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ABSTRACT

Marine shrimp farming is a century-old practice in many Asian countries. Until a decade ago, this commodity was

generally considered a secondary crop in traditional fish farming practices. In the traditional farming system, the ponds

are stocked with fry either collected from the wild or concentrated through tidal water entering the ponds. Some

improvements of the traditional farming methods have been made in the past years. In Aquaculture quality of water is

one of the most important factors. The various physic chemical parameters of the unaffected and outbreak shrimp culture

ponds were analysed. The parameters such as the pH and COD were significantly high (p=5). But the salinity, DO,

BOD, Calcium, Chloride, nitrate, phosphate & iron of the unaffected and outbreak ponds were significantly low (p< 5).

Bacteria analysis of the unaffected ponds was very low but the outbreak ponds showed enormously higher counts. The

blue green algae and Diatoms of unaffected and outbreak ponds were found to be significantly low (p< 5).
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1. INTRODUCTION

Aquaculture is now the fastest growing food producing
sector in the world [1]. Prawn fishery has advanced very
much in several countries. In Aquaculture, quality of
water is one of the most important factors. Aquaculture
may be defined as husbanding aquatic organism in a
controlled environment with relevant propagation
method and rearing them in aquatic medium. Adverse
environmental parameters can have direct or indirect
effect on the growth. Changes in this environmental
equilibrium in the shrimp becoming stressed the host
and virulent pathogen. Depending on the nature and
severity, the disease may cause mass mortality, reduced
growth and make the cultured shrimp unsuitable for
human consumption.

Diseases in hatcheries and farms are being increasingly
recognized as major hurdles to successful and profitable
industry. In majority of the farms, the intake and
discharge are channeled to the same canal or creck or
back water. This has created serious health problems in
many hatcheries and farms in hatcheries high stocking
densities, live feed use, water quality, disease carrier
brood stock etc., are some of the important factors
favoring outbreak of microbial diseases. Among the
physicochemical parameters salinity, pH and dissolved

oxygen are the important factors for the growth and
survival of the shrimp. Asch and Sneca [2] studied water
quality management in aquaculture. The tiger shrimp
Penaeus monodon will survive and grow well in lower
salinity in comparing with other penaeids. Boyd [3]
discussed the relationship between CO, alkalinity, pH
and water quality of aquaculture ponds. D Souza et al.
[4] reported that the various physicochemical para-
meters are associated with diseases in fish and shrimps in
Goanestuaries. Rajasckar [5] analyzed the physico
chemical characters of Vellar estuary in relation to
shrimp farming. Singaravel et al. [6] analyzed the quality
of irrigation water in the coastal areas of Cuddalore and
Nagapattinam. Hence an attempt has been made to
study the physic chemical characters and microbial flora
of the normal and outbreak ponds along the South East
Coast of South India.

2. MATERIAL AND METHODS

The water samples were collected from the culture
ponds along the East coast of South India (Ramesh-
waram 9.17°N; 79.22°E to Cuddalore 11.43°N;
79.47°E) Tamilnadu from two crop seasons (2019).
The samples for DO, BOD and COD were collected
just below the surface water in order to avoid direct
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contact with air. The temperature was recorded by
using the Celsius Thermometer (Jensen Deluxe). The
pH was recorded using digital pH meter. DO and BOD
were estimated using Winkler's method [7], COD was
estimated by using standard procedures. Salinity,
Carbonate, Bicarbonate, Nitrate, Chloride, Calcium,
Phosphate and iron were estimated [8]. Vibrio analyses
were performed [9]. The isolates were subjected to
routine bacteriological procedures. The results were
compared with Bergey’s manual of Determinative
bacteriology and a set of keys for biochemical
identification of environmental Vibrio spp. [11]. The
isolates were characterized, enumeration of diatom and
blue green algae were also performed.

3. RESULTS
The various physico chemical parameters of the
unaffected and affected shrimp culture ponds were

analyzed. The observations of the present study were
represented in Table 1 and 3. The variations in pH
during the study period were significantly high. In the
unaffected ponds the minimum pH recorded was
7.4%0.1while the minimum pH was recorded in
November, December and January 2019 (Fig. 1). But in
the affected ponds the temperature fluctuated from
27.1120.3 to 292£0.5°C (Fig. 2). The variation during
the study periods was significantly low (F<5). The
salinity of the unaffected and affected ponds showed
very narrow range of fluctuation. The variations
between the affected and unaffected ponds were
significantly low (F<5) (Fig. 3). The bacterial counts of
yellow and green colour colony of affected ponds were
enormously high rate of bacteria (Table 2 and 4). The
blue green algae and Diatoms counts were found to be
significantly low (F<5).

Table 1: Physico Chemical Parameters of the Unaffected Ponds

Month

Physico-chemical Parameters (mg/ L'l) (MiSD)

DO BOD COD Cl, PO, NO, Iron

April 5.3540.2 1.3540.1 2.62+0.2 532.1+4.1 521.440.13 542.1+3.1 214.3+2.3 0.240.03
May 5.3640.2 1.3740.1 2.67+0.2 531.3+4.1 521.4%0.14 537.242.1 215.2+1.3 0.240.03
June 5.3640.1 1.3740.2 2.63+0.2 534.1+4.2 520.440.13 531.242.2 217.3+1.7 0.240.03
July 5.3640.2 1.3940.1 2.62+0.1 535.2+4.1 520.340.13 532.6+2.6 219.3+1.9 0.240.03
August  5.3140.1 1.3940.1 2.63+0.1 536.2+4.1 520.440.13 535.642.7 217.3%1.8 0.2+0.01
October  5.3040.2 1.37+0.1 2.6310.2 536.2+4.1 520.4+0.15 536.242.7 218.2+1.1 0.240.01
November  5.30+0.1 1.39+0.1 2.6340.1 536.1+4.2 520.4+0.15 537.142.7 219.2+1.3 0.240.01

December  5.20+0.1 1.3840.1 2.67+0.2 536.1+4.2

520.4+0.16 536.2+2.6 220.1£1.3 0.2+0.01

Values are expressed Mean + Standard Deviation; n=6

DO - Dissolved Oxygen; BOD - Biochemical Oxygen Demand; COD - Chemical Oxygen Demand; Ca - Calcium; Cl,- Chlorine; PO, — Phosphorous;

NO, — Orthonitrate

Table 2: Microbial Parameters of the Unaffected Ponds

No of Yellow No of Green No of Luminescent Diatom

Month . . . BGA (%)

Colonies Colonies Colonies (%)

April TFC TEC - 2.140.2 2.240.1
May TFC TEC - 2.140.2 2.240.2
June TEC TEC - 2.140.3 2.240.2
]uly 37.3+1.3 TEC - 2.140.1 2.21+0.1
August 33.2+1.2 TEC - 2.1+0.1 2.210.1
October 31.2+1.3 TEC - 2.1+0.1 2.2+0.1
November 31.3+1.2 TEC - 2.140.1 2.240.1
December 31.2+1.3 TEC - 2.14+0.2 2.240.1

Values are expressed Mean + Standard Deviation; n=6,

BGA - Blue Green Algae; TFC — Total Fungal Count
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Table 3: Physico Chemical Parameters of the Affected Ponds
Month Physico-chemical Parameters (mg/ L'l) (M1SD)
DO BOD COD Ca Cl, PO, NO, Iron

April 5.5394+0.39 1.3940.22 4.868+0.23 564.3+4.2 532.6+7.1 583.24+0.32 237.4+7.2 0.31+0.02
May 5.54+0.39 1.3840.23 4.867+0.22 562.3+4.1 531.6+7.3 584.3+0.31 238.4+7.1 0.3240.02
June 5.541+0.39 1.394+0.24 4.868+0.23 567.2+4.2 532.7+7.1 582.3+0.32 236.4+2.1 0.31£0.02
]uly 5.5434+0.39 1.384+0.23 4.867+0.21 568.6+5.1 533.6+8.1 592.3+0.35 239.2+2.2 0.314+0.03
August 5.5444+0.39 1.3940.24 4.868+0.22 569.2+5.2 534.6+7.3 592.440.41 239.4+2.1 0.32£0.03
October 5.5394+0.34 1.374+0.22 4.867+0.21 567.6+6.9 539.3+9.4 593.2+0.41 232.2+2.4 0.31£0.02
November  5.538+0.33 1.36+0.21 4.866+0.25 567.3+6.9 537.249.2 594.24+0.41 237.6+2.1 0.3240.02
December 5.53740.34 1.374£0.22 4.865+0.21 563.2+6.1 537.24+9.3 593.1+0.4 235.2+2.1  0.31£0.02

Values are expressed Mean + Standard Deviation; n=6
DO - Dissolved Oxygen; BOD - Biochemical Oxygen Demand; COD - Chemical Oxygen Demand; Ca - Calcium; CI2- Chlorine; PO4 —
Phosphorous; NO4 - Orthonitrate

Table 4: Microbial Parameters of the Affected Ponds

Month No. of No. of No. of BGA Diatom
Yellow Colonies Green colonies Luminescent Colonies (%) (%)

April 243.2+1.2 225.2+1.3 261.3+1.4 1.24+0.2 1.340.3
May 173.4+1.3 142.5+1.4 163.6+1.5 2.240.2 2.34+0.3
June 45.2+1.4 39.5+1.5 76.6+1.6 2.440.3 2.5+0.4
July TFC TEC TEC 2.4+0.4 2.6+0.5
August 82.6+1.5 79.5+1.4 105.4+1.5 1.610.5 1.7140.6
October 245.3+1.3 272+1.2 TNC 1.440.3 1.5+0.4
November TNC TNC TNC 1.2+0.2 1.440.3
December TNC TNC TNC 1.2+0.1 1.3£0.2
April TNC TNC TNC 1.24+0.1 1.340.2

Values are expressed Mean T Standard Deviation; n=6

BGA - Blue Green Algae; TFC — Total Fungal Count; TNC — To Neumerous Count
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Fig. 1: pH of study period in unaffected and affected ponds water
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Fig. 2: Temperatures of study period in unaffected and affected ponds water
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Fig. 3: CO,and Salinity of study period in unaffected and affected ponds water

4. DISCUSSION

Culture of aquatic organisms such as fishes, crustaceans,
mollusks and echinoderms in selected water body, their
harvest and trade is known as aquaculture [12]. In
aquaculture practice, quality of water is one of the
important factors [13]. Adverse environmental condi-
tions can have direct or indirect effect on the growth of
aquatic organisms [14]. The various physic-chemical
parameters such as temperature, salinity, DO, NH,
urea, turbidity, productivity of water, sunlight,
daylength, rainfall, wind flow and season play an

important role in growth and survival of the shrimp.
Asch and Seneca [2] and Sudhakara rao [15] described
that a complete understanding of the relationship
between quality of water and aquatic productivity is
essential for growth and production. The changes in
salinity level showed changes in food intake and growth
of P. monodon [16]. Boyd [3] observed that changes in
CO, and pH influence the survival and food intake.
Chakraborthi and Ravichandran [19] suggested that the
optimum temperature increases the survival and growth
of P. monodon. Suboptimal temperature affects the input
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of feed, food conversion ratio, growth and survival [17].
The salinity is an abiotic factor having remarkable
influence on the growth of shrimp [18]. The optimum
salinity for P. monodon was 15 to 20 ppt in these salinity
the growth rate and production was more [19; 20].
Shailaja and Rengarajan [21] observed the pH influences
the growth and metabolism of the shrimp. Kenkre and
D’Souza et al. [14] reported that the changes in the
physic chemical characters cause diseases in the Goan
estuaries. Diana et al. [22] reported that the alkalinity
potentially limits the production. The increase in level
of BOD of the affected ponds showed the possible rate
of contamination [3, 23, 24].

5. ACKNOWLEDGEMENTS
The authors are grateful to PG & Research Department
of Zoology, Kundavai Naacchiyaar Govt. Arts College
(W) Autonomous, (Affiliated to Bharathidasan Univer-
sity), Thanjavur 613007, Tamilnadu, India offering
facilities to carry out this study.

6. REFERENCES

1. Tidwell JH, Allen GF. World Aquaculture. Soc, 2002;
33:44-48.

2. Asch P, Seneca J]. Water. Res, 1980; 16(2):319-324.

3. Boyd CE. Alabama agricultural experimental station
Anburn University. Anburn, 1990; 13-17.

4. D'Souza ], Fernandas E, Kenkre V, Cudchodkar S.
Pollution Research, 2002; 19(1):45—51.

5. Rajasekar M. J. Env. Biol, 2003; 24(1):95-101.

6. Singaravelu R, Elayaraja D, Prasath V. J. Eco. Biol,
2007; 20(3):225-228.

7. Winkler LW. Berlin. Deut.
21:2843.

8. Eaton AD, Clesceri LS, Greenberg AE. New York
Washington DC, 1995; 2:10-15.

Chem. Ges, 1888,;

9.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.
20.

21

23.

24.

25.

26.

Aneja KR. New Age Publishers Il Edn, 1994; p.
243-272.

Holt ]G, Kreig NR, Sneath PHA, Stanley JT,
Williams ST. Bergey’s manual of Determinative
Bacteriology. IX Edn, 1994; p. 259-279.

Alsina M, Blanch AR. J. Applied Bactriology, 1994;
61:431-467.

Srivatsava KR. Dept. of Industries and supplies.
Govt. of Sourastra, 1953; p. 152.

Pannikar NK, Menon MK, Proc. Indo Pacific Council,
1956; 6(3):328-344.

Shariff A. Indo Pacific Council, 1963; 10:64-67.
Sudakara rao G. Sea food Journal, 1972; 4 (10):335-
342.

Chakroborthi RK, Ravichandran P. Indian J. Fish,
1985; 32(2):224-234.

Capenter KE, Fast AW, Correl VZ, Woessner JW,
Janco RL. Asian Fisheries forum Manila Phillipines,
1986; 21-24.

Boyd CE. Elsevier Sci. Publcation Co Amsterdam,
1982; pp 319.

Boyd CE. Cochin Spl, 1987; 22:96.

Maguire GB, Allen GL. Australien New Fisheries,
1992; 97-99

. Shilaja K, Rengarajan P. CMFRI, 1993; 54: 64-69.
22.

Diana JS, Szyper JP, Batterson TR, Boyd CE,
Piedrahita RH. 1997; 53-71.

Diana ]S, Lim CK. ] World Aquaculture Society,
1991a; 56-67.

Diana ]S, Lim CK, Schneebrger P]. Aquacul, 1991b;
92:323-325.

Kotaiyah Band Kumarasamy N.
Engineering, 1994; 95-104.

Kenkre V, DSouza. Ind. J. Environmental Produc-tion,
1997; 17(10):732-738.

Environmentall

Journal of Advanced Scientific Research, 2021; 12 (1): Feb.-2021



