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Abstract 

The impact of shrimp growing on water quality and Vibrio loads from shrimp farms in 

Konada village and Chippada in Vizianagaram district were investigated. We explored the 

interactions between the environmental conditions of the culture and the microbial 

composition of the culture tanks they contain. In any aquatic system, environmental 

parameters such as temperature, salinity, pH and dissolved oxygen play a fundamental role in 

the distribution of bacteria; during the sampling period. The total physico-chemical 

parameters in the water sample must be below the ideal limit, except for the calcium content. 

In contrast, bacterial diversity was higher in some pond waters. But in the ongoing study 

during the growing season it was observed that good water quality management and 

microbial control prevented the spread of the diseases. 

Keywords: Water quality, L. vannamei, microbes, Vazianagaram district. 

 

Introduction 

In the western hemisphere, the culture of penaeidae genus Litopenaeus vannamei (Pacific 

white shrimp) is widely developed (Saoud et al., 2003). L. vannamei is an attractive species 

for culture with low salinity, with excellent growth performance in some parts of the world 

(Saoud et al., 2003; Cheng et al., 2006). In India, L. vannamei is an export peach that plays 

an important role in national and international markets. It generates direct and indirect 

employment for people involved in production, marketing and other related activities. India 

started exporting white shrimp from the Pacific around 1997-98 and the value of export 

earnings has continued to increase since then. Biao et al., (2004) reported that water quality 

in shrimp farms and disease control are to some extent correlated and to some extent 

correlated with microbial activity in these systems. In areas of intensive shrimp farming, 

contamination between ponds from mixing pond water with feed water used by a nearby 

pond spreads to the shrimp population (Smith, 1998). Among the food and water pathogens 

in coastal ecosystems, Vibrio is the most responsible. Members of the family Vibrionaceae 

represent 60% of the total bacterial population (Simidu and Tsukamoto, 1985). Crustaceans 

are a food substrate for several zoonotic vibrations, whose microorganisms cause food 

poisoning and diarrhea in humans (Merwad et al., 2011). Molluscs are a very good substrate 

for microorganisms to live in aquatic habitats because of their free meat texture (Merwad et 

al., 2011). When the aquatic system is contaminated with the pathogenic Vibrio species, these 

bacteria become part of the mollusk microflora (Colakoglu et al., 2006) and are responsible 

for massive mortality and significant economic losses in aquaculture ponds (Mougin et al., 

2020). Because it has great potential in the export market, scientific studies are needed to 

maintain its quality. However, there is a lack of information, both qualitative and 

quantitative, about the effect of waste from shrimp ponds on the microbial community. 
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A number of studies have shown that systemic and environmental changes such as changes in 

temperature, pH, salinity, dissolved oxygen, chlorophyll, and nutrients influence the 

microbial community; thus, it is likely to affect the disease and animal survival (Engering et 

al., 2013; Hou et al., 2017). Vibration generally occurs in hot climates, especially when 

population densities, salinity and organic loads are high. The presence of other stressors, such 

as parasites, bacterial loads, and handling of crustaceans, can trigger the condition. Zhang et 

al., (2014) found that in diseased shrimp tanks, aquatic bacterial communities differed 

significantly from those in healthy shrimp tanks, consisting primarily of total requirements 

for chemical phosphate and oxygen and characterized by 11 orders. Furthermore, excessive 

flowering of Vibrio parahaemolyticus induces the death of L.vannamei to elevated salinity 

levels. By minimising metabolites correlated with energy biosynthesis and the innate immune 

system, the decreased V. parahaemolyticus was observed (Zhang et al., 2019). The 

monitoring of complex changes in the microbial community and the identification of 

determinants in the aquaculture environment can therefore enable us to understand the 

function of particular populations of microorganisms in the biogeochemical aquatic cycle and 

to develop a reliable and respectful approach. Microbiological ecology regulates to prevent 

and control disease and infection in aquaculture and marine culture environments (Bentzon-

Tilia et al., 2016). 

 

Microbial species are sensitive to changes in the environment and play an important role in 

biogeochemical processes that affect water quality (Arrigo 2005; Azcón-Aguilar and Barea 

2015; Kirchman 2018). Some species cause serious cultural outbreaks, while others are able 

to protect their hosts from the disease (Cornejo et al., 2017; Hou et al., 2017). 

 

Previous research has shown that aquatic microbial communities are formed by help salinity 

and temperature (Auguet et al., 2010; Sunagawa et al., 2015). Intensive culture and 

overfeeding typically lead to high nutrient loads and changes in resources, which are likely to 

impact micro flora as well (Ma et al., 2013). This study aims to track the identification and 

isolation of Vibrio pathogen in Litopenaeus vannamei, located in the villages of Konada and 

Chippada in the district of Vizianagaram, from the white shrimp culture pond. 

 

Materials and Methods 

Water samples for the analysis were collected during 2018 to 2019 from five different shrimp 

ponds at Konada village (K1, K2, K3, K4 and K5; 16°62’19.79”N; 82°04’46.68”E), five 

ponds at Chippada village (Ch1, Ch2, Ch3, Ch4 and Ch5; 16°46’62.85”N; 82°10’14.33”E). 

 

Sample Collection 

Water sampling was carried out at a depth of 50 cm below the water surface with a horizontal 

water sampler at four main points, namely near the inlet, near the outlet, near the aerator, and 

outside the aerator respectively, which could reflect the consistency of the pond water. The 

four samples were collected and transported in polyethene plastic bottles to the laboratory for 

analysis.  

 

Water Analysis 

Dissolved oxygen in water; pH, salinity and nitrite were measured in situ using 

multiparameter probe YSI 556 MPS. The parameters were analyzed in the laboratory and the 

respective APHA analysis methods. The analytical accuracy of laboratory procedures is 

determined by analyzing a series of samples in triplicate. The results were compared with the 

recommended value ranges for marine shrimp culture found in the literature. 
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Quantitative analysis of bacteria 
Using the spread plate technique, Vibrio populations were enumerated. Serial dilutions of the 

samples of water have been prepared. In a Petri dish containing Thiosulfate-citrate-bile salts-

sucrose agar, 0.1 ml of the diluted sample was dispersed. In 100 ml of distilled saline water, 

the TCBS medium weighing 8.9 g was suspended and heated to remove the medium 

completely. It was then cooled to 50
0
C, poured into the Petri plate that was pre-sterilized and 

allowed to solidify. Using an 'L' shaped glass rod, the samples were spread. The plates were 

incubated for 24 hrs in an inverted position at 37ºC. After incubation, small to medium-sized, 

yellow or greenish-yellow colonies tended to be 2-3 mm in diameter.  

 

The total number of colony-forming units (CFU) was estimated after incubation, and 

representative colonies for identification were sub cultured. The bacterial counts were 

measured and expressed as CFU/ml homogenate as the mean of each duplicate sequence. 

Bacteria were isolated on agar plates from random colony assemblages. Repeated subcultures 

cleaned the colony, with both yellow and green colonies on TCBS incubation plates counted 

as Vibrio cfu/ml
-1

. 

 

Bacteria identification  
According to Bergey’s Manual of Determinative Bacteriology, morphological identification 

of the bacteria present in all samples was carried out (Holt et al., 1994). 

 

Results and Discussion 

The total bacterial load of the total viable number (TVC), yellow and green colonies in the 

TCBS plate sample was estimated after isolation and growth on thiosulfate-citrate-bile-

sucrose agar were incubated at room temperature at 37
0
C. Cultured pond bacteria present in 

water in the two villages showing the changes between seasons is shown in the figure 1. We 

tried to understand whether the microbial load was dependent on the hydrographic properties 

of the shrimp culture system. In the present study TVC in water ranged from 315±121.24 to 

1147.5±1200.32 cfu/ml
-1

 (Table 1). V. Yellow (Vibrio yellow colonies) was ranged from 

237.5±80.6 to 992.5±1149.71 cfu/ml
-1

 and V. Green (Vibrio green colonies) was ranged from 

70±20.01 to 225±260.96 cfu/ml
-1

 in Konada village. From Chippada pond water, TVC ranged 

from 680±74.98 to 1750±1309.40 cfu/ml
-1

, in V. Yellow ranged from 560±592.17 to 

1625±1173.19 cfu/ml
-1

 and V. Green was ranged from 70±57.74 to 127.5±182.09 cfu/ml
-1

. 

Abou-Elela et al., (2009) obtained Vibrio count of 122 cfu/ml
-1

 l in water from North Delta, 

Egypt. 

 

Table 1. The density (cfu/ml) of TVC and Vibrio counts in different ponds from Konada 

and Chippda villages. 

Source TVC Vibrio Yellow colonies Vibrio Green Colonies 

K1 315±121.24 245±102.14 70±20.01 

K2 342.5±63.44 237.5±80.6 105±55.08 

K3 1147.5±1200.32 992.5±1149.71 155±83.47 

K4 1107.5±818.92 877.5±620.45 225±260.96 

K5 410±134.91 307.5±88.46 102.5±61.85 

Ch1 1750±1309.40 1625±1173.19 125±136.99 

Ch2 1571.5±1552.51 1251.5±1181.16 80±99.33 

Ch3 1445±1353.65 1375±1394.21 70±57.74 

Ch4 680±74.98 560±592.17 120±162.48 

Ch5 1575±1798.91 2050±1654.93 127.5±182.09 
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Vibrio spp can act as an important shrimp pathogen in pond waters, with a decrease in the 

diversity of the Vibrio community associated with the predominance of potentially virulent 

Vibrio species prior to the outbreak of Vibriosis (Sung et al., 2001, Lavilla-Pitogo et al., 

1998) and primary diseases caused by highly virulent strains (Sung et al., 2001). 

Opportunistic pathogens cause disease only under favorable conditions (Lightner, 1985). The 

majority of shrimp outbreaks occur in connection with physical stress or after primary 

infection with other pathogens (Selvin and Lipton, 2003; Liu and Chen, 2004). Thakur et al., 

(2004) reported, between 1.8x10 and 7.8x10 cfu ml in pond water. Crustacean-related disease 

outbreaks have been reported almost everywhere in the world, including countries such as 

Japan, the United States, India and the United Kingdom. Pathogens above acceptable levels 

are generally rejected by importing countries because they are unfit for human consumption; 

assessing the microbiological quality of fishery products around the world is important to 

avoid health risks and even economic losses. In culture systems, the pathogen load of Vibrio 

must be controlled (less than 1000 CFU/ml). However, the results of this study exceed the 

level (Table 1). The increase in bacterial population may be due to drainage of water 

contaminated by microbes from other farms located on the same coastal strip.  

 

In any aquatic system, environmental parameters such as temperature, salinity, pH and 

dissolved oxygen play an important role in the distribution of bacteria (Palaniappan, 1982). 

However, because the tank is a small environment, ideal environmental parameters can be 

maintained during the growing period through proper tank management, which includes 

water change and lime application. Sharmila et al., (1996) proposed that environmental 

parameters do not influence the distribution in the pond ecosystem of bacterial loads. 

 

Table 2. Values of water quality parameters of pond 1, 2, 3, 4 and 5 from Konada and 

Chippada. 

Parameters Konada Chippada 

K1 K2 K3 K4 K5 Ch1 Ch2 Ch3 Ch4 Ch5 

Temperature 29.2 28.4 27.6 29.5 29.8 30.1 29.8 30.5 28.9 29.5 

D.O. 5.4 3.8 4.5 5.1 3.9 4.7 4.9 4.1 4.1 5.0 

Salinity 29.7 28.7 26.4 29.5 30.1 27.8 27.1 29.2 30.1 29.6 

pH 8.0 8.3 8.1 8.1 8.05 8.2 7.9 8.1 8.0 7.8 

Total 

alkalinity 
132 177 142 137 142 160 148 160 155 143 

Total 

hardness 3166 2287.7 2173 2656 2938 4715 6414 6407 6713 7269 

Magnesium 643 680 584 556 713 1271.5 1021 1131 1144 1404 

Calcium 204 226.0 194 193 242 425 391 373 378 471 

Sulphate 2684 2381 2820 2457 2764 2516 2450 2516 2603 2786 

Potassium 425 350 440 380 430 416 383 410 396 436 

Ammonia 1.1 0.5 0.6 0.8 0.5 0.4 0.7 1.1 0.5 0.7 

 

The results of water quality parameters of the shrimp ponds are presented in Table 2. In 

Vizianagaram district, mean values of water temperature at Konada and Chippada villages 

shrimp ponds varied from 28.4-29.8 and 28.9-30.5°C, salinity ranged from 26.4-30.1 and 

27.1-30.1 ppt, respectively among the shrimp ponds. pH values were in Konada (8.0-8.3) and 

Chippada (7.8-8.2), dissolved oxygen concentration varied from 3.8-5.4 and 4.1-5.0 mg/L, 

respectively. Total hardness at Konada and Chippada farms varied from 2173-3166 and 

4715-7269 ppm, total alkalinity values were at Konada and Chippada shrimp ponds varied 

from 132-177 and 143-160 ppm respectively.  
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Mean values of magnesium ranged from 584-713 and 1021-1404 ppm, respectively. Calcium 

ranged from 193-242 and 373-471 ppm among the farms, and sulphate varied from 2381-

0.122820 and 2450-2786 ppm, respectively. The range of potassium recorded was 350-430 

and 383-436 ppm and ammonia ranged from 0.5-1.1 and 0.4-1.1ppm at Konada and 

Chippada different shrimp ponds. 

 

According to Van Wyk and Scarpa, (1999), L. vannamei requires alkalinity higher than 100 

mg CaCO3/L for ideal development. The same authors confirm that high alkalinity reduces 

the daily pH fluctuation.Environments with a pH below 6.5 or above 9.5 can reduce the 

growth of shrimp. In addition, a pH between 7.0 and 9.0 facilitates the growth of 

heterotrophic and nitrifying bacteria (Chen et al.,2006; VanWyk and Scarpa, 1999). The 

optimum water temperature level for shrimp culture is 25-30 
0
C, as suggested by Boyd and 

Fast (1992). During the study period, temperature levels of up to 27.6-30.1 
0
C were observed 

in 10 shrimp farms in two villages, which could be useful for shrimp growth. In this study, 

salinity ranged from 26.4 to 30 ppt. The mean salinity in this study was 28.8 ppt, which is 

within the ideal range. According to Van Wyk and Scarpa (1999), the dissolved oxygen 

concentration should be above 5.0 mg/L in this study, although the values are slightly below 

the recommended range. The levels of calcium and magnesium in the water are very essential 

for L. vannamei. The magnesium concentration should be at least three times higher than the 

calcium concentrations (Jaganmohan and Leela Kumari, 2018). In the present study, 

magnesium concentration was reported to be below ideal limits while calcium levels were 

very high. This can lead to mineral deposits in the shrimp's shell and sometimes delay 

moulting. 

 

Conclusion 
Vibrio is one of the most important bacterial pathogens in farmed shrimp that causes various 

diseases and up to 100% deaths from fibrosis have been reported. Current research has shown 

that the green bacterial load is higher with Vibrio species, indicating the sensitivity of the 

cultivated species due to the higher bacterial load. But in the current study culture, the key 

factors for maintaining good water quality management and microbial monitoring to prevent 

viral spread in water ponds. 
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