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Abstract

Different water quality parameters of shrimp ponds were measured from various survey sites in Rajgarh, Rajasthan. The different water quality parameters estimated
were Salinity, Carbonate, Bicarbonate, Total alkalinity, Total Hardness, pH, Potassium, Calcium, Calcium hardness and Magnesium. One factorial analysis through
Completely Randomized Design (CRD) was applied to analyse the data.
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Introduction

India is cashing on demand by increasing the area under shrimp aquaculture. During the year 2019-20, the total shrimp production in India was 6,39,896
tons and shrimps of value Rs. 34152.03 crores were exported from India (Handbook of Fisheries Statistics, 2020). Penaeid shrimps are found primarily
in four marine basins: the Indo-West Pacific, the eastern Pacific and the eastern and western Atlantic (Holthuis, 1980; Dall et al., 1990). White legged
shrimp (Litopenaeus vannamei) farming in India is primarily centered in coastal states ranging from Gujarat to West Bengal; however, the majority of
critical inputs like feed, seed and other farm inputs are produced in Tamil Nadu and Andhra Pradesh (TNAU, 2014) from where they are transported to
other shrimp farming states, including the recently emerging inland saline aquaculture areas in Haryana, Punjab and Rajasthan.

Materials and Methods

The physico-chemical parameters of water collected from the ten different sites of Rajgarh, Rajasthan shrimp culture ponds (Fig. 1) were estimated on
monthly basis during the study period and the data was pooled to find a mean value of each parameter during the study period. pH, Salinity, Carbonate,
Bicarbonate, Total alkalinity, Total hardness, Calcium hardness, Calcium, Magnesium, Potassium, were studied following the standard methods outlined
by APHA (1998) (Fig. 3). The data was alalysed using OPSTAT software and One factorial analysis through Completely Randomized Design (CRD)
was applied to analyse the data.

Results and Discussion

The water parameters of ten samples from Rajgarh, Rajasthan are represented in table 1. S1, S2 and so on represents the water sample from site 1, site 2
and so on. The table revealed that optimum salinity for shrimp farming should range between 5-25 ppm. The range of salinity of the samples was found
to lie between 15-24 ppm. The salinity demands and tolerance to salinity fluctuations may change throughout penaeid shrimp life cycle. Accouding to
Boyd (1990) adult shrimp reach maturity, mate and spawn in water of salinities ranging from 28 to 35 ppt. Shrimp (Fig. 2) can withstand a wide range of
temperatures, 15°C is the lower lethal limit and the upper limit of temperature is around 35°C - 40°C for short durations. Shrimp can survive temperatures
as low as 24°C and as high as 32°C (90°F), temperatures outside of this range cause poor growth and stress (Boyd, 1990).

The optimum concentration of carbonate and bicarbonate should lie between 10-40 ppm and 80-100 ppm respectively. The survey revealed that most of
the farms were having these parameters in the range of 0-54 ppm and 116-370 ppm. Highest total alkalinity estimated was 360 ppm at tenth farm which
was quite high than optimum range of 100-200 ppm. The optimum concentration of carbonate and bicarbonate should lie between 10-40 ppm and 80-100
ppm respectively. The survey revealed that most of the farms were having these parameters in the range of 0-54 ppm and 116-370 ppm. Highest total
alkalinity estimated was 360 ppm at tenth farm which was quite high than optimum range of 100-200 ppm.

Table 1: Water parameters of different survey sites
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Similarly. Total harness in water samples was also estimated. All the water samples showed nearly adequate range except at farm three where total
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hardness was slightly higher (5380 ppm) than the recommended range (2000-5000 ppm). Boyd (2002) and Ferreira et al. (2011) found that alkalinity
concentrations should not go beyond 140 mg/I.

The mineral content in water was also estimated. Calcium and magnesium should be in a ratio of 1:3-1:4 for proper shrimp growth. It was found that the
most farms were deviating from this ratio. The Calcium hardness of different samples ranged between 480 ppm to 1380 ppm. According to Wurts and
Durborow (1992), calcium is essential in the moulting process of shrimp and it can influence the hardening of the newly formed shell. A preferable range
of calcium tolerance by shrimps is 75 to 200 mg/l CaCOs (Wurts and Durborow, 1992).

Fig. 1: Survey site Fig. 2: Shrimp Fig. 3: Estimation of water samples

The potassium content for adequate shrimp growth should be at least six times of the salinity. Similar to other water parameters pH is also an important
factor whose optimum range is 7.5-8.5. Very acidic (pH <6.5) or very basic (pH >10.0) water is harmful for gills of shrimps and reduces the growth rates
(Soewardi, 2007).

Table 2 revealed that the mean Salinity (ppm), Carbonate (ppm), Bicarbonate (ppm), Total alkalinity (ppm), Total hardness (ppm), Ca. hardness (ppm),
Calcium (ppm), Magnesium (ppm), Potassium (ppm) and pH was 17.70, 21,40, 239.20, 260.60, 3872. 00, 926.00, 370.40, 739.90, 87.45 and 8.14. Also
standard error observed for each water parameter has been represented in table 2 (p=0.05; C.D= 307.86) (Table 2).

Table 2: Mean of various water parameters

Water Parameters Mean S.E.
Salinity (ppt) 17.70 1.27
Carbonate (ppm) 21.40 6.22
Bicarbonate (ppm) 239.20 29.97

T. Alkalinity (ppm) 260.60 34.11
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T. Hardness (ppm) 3872.00 314.61
Ca Hardness (ppm) 926.00 111.40
Calcium (ppm) 370.40 44.56
Magnesium (ppm) 739.90 62.25
Potasium (ppm) 87.45 17.67
pH 8.14 0.08
C.D. 307.86
SE(m) 109.39
SE(d) 154.70
C.V. 52.87

Conclusion

The survey revealed the range of different water parameters at Rajgarh, Rajasthan. Survey sites like 8,9 and 10 have some of the water parameters in
inadequate range which might become the reason for low shrimp survival and hence less farmer’s income consequently.
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