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ABSTRACT
The study was carried out for 120 days to evaluate the physico-chemical parameters of the
Litopenaeus vannamei culture ponds by applying water probiotic (PRO-W). Two shrimp
ponds were selected of which one is probiotic treated pond and second one is control pond.
The major water quality parameters like salinity, dissolved oxygen; pH and total ammonia
nitrogen were recorded by standard measurements. The present study results showed that the
probiotic (PRO-W) plays a prominent role in maintain good water quality parameters
throughout the culture period.
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1. Introduction
The application of probiotics in aquaculture has been widely used as a means of controlling
disease, enhancing immune response, providing nutritional and enzymatic contributions to
the digestion of the host, and improving water quality (Qi et al., 2009). The physico-chemical
properties of the rearing soil and water are crucial for the success of shrimp culture and the
persistent infections could be actually due to poor water quality and low water exchange rates
(Zokaeifar et al., 2014). The susceptibility of cultured aquatic species to high concentrations
nitrogenous compounds, such as ammonia, nitrite and nitrate, is generally species-specific but
high concentrations of these compounds affect animals in aquaculture and likely cause high
mortality. The application of gram-positive Bacillus species is generally more efficient than
the application of gram- negative bacteria species for converting organic matter back to CO 2 ,
which results in the conversion of greater percentage of organic carbon to bacterial biomass
or slime (Verschure et al., 2000).
The Bacillus species enrich the water quality by affecting the composition and abundance of
waterborne microbial populations association with farmed species (Bandyopadhyay and
Mohapatra, 2009) and also associated with improvement of water quality, reduction of
pathogenic Vibrios in culture environment, enhancement of survival and growth rate,
improved health status of juvenile Penaeus monodon (Dalmin et al., 2001; Ngan and Phu,
2011).
Information on the efficiently of water probiotic (PRO-W) on water quality parameters of
shrimp culture ponds is not adequate and the purpose to the present study was conducted to
observe the effect of water probiotic PRO-W, on the physico-chemical parameters of the both
control and experimental ponds of white leg shrimp Litopenaeus vannamei.
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2. Materials and Methods
The present study was undertaken at a shrimp farms in Nellore, Andhra Pradesh, India. The
study was conducted in two shrimp culture ponds.
2.1 Pond Preparation
Initially the two culture ponds of the current study were allowed to dry and crack to promote
the capacity of the hydrogen sulphide and to eradicate the fish eggs and other predators. Then
the pond bottom was thoroughly ploughed at a depth of 35 cm to remove the obnoxious gases
existing in the soil.
2.2 Monitoring water quality parameters
The water quality parameters like salinity, dissolved oxygen, pH and total ammonia nitrogen
(TAN) were monitored regularly in control and probiotics treated ponds. The water salinity
was measured by using a hand refractometer (Erma, Japan). The Dissolved oxygen was
estimated by modified Winkler’s method as described by Strickland and Parsons (1972).The
pH of the pond water was measured by using electronic pH pen (Erma-Japan). Total
ammonia nitrogen (TAN) of the pond water recorded by using ammonia test kit (Advance
Pharma, Thailand).
2.3. Dosage of Probiotic
The dosage of probiotic (PRO-W) was applied @ 200gm/hectare and the depth of the pond
water 1 meter was maintained throughout the culture period
3. Results and discussion
Table1: Water quality parameters of the culture ponds
Dissolved
Total ammonia
Salinity (Avg±SD)
pH (Avg±SD)
oxygen
Nitrogen (TAN)
(Avg±SD)
(Avg±SD)
Sampling
(In days)
15

Treated

Control

Treated

Control Treated

Control

Treated

Control

13±0.12

13±1.3

8.1±0.3 8.2±0.3 6.2±1.2 5.3±0.3 0.43±0.1 2.1±0.1

30

14±0.15 14.5±0.13 8.5±0.1 8.7±0.2 5.9±1.2 4.2±1.2 0.32±0.1 2.5±0.4

45

14±1.2

14±1.3

8.4±.03 8.8±.02 4.8±1.3 4.1±1.2 0.41±0.2 2.7±0.2

60

15±1.4

15±1.2

8.2±0.2 8.5±0.3 5.9±1.2 4.5±1.2 0.53±0.4 2.4±0.4

75

17±0.13

17±0.13

8.3±0.4 8.1±0.5 6.5±0.4 5.1±1.2 0.58±0.2 2.5±0.5

90

18±0.13

18±0.13

8.5±0.3 8.5±0.5 5.9±0.1 4.6±1.7 0.61±0.1 2.1±0.3

105

20±1.2

20±0.2

8.7±0.1 8.6±0.1 6.2±0.3 5.3±1.7 0.65±0.2 2.6±0.2

120

22±2.1

22±0.1

8.1±0.2 8.2±0.3 5.7±0.5 5.1±1.2 0.71±0.1 2.3±0.1

SD: Standard deviation
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The maintenance of good water quality is essential for optimum growth and survival of
shrimps. Good water quality characterized by adequate dissolved oxygen, temperature, pH
and salinity. Excess feed, faecal matter and metabolites will exert tremendous influence on
the water quality of the shrimp farm (Soundarapandian and Gunalan, 2008). In the present
study salinity was ranged between 13-22 ppt and 13-22 ppt in probiotic treated and control
ponds respectively. However, the American white shrimp, Litopenaeus vannamei, is widely
cultured in Central and South America (Wen-Young Tseng, 1998) and tolerates the salinities
of 2-45 ppt (Parker et al., 1974; Samocha et al., 1998). Muthu (1980), Soundarapandian and
Gunalan (2008) and Karthikeyan (1994) recommended a salinity range of 10-35 ppt was ideal
for Penaeus monodon culture.
pH is one of the important environmental parameter which decides physiological process of
shrimps. The optimum range of pH 6.8 to 8.7 should be maintained for maximum growth and
production (Ramanathan et al., 2005). In the present study pH was ranged between 8.1 to 8.8
for the treated and control ponds. The pH of pond water is influenced by many factors,
including pH of source water, acidity of bottom soil and shrimp culture inputs and biological
activity. According to the studies of Wang et al., (2004) the recommended range of pH for
Litopenaeus vannamei culture is 7.6 to 8.6.
Dissolved oxygen affects the solubility and availability of many nutrients. Low levels of
dissolved oxygen can cause damages in oxidation state of substances from the oxidized to
reduced form. In the present study dissolved oxygen was found 4.8-6.2 ppm and 4.1-5.3 in
probiotics and control ponds respectively. Low levels of dissolve oxygen tension hampers
metabolic performances in shrimp and can be reduce growth and moulting and cause
mortality (Gilles, 2001). Soundarapandian et al., (2010) found 3.2 to 4.2 ppm dissolved
oxygen.
Ammonia is the principal and end product of protein catabolism of organisms and it is
excreted through gills. It is also formed by decay of organic matter. Under anaerobic
condition, sulphate is also reduced to ammonia. In the present study total ammonia nitrogen
was 0.32-0.71 and 2.1-2.7 in probiotics treated and control ponds respectively. At farm level
ammonia level should be less than one ppm (Soundarapandian et al., 2010). The preset
results were similar to the findings of earlier workers (Hossain et al., 2013 and
Soundarapandian et al., 2010). Thus maintaining the ammonia level probiotics helps in
maintaining good water quality and there by keeps the shrimps disease free.
4. Conclusion
The general conclusion drawn from the prese nt investigation is that the probiotic (PRO-W)
plays a significant role in maintaining the water quality parameters of the culture ponds
throughout the study period.
Acknowledgements
The authors are grateful to the Head, Department of Marine Biology, Vikrama Simhapuri
University, Nellore for providing necessary laboratory facilities to carry out the research
work
5. References

Nitya Jeevan Kumar P et al.,
International Journal of Environmental Sciences Volume 6 No.2 2015

848

Effect of water probiotic (Pro-W) on Litopenaeus vannamei culture ponds of Nellore, Andhra Pradesh, India

1. Bandyopadhyay P. and Mohapatra P.K.D., (2009), Effect of probiotic bacterium
Bacillus circulans PB7 in the formulated diets: on growth, nutritional quality and
immunity of Catla catla (Ham.), Fish Physiology and Biochemistry, 35, pp 467-478.
2. Dalmin G., Kathiresan K., and Purushothaman A., (2001), Effects of probiotics on
bacterial population and health status of shrimp in culture pond ecosystem, Indian
Journal of Experimental Biology, 39, pp 939-942.
3. Gilles L.M., (2001), Environmental factors affect immune response and resistance in
Crustaceans. The Advocate, p.18.
4. Hossain M.I., Kamal M.M., Mannan M.A., Bhuyian M.A.B., Hossain M.I. (2013),
Effects of Probiotics in growth and survival of shrimp (Penaeus monodon) in coastal
pond at Khulna, Bangladesh Journal of Scientific Research, 5(2), pp 363-370.
5. Karthikeyan J., (1994), Aquaculture (Shrimp farming) its influence on environment.
Technical paper submitted to the seminar ‘Our Environment-its challenges to
development projects’ 9-10 September, American Civil Engineers, Calcutta, India.
6. Muthu M.S., (1980), Site selection and type of farms for coastal aquaculture of
prawns. Proceedings of the symposium on shrimp farming. Bombay, 16-18 August,
Marine Products Export Development Authority, pp 97-106.
7. Ngan P.T.T., Phu T.Q., (2011), Effects of Bacilllus bacteria (B8, B37, B38) on water
quality of black tiger shrimp (Penaeus monodon) cultured tanks. Proceedings of the
4th aquaculture and fisheries conference, pp 28-41.
8. Parker J.C., Conte F.S., Macgrath W.S., Miller B.W., (1974), Proceedings o f World
Mari culture Society, 5, pp 65-79.
9. Qi Z.Z., Zhang X.H., Boon, N., and Bossier, P., (2009), Probiotics in aquaculture of
China-Current state, problems and prospect, Aquaculture, 290, pp 15-21.
10. Ramanathan N., Padmavathy P., Francis T., Athithian S. and Selvaranjitham N.,
(2005), Manual on polyculture of tiger shrimp and carps in freshwater, Tamil Nadu
Veterinary and Animal Sciences University, Fisheries College and Research Institute,
Thothukudi, pp 1-161.
11. Samocha T.M., Lawrence, A.L. and Pooser, D. (1998), Growth and survival of
juvenile Penaeus vannamei in low salinity water in a semi-closed recirculating system.
Israeli Journal of Aquaculture - Bamidgeh, 50(2), pp 55-59.
12. Soundarapandian P. and Gunalan, B., (2008), Recent technology for the survival and
production of giant tiger shrimp Penaeus monodon along south east coast of India.
International Journal of Zoology and Research, 4(1), pp 21-27.
13. Soundarapandian, P., Ramanan V. and Dinakaran G.K., (2010), Effect of probiotics
on the growth and survival of Penaeus monodon (Fabricius) Current Research Journal
of Social Sciences, 2(2), pp 51-57.

Nitya Jeevan Kumar P et al.,
International Journal of Environmental Sciences Volume 6 No.2 2015

849

Effect of water probiotic (Pro-W) on Litopenaeus vannamei culture ponds of Nellore, Andhra Pradesh, India

14. Strickland J.D.H. and Parsons T.R., (1972), A practical handbook of seawater analysis.
Bull. Fish. Res. Bd., Canada, 167, p.311.
15. Verschuere L., Rombaut G., Sorgeloos P., Verstraete W., (2000), Probiotic bacteria as
biological agents in quaculture. Microbiology and Molecular Biology Reviews, 64, pp
655-671.
16. Wang X. Q., Ma S., Dong S.L., (2004), Transactions of oceanology and Limnology,
63(4), pp 94-100.
17. Wen-Young Tseng (1998), Shrimp Mariculture A practical manual (2 nd ed.), W.S.
Aquaculture, Cannan International Pty. Ltd., Brisbane, Australia, p. 282.
18. Zokaeifar H., Babaei, N., Saad C.R., Kamarudin M.S., Sijam K., Balcazar J.L., (2014),
Administration of Bacillus subtilis strains in the rearing water enhances the water
quality, growth performance, immune response, and resistance against Vibrio harveyi
infection in juvenile white shrimp, Litopenaeus vannamei, Fish Shellfish Immunology,
36, pp 68-74.

Nitya Jeevan Kumar P et al.,
International Journal of Environmental Sciences Volume 6 No.2 2015

850

