mg/l. reported chloride value ranged betweenl10 25mg/l in
his findings good for fish culture but according to above value,
the values which we got in our findings are little more. The
recommended ideal value of hardness for fish culture is at least
20 ppm (Swann, 1997) and a range of 30-180 mg L-1
(Santhosh and Singh, 2007). According to Stone and
Thomforde (2004) the desirable Range is 50-150 mg L-1 as
CaCO03 and acceptable Range is above 10 mg L-1 as CaCOs3.
According to Bhatnagaret al. (2004) the BOD level between
3.0-6.0 ppm is optimum for normal activities of fishes; In
present study the value of BOD is ranged between 2.0mg/l to
5.0mg/l which are harmony for Water Quality Management for
fish culture.

Fish do not like any kind of changes in their environment.
Any changes add stress to the fish and the larger and faster the
changes, the greater the stress. So the maintenance of all the
factors becomes very essential for getting maximum yield in a
fish pond. Good water quality is characterized by adequate
oxygen, proper temperature, transparency, limited levels of
metabolites and other environmental factors affecting fish
culture. The initial studies of water quality of a fish pond in
India were probably conducted by Sewell (1927) and Pruthi
(1932). After that many workers have studied the physico-
chemical condition of inland waters either in relation to fish
mortality or as part of general hydrological survey (Alikunhiet
al., 1952: Upadhyaya, 1964). The details of various pond
ecosystems also have been studied by workers (Mumtazuddinet
al.,, 1982: Delince, 1992: Garg and Bhatnagar, 1999:
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Bhatnagar, 2008). Bhatnagar and Singh (2010) studied the
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Fig. 3. Growth of Indian Major Carps in Pond-1.
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