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Abstract 
The enlargement of shrimp culture has been rapid in recent years. The present study was conducted 
during the year 2018 to estimate shrimp performance such as survival and growth rate of P. vannamei 
both in ponds cultured with hatchery reared and nursery reared post larvae in different seasonal crops. 
The ponds selected for this study are located at Yazali, in Guntur District of Andhra Pradesh. The 
maximum growth was recorded in grams as 38.17±0.47 and 36.26±0.51, 34.58±0.43 and 31.46±0.32 for 
both summer and winter crops at 120 days culture in nursery and hatchery reared ponds respectively. 
With regard to survival rate the maximum survival of 83.27 and 81.52 was recorded for both summer and 
winter crops respectively. The present data revealed that, the highest augmentation in survival and 
growth rate are recorded in the culture ponds of nursery reared post larvae than hatchery reared post 
larvae. 
 
Keywords: Growth, survival and P. vannamei 

 
1. Introduction 
Shrimps are considered as universal diet; hence shrimp culture is one of significant foreign 
exchange earner through export. The culture of the American white shrimp enormously 
increased in India since last two decades. Farmers are actively involved in the culture 
operation of this species due to various reasons such as fast growth, adjust to low salinity 
levels and wide range of water fluctuations (Alcivar-Warren et al., 2007) [2]. Currently in 
shrimp farming practices, P. Vannamei is most widely cultured species, due to its inherent 
capabilities like disease resistance, can sustain to higher temperature, adoptable to wide range 
of salinities and frequent water fluctuations. Soundarapandian et al., (2010) [22] investigated the 
effect of probiotics on the growth and survival of P. monodon. Balakrishnan et al., (2011) [4] 
reported the survival and growth rates of P. vannamei against various stocking densities’ 
levels.  
In most of aquaculture sectors brackish water preferred for the culture of penaeid shrimp 
species. Ravuru and Mude (2014) [12] revealed the growth of cultured white shrimp P. 
vannamei in brackish water culture system during summer season with artificial diet. 
Aalimahmoudi et al., (2016) [1] studied about the feeding frequencies and their impacts on 
FCR (Food Conversion Ratios), growth and survival, and water quality parameters in P. 
vannamei cultured ponds. The purpose of the present study is to estimate the growth and 
survival rate of P. vannamei in ponds cultured with hatchery and nursery reared post larvae 
both in summer and winter seasons. 
 
2. Material and Methods 
The present study was conducted in commercial shrimp farms which are located at Yazali, 
Guntur District of Andhra Pradesh (15.9411°N 80.5466°E). To estimate the growth and 
survival of the shrimp a comparative study was conducted in two different rearing ponds, i.e. 
ponds stocked with nursery reared post larvae and ponds stocked with hatchery reared post- 
larvae. This study was conducted in two crops i.e. summer and winter crops during the year 
2018.
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2.1. Pond Preparation and Procedure of feeding methods  

Initially the 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. 

Ponds ready for culture operation after 21 days of time period. 

The healthy seeds were purchased from a local commercial 

hatchery and were stocked at a density of 13/m2. In order to 

acclimatize the seeds to pond atmosphere seed bags were 

allowed to float on water surface in each pond for 35 minutes. 

After that the seed bags were slowly opened and released in to 

the pond water. 

The shrimps were fed with CP feed (Charoen Pokhpond 

Aquaculture India Pvt. Ltd.). The feeding schedule was based 

on the feed chart given by the CP Company. Four check trays 

were installed in ponds and the feeding was adjusted based on 

the check tray observation and body weight sampling. The 

total feed used per day was monitored at the rate of 18%, 

23%, 18%, 23% and 18% in the morning (6:00 AM), noon 

(10:00 AM), afternoon (2:00 PM), evening (6:00 PM) and 

night (10:00 PM) time respectively. For feed broadcasting the 

rope method was employed for the present study. Usually the 

water exchange was not practiced for the first 30 days, later 

on 15-18 cm of water was exchanged in ten days intervals. 

Sampling was done at regular intervals of time and the 

individual weights of the shrimps, survival rate and average 

body weight of the animals were estimated. The recorded 

values were tabulated.  

The average body weight and survival rate of the shrimp was 

estimated by adopting the following formulae 

 

Average Body Weight (ABW) 

Weight gain (%) = (Final weight-Initial weight)/Initial weight 

x 100 

 

Survival Rate  

Survival (%) = Nos. of animals survived/Nos. of animals 

stocked x 100 

 

2.2. Growth monitoring and sampling 

The growth of the shrimp in culture period was estimated by 

the process of sampling shrimps by cast net weekly. 

Periodically the live samples of the shrimps were measured to 

estimate the biomass of the shrimp population by using a 2 

Kg plastic weighing balance made by Crystal Company with 

sensitivity of 100 gm. The health condition of the shrimps and 

comparative growth values were recorded in four ponds from 

two crops during the study period. 

 

3. Results  

3.1. Water quality parameters: 

It is evident from the results of the summer crop of 2018 at 

Yazali for 120days, in the ponds, stocked with hatchery 

reared post larvae, the salinity of pond water ranged from 9.50 

± 1.5 to 12.20 ± 1.3 ppt and pH from 7.80 ± 1.2 to 8.60 ± 1.4. 

Water temperature varied from 28.43 ± 1.2 to 30.49 ± 1.7ºC; 

dissolved oxygen contents were varied from 4.76 ± 1.2 to 

5.82 ± 1.5 mg/l. Whereas in the case of nursery reared ponds 

salinity values recorded from 10.15 ± 1.8 to 12.49 ± 1.5 ppt 

and pH was 7.45 ± 1.3 to 7.98 ± 1.1 respectively. Pond water 

temperature varied from 25.26 ± 1.5 to 29.25 ± 1.3 ºC and the 

dissolved oxygen was also recorded that is 4.15± 1.0 to 

5.18±1.7 mg/l. 

Similarly in winter crop in the ponds stocked with hatchery 

reared post larvae, the salinity of pond water ranged from 7.23 

± 1.5 to 10.84 ± 2.2 ppt and pH from 7.55 ± 1.6 to 8.99 ± 1.2. 

Temperature of the pond water ranged from 26.47 ± 1.2 to 

28.75 ± 1.5ºC and dissolved oxygen varied from 4.44 ± 1.9 to 

6.75 ± 1.2 mg/l. Whereas in the ponds stocked with nursery 

reared post larvae, the salinity of pond water ranged from 9.28 

± 1.2 to 11.70 ± 1.2 ppt and pH from 7.58 ± 1.3 to 8.36 ± 1.1, 

pond water temperature ranged from 25.26 ± 1.2 to 28.99 ± 

1.2 ºC and dissolved oxygen contents were varied from 4.14 ± 

1.7 to 5.45 ± 1.4 mg/l. 

 

 
 

Fig 1: Salinity of P.Vannamei culture at Yazali during the year 2018. 
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Fig 2: pH of P.Vannamei culture in summer crop at Yazali during the year 2018. 
 

 
 

Fig 3: Temperature of P.Vannamei culture at Yazali during the year 2018. 
 

 
 

Fig 4: Dissolved Oxygen (D.O) of P.Vannamei culture at Yazali during the year 2018
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3.2. Survival rate 

In the present study the percentage survival rate was recorded 

in two different rearing ponds. For the summer crop in ponds 

stocked with hatchery reared post larvae the survival rate of 

74.2% was observed and the percentage of 83.2% was 

recorded for the nursery reared post larvae. Whereas for the 

winter crop in ponds stocked with hatchery reared post larvae 

the survival rate of 65.8% was observed and the percentage of 

81.5% was recorded for the nursery reared post larvae. Better 

performance of shrimp was recorded in summer crop. 

Statistical analyses were carried out at the end of the target 

period of the cultural crops. The data of percentage of 

survival are represented in the tabe. 1.  

 
Table 1: Percentage of survival of P.Vannamei in different crops during the year 2018. 

 

S/N 
Summer crop Winter crop 

Direct Stocking of PL In Pond Nursery of PL Direct Stocking of PL In Pond Nursery of PL 

1 74.2% 83.2% 65.8% 81.5% 

 

3.3. Growth rate 

The growth in grams was recorded at 30 days of culture in 

summer crop for the pond stocked with hatchery reared post 

larvae as 3.80±0.23. Whereas the ponds stocked with nursery 

reared post larvae, the growth of shrimp was 3.49±0.27. 

Similarly the maximum growth rates of the larvae were 

noticed as 38.17±1.10 and 36.26±0.33 respectively for the 

ponds stocked with nursery and hatchery reared post larvae at 

120days of culture (Figure 5). The growth in grams was 

recorded at 30 days of culture in winter crop for the pond 

stocked with hatchery reared post larvae as 3.45±0.23. 

Whereas the ponds stocked with nursery reared post larvae, 

the growth of shrimp was 2.65±0.17. Similarly the maximum 

growth rates of the larvae were noticed at 120 days of culture 

as 34.58±0.29 and 31.46±0.33 respectively for the ponds 

stocked with nursery and hatchery reared post larvae (Figure 

6).  

In the present study the ponds stocked with nursery reared 

post larvae of P. Vannamei has a high growth value and 

survival percentage when compared with the ponds stocked 

with hatchery reared post larvae in both crops. There were 

significant differences in both seasons. 

 

 
 

Fig 5: Growth of P. vannamei (in grams) at Yazali (Guntur) in summer crop during the year 2018. 

 

 
 

Fig 6: Growth of P. vannamei (in grams) at Yazali (Guntur) in winter crop during the year 2018
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4. Discussion 

The current study is reported on the water quality parameters, 

percentage of survival and growth rate in the culture of P. 

vannamei stocked with hatchery and nursery reared ponds in 

two different seasonal crops i.e. summer and winter. The 

quality of water in any pond ecosystem plays a significant 

role and shows their impact on growth and survival of 

organisms. So good quality of water is essential for shrimp 

culture and it is characterized by salinity, pH, temperature and 

dissolved oxygen. Soundarapandian and Gunalan (2008) [21] 

reported the quality of water in shrimp culture ponds depends 

on the feed, fecal matter and the percentage of metabolic 

wastes released during the culture process. Jamabo (2008) 

reported salinity is an important factor that influences the 

growth and density of the population of aquatic organisms. 

Shrimp species like Litopenaeus setiferus and 

Farfantepenaeus aztecus cannot tolerate salinity of less than 2 

ppt (Keiser and Aldrich, 1976) [16]. An observation made by 

Mair (1980) among four shrimp species (P. vannamei, P. 

stylirostris, P. californiensis and P. brevirostris) P. vannamei 

can be best suited for low levels of water salinities. Paulraj 

and Sanjeevaraj (1982) [19] studied about the effects of various 

salinities on the growth and survival of the three Indian 

penaeid shrimps. 

Maximum all penaeid shrimps can grow in a wide range of 

salinities. In the present study it was 7.23 to 12.49 ppt was 

noted and the highest salinity was recorded for summer 

seasons. So the results of present study revealed that survival 

and growth rate were increases with increase in salinities for 

120 days. Studies of Cheng and Liao (1986) [10] reported that 

P. monodon is a candidate species to manage osmotic and 

ionic regulation effectively. It can be tolerate a salinity range 

between 0 to 60 ppt. Juveniles of P. monodon mostly 

euryhaline than adults. Salinity responses in the juveniles of 

P. japonicus were studied by Dalla Via (1986) [11]. Juveniles 

of P. vannamei have been successfully cultured at salinity 

ranged from 5 to 35 ppt and many shrimp species belongs to 

penaeid shrimp were euryhaline (Sturmer and Lawrence, 

1989; Bray et al., 1994; Ponce-Palafox et al., 1997) [20]. 

According to Balakrishnan et al., (2011) [4] the percentage 

wise survival of 80-92% was observed in P. vannamei culture 

at a pH range of 7.9-9.1. In the present study the pH 

concentration was found to be varied from 7.45 to 8.99. The 

optimum pH range for shrimp cultivation is 7.3 to 8.5 and 

tolerance range is 6.5 to 9 (Suprapto, 2005) [24]. In culture 

ponds of P. monodon, the pH of 3.7 is considered as 

minimum lethal pH at a water salinity of 32 ppt and 5.0 is the 

optimum pH as recommended by Allan and Maguire (1992) 
[3]. According to Bhatnagar et al., (2004) [5] the pH value of 

less than 4 and greater than 5 is lethal to the shrimps and other 

fin fishes. According to the observations of Ponce-Palafox et 

al., (1997) [20] the moderate survival rate in juveniles of P. 

vannamei was reported when the temperatures were in 

between 20 to 30 °C. Whereas highest survival and growth 

values were recorded at temperature ranges of 28 to 300C. In 

the present study the temperature values were varied from 

25.26 to 30.49 °C and the similar observations also noted for 

the best growth at 26-32 °C (Haliman and Adijaya, 2005) [14]. 

Van Wyk et al., (1999) recorded less growth rates at 26 °C 

when compared to studies of Ponce-Palafox et al., (1997) [20]. 

No growth rates were noticed when temperature reached to 22 

°C.  

In the present investigation, the dissolved oxygen is greater 

than 4.15 mg/l was quiet suitable for the shrimps and it was 

observed by Musig (1980) [18] and Boyd (1990) [6] in intensive 

shrimp farming as 3.5mg/l. According to Chen (1985) [9] the 

critical concentration of the dissolved oxygen in shrimp 

culture pond is 3.7 ppm. In the present findings the recorded 

average values of dissolved oxygen are greater than 5.2 

mg/lit. According to Flegel et al., (1995) [13] low dissolved 

oxygen condition can reduce the immune system and more 

prone to the diseases and mortality of shrimp. Chen et al., 

(1986) [10] reported that dissolved oxygen level in the culture 

pond ranged between 4.0 and 8.0mg/l. In intensive 

aquaculture systems low levels of oxygen can effects quality 

of the pond waters (Boyd and Watten, 1989) [7]. According to 

Boyd (1990) [6] for healthy survival of cultured organisms 

more than 5 mg/l of dissolved oxygen is required. Several 

authors reported that at high density, the growth of juveniles 

are excellent but after the growth progresses, it was get 

suppressed. 

 

5. Conclusion 

Almost all forming sector, for increasing shrimp production 

increases stocking density, it may impacts on shrimp growth, 

health and pond environment due to increase in feed input 

usually increases the deterioration of pond. Hence, it is 

important to determine the shrimp density that is important 

for the farmer for better survival and faster growth. The 

results of this study may help farmers and biologists to choose 

a suitable stocking density for the production of quality of 

white shrimp in hatchery and nursery reared ponds due to 

stress response of shrimp increased by crowding. Our results 

may also suggest that the suitable cultural crop season for the 

better growth stage of white shrimp. 
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