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Abstract 

A shrimp Pacific White shrimp, Litopenaeus vannamei growth performance study 

during summer (S) and monsoon (M) was taken up for 120 days. The stocking density 

was 30, 40, 50, 60, 70 and 80pc/m
2 

in six different treatments with three replicate. 

Experiment was conducted in 18 commercial culture pond having 0.5 ha size. The 

initial average body weight of shrimp post larvae during summer and monsoon crop at 

stocking was 0.06±0.01g and 0.06±0.04g, respectively. The data revealed significant 

(p<0.05) difference in mean growth during summer and monsoon crop at different 

stocking densities with individual final weights of 26.08±0.05 followed by 23.84±0.27, 

19.94±0.07, 18.24±0.43, 16.92±0.23 and 14.61±0.49g and yields of 3721.5±68.4, 

4440.5±125.1, 4548.05±56.9, 4948.4±96.4, 5064.8±82.1 and 4792.4±211.4 kg/pond at 

30, 40, 50, 60, 70 and 80 shrimp/m
2
, respectively. In contrast, there were statistically 

significant differences in mean growth and final yields during the monsoon crop. Final 

mean weights were 34.46±0.24 followed by 31.2±0.31, 28.46±0.12, 25.89±0.35, 

20.86±0.11 and 18.20±0.42 g and yields were 5091.6±57.6 followed by 6143.6±67.15, 

7457.6±100.9, 7905.06±283.2, 7799.2±277.3 and 7292.6±165.1 kg/pond at 30, 40, 50, 

60, 70 and 80 shrimp/m
2
, respectively. Better performance of shrimp was recorded in 

monsoon crop, average water temperatures was 26.17±0.15°C with compare to summer 

29.86±0.11°C with low production. Larger shrimp were associated with lower stocking 

density in both the season while higher stocking density @70 shrimp/m
2
 (summer crop) 

and 60 shrimp/m
2
 (monsoon) produced higher yields.  
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Introduction 

Aquaculture solely covers cultivation of 

aquatic plants (seaweed) and culture, 

rearing and fattening of aquatic 

animals, especially fish, shellfish in 

natural confined marine or freshwater 

environmental condition for food 

production Ayyat et al. (2011). The 

shrimp species like Litopenaeus 

vannamei shrimp can sustain in higher 

temperature or has an ability to 

maintain osmotic regulation over wide 

range of salinities ranging from 0.5 to 

40ppt (Saoud et al., 2003) is a best 

candidate species for shrimp 

aquaculture and most widely reared 

penaeid in the Western hemisphere 

(Saoud et al., 2003). L.vannamei shrimp 

can be successfully reared at salinities 

of 5 to 35ppt (Ponce-Palafox et al., 

1997), ideal salinity for rearing this 

species is 15 to 25‰ (Boyd, 1989).  

Asia contributes more than 90% to the 

world’s aquaculture production. Asia 

inland aquaculture production with 4.77 

MT, from the total, crustaceans like 

shrimps, crayfish and crabs contribute 

0.29 MT (FAO, 2018). India now takes 

the second position with regard to 

annual fisheries and aquaculture 

production, only after China (Jelte de 

Jong, 2017) and contributes to about 

7.3% portion of the global aquaculture 

production (Vijayan et al., 2017) and 

5% of global fish trade (FAO, 2017) 

with 41,48,407 (10.0%) tonnes next to 

China 248,17,311 (60.1%) (FAO, 

2016), export earnings from the sector 

has registered at 30,420.83 crore Indian 

Rupees (INR) during 2015-16 (US$ 

4.69 billion) FAO (2017), providing 

directly or indirectly livelihood security 

to around 14.5 million people, 

dependent on fisheries and aquaculture 

(Kumar et al., 2015).  

     Fish and shellfishes are accepted 

universally as arich source of complete 

diet for millions. Shrimps are called the 

“Pinkish Gold” of the sea because of its 

universal demand, unique taste, high 

unit value realization and increasing 

demand in the world market (Doan van 

bay, 2011), shrimp culture is one of the 

significantly immersing industry and 

foreign exchange earner through export. 

Shrimps L.vannamei was introduced in 

2009 and is the major contributor to the 

overall aquaculture production in the 

country, is the candidate species of 

Indian shrimp farming Giri (2016). The 

yield from aquaculture is steadily 

growing @ 8% year
-1

, and is faster than 

any other animal protein production 

source since the 1970s (Diana et al., 

2013). In aquaculture sector, Shrimp 

farming is one of the most profitable 

and fast growing in significantly reduce 

days of culture, of the aquaculture 

industry (Tacon, 1990) and hence the 

major% of brackish water fish growers 

preferred penaeid shrimp species, 

constructing vast land area devoted to 

shrimp farming (Martínez-Porchas et 

al., 2010) occupying fifth position 

amongst the major shrimp farming 

countries in the world DAHDF (2016).  

Almost all farming sector, for 

increasing bulk productionresulting in 

increasing stocking density that 

depends upon varieties and quality of 
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shrimp species (Sugathan et al.,2014) 

ultimately increase in feed input usually 

increases the deterioration of pond 

sediments (Blackburn et al., 1988; 

Garnier and Barillier, 1991; Ray and 

Chien, 1992) and water quality. 

Optimum stocking density based on 

pond carrying is necessary for shrimp 

culture system, for maintaining a 

positivecorrelation between density and 

growth rate and achieve maximum 

biomass with minimum incidence 

ofphysiological and behavioral 

disorders (Ayyat et al., 2011). Stocking 

density is inversely proportional to 

shrimp growth and is one of the most 

important factors in shrimp culture, 

high stocking density can affect growth 

and survival of shrimp due to stress 

response induced by crowding (Mena-

Herrera et al., 2006), intensify pressure 

on natural food resources (Hopkins et 

al., 1988; Allan and Maguire, 1992b), 

reduces metabolism and food 

conversion efficiency (Sandifier et 

al.,1987; Martin et al., 1998), and rises 

in total feed costs (New, 1987). 

     Coastal Aquaculture Authority 

(CAA) had approved and certified and 

permitted L.vannamei culture in the 

States of Andhra Pradesh, Tamil Nadu, 

Maharashtra, Gujarat, Orissa, Goa and 

UnionTerritories of Diu and 

Pondicherry. In Gujarat, shrimp 

farming is a fast growing industry. The 

L.vannamei farming initiated with 107 

farms covering total1, 745 ha area in 

2009, in 2014 rose to 1,037 farms in 

total 9, 951.12 ha. having the potential 

area available for this industry is 

376,000 ha FAO (2016). 

There is very limited research 

workswere done on the culture and 

growth performance of L. vannamei 

with different stockingdensities during 

summer and monsoon crop. So the 

present study was taken up, to evaluate 

thewater quality parameters, survival, 

and growth of L. vannamei culture in 

the different culturefarms with different 

stocking densities. 

 

Materials and methods 

The present study was under taken at 

commercial shrimp farms located at 

Datardi village, Dist: Amreli, 

Experiments was carried out at 

commercial shrimp farm, Datardi 

village, Taluka: Rajula, Dist: Amreli, 

Gujarat, India. (Latitude 20º 57’35.38” 

N and 71º 32’35.60” E and Longitude 

20º 57’35.93” N and 71º 32’32.03” E) 

(Plate 1). There were total 22 nos of 

ponds in the farm out of this 18 were 

culture ponds and 2 were sedimentation 

ponds and 2 were reservoirs. The size 

of the culture pond was 0.50 ha, 

sedimentation pond was 0.6 ha and 

reservoir pond was 0.8 ha. 18 culture 

ponds were selected for experiment in 

summer and monsoon season during 

year as per experimental design (Plate 

1).The availability of seawater was 

taken up through gravitational flow 

during high tide and wise versa. Two 10 

HP Kirloskar motor pump, seawater 

was lifted from reservoir to feeder 

channel. Each pond is set with two inlet 

pipes (6” dia). Ponds were filled with 

seawater by inlet pipes, all the culture 

ponds were (1.7-1.8 m deep). The soil 

type was sandy clay. The minimum 
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water level in each pond was 1.5 m 

were around 3 to 5% of seawater was 

refilled against seepage and 

evaporation, the pond shape is 

rectangular. 

 

 

 
Plate 1: Geographical location of Kavya Aqua Farm, Datardi, Tal: Rajula, Dist: Amreli. 

 

Procurement of Litopenaeus vannamei 

seed  

The shrimp, Litopenaeus vannamei post 

larvae (PL 09) were procured from 

commercial shrimp hatchery Blue Sea 

alliance Hatchery (Simar village). Post 

larvae were packed in oxygenated 

polythene bags and brought to Kavya 

Aqua Farm at Datardi. L. vannamei 

seeds were PCR tested. The PL was 

acclimatized in the farm with adequate 

aeration. The initial average weight of 

Post larvae was 0.06±0.01 (summer) 

and 0.06±0.02 (monsoon crop). The L. 

vannamei seeds were acclimated to a 

salinity level of 35ppt and confirmed 

negative for the white spot syndrome 

virus (WSSV) by the polymerase chain 

reaction. Each seeds were purchased 

Rs.0.55 paisa. The seed were brought to 

the farm site and bags were reserved in 

the pond water for some time to adjust 

the temperature. Then pond water was 

added gradually into the seed bag to 

regulate the salinity and pH 

subsequently the seed were released 

slowly in to the ponds, water level of 

the pond around 1.5-1.6 m, due to 

summer season.  

 

Experimental design and experimental 

site 

A complete randomized design (CRD) 

was employed in the present 

investigation. “S” represent summer 

crop and “M” represent monsoon crop. 

Other details are as under: No. of 

replication: Three ponds were stocked 

with L. vannamei post larvae 

 

Treatment detail 

T1= stocking density @30 nos/m
2

,   

T2= stocking density @40 nos/m
2

,
   

T3= stocking density @50 nos/m
2

,        

T4= stocking density @60 nos/m
2

,   

T5= stocking density @70 nos/m
2

,   

T6= stocking density @80 nos/m
2

.  
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Survival (%) was calculated at the end 

of harvest. Grobest feed pellets were 

fed to the stocked post larvae from 1
st
 

day onward with twice a day (for ten 

days), thrice a day (for fifteen days) and 

for four times daily at 7am,10am, 3pm 

and 9pm respectively till the end of 

crop.  

     Pond preparation, bio-secured 

method and water culture techniques 

followed as per (Gunalan et al., 2011).  

Paddle wheel aerators were used and 

check trays were maintained from 30 

days onwards to 120 days of culture. 

Sampling was taken by cast net 

operation at every fortnight interval 

after 30
th

 days culture (DOC), sampling 

helps to identify and monitor shrimp 

heath, diseases identification and 

growth. The water level was measured 

by using a standard scale with cm 

marking at the centre of the ponds. 

     During harvest all the water from 

culture ponds drained to sedimentation 

pond and ultimately released to open 

creek. The water quality parameters like 

salinity, pH, temperature, dissolved 

oxygen and light transparency were 

measured by using hand Refractometer, 

pH pen, thermometer, and dissolved 

oxygen meter and secchi disc, 

respectively. Aeration was given to the 

entire culture period for all ponds. 

Totally 14 hp aerator (each of 2hp) was 

fixed for each culture pond. The 

aerators were placed in such a way that 

it could dissolve maximum dissolved 

oxygen (DO) into the pond water and 

makes the culture environment friendly. 

 

Growth monitoring and sampling 

Sampling was done at intervals of 15 

days to estimate the body weight of 

shrimps. Shrimps were weighed using 

analytical balance to assess growth 

performance.  

 

Mean weight gain  

The average weight gain was calculated 

according to Ching Shan and Lo- Chai 

(1990) using the following formula:  

Weight gain (g)=Final weight (g)-Initial weight (g) 

 

Specific growth rate (SGR)  

SGR (specific growth rate) as 

percentage was calculated according to 

Ching Shan and Lo- Chai (1990) using 

the formula given below. 

SG ( )   
  2    1

 2  1
 x 100 

Where,  

T2-T1= Duration of the days (T1= 0 day 

and T2= 120
th

 day)  

W2= weight of fish at time T2,  

W1 = weight of fish at time T1 

 

Food conversion ratio (FCR)  

The FCR (Food Conversation Ratio) 

was calculated according to El- Sayed 

(1999) using following formula:  

F   
  mount of feed intake (g) 

   et weight gain (g) 
 

 

Protein efficiency ratio (PER)  

Protein efficiency ratio is a measure of 

utilization of dietary protein. PER was 

calculated using the below given 

formula as per El- Sayed (1999).  

PE   
 Increment in body weight (g) 

 Protein intake (g) 
 

 

Average daily growth (ADG) (g)  
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Total 30 numbers of the L. vannamei 

were randomly selected during shrimp 

sampling collected by operating a cast 

net in the pond. The captured shrimps 

were weighted with electronic balance 

and average daily growth was 

calculated by the formula given by 

Chanratchakool et al. (1998) is as 

follows:  

ADG (g) = (Present Weight (g) – Previous weight 

(g))/ No. of days 

 

Survival (%) 

The survival was estimated according to 

Ching Shan and Lo- Chai (1990) using 

the formula. 

Survival ( )  
 No. of shrimp survived after rearing   

 No. of shrimp stocked  
 x 100 

 

The Physical- chemical parameters such 

as temperature, pH, dissolved oxygen, 

salinity, alkalinity, turbidity and 

ammonia was measured daily at 

morning 6am and analyzed at ten days 

intervals. Temperature ºC and pH was 

measured using multiparameter 

PCSTestrTM 35 (Eutech, USA), 

salinity was measured by using hand 

refractometer (Erma, Japan), Dissolved 

oxygen was measured by digital 

dissolved oxygen meter (Extech 

instruments, Taiwan), alkalinity was 

estimated by alkalinity test kit (Merck, 

Germany), turbidity was estimated by 

Sachhi-disc (Boyd, 1990) and ammonia 

was estimated by ammonia test kit 

(Merck, Germany). 

 

Statistical analysis  

Significance of variations in the water 

quality and growth parameters will be 

tested by using one way analysis of 

variance, (ANOVA) test. All data 

presented are expressed as 

means±standard deviation and was 

subjected to One Way Analysis of 

Variance (ANOVA). Significance 

difference between means was 

determined using Duncan’s multiple-

range test (DMRT). The level of 

significance was set up at p≤ 0.05.  

) 

Result  

Effect of different stocking density on 

weight gain, average daily growth 

(ADG), specific growth rate (SGR), 

food conversion ratio (FCR), protein 

efficiency ratio (PER) in all the six 

treatments was measured for both the 

seasons.  

 

Growth of L. vannamei in summer and 

monsoon crop 

The growth of L. vannamei was 

measured at fortnight interval for 120 

days in summer and monsoon crop. 

Few animals from each pond were 

collected by cast net and average body 

weight was calculated at each fortnight 

interval. Average daily growth (ADG), 

specific growth rate (SGR), food 

conversion ratio (FCR), protein 

efficiency ratio (PER) in all the six 

treatments were measured for both the 

seasons at the end of experiment. The 

initial weight of post larvae (PL) was 

0.06 g±0.01 in all the treatments during 

stocking. 

 

Mean weight gain  

Initial weight (g) of L. Vannamei 

shrimp was Non significant (p<0.05) in 

both the crop, after 120 days of culture, 
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the result signifies among the treatment. 

There was significant difference among 

the treatments (p<0.05).  

     The highest weight gain was found 

in ST1 (26.1±0.04) followed by 

(23.9±0.26), (20.0±0.06) (18.30±0.43) 

(16.98±0.23) and low growth (g) was 

with (14.66±0.48) in the treatment all

ST2, ST3, ST4, ST5, and ST6 

respectively (Table 1). With respect to 

avg. wet weight gain(g), ST1  

significantly differed from ST4, ST5, 

ST6, whereas ST2 and ST3 were not 

significantly different (p<0.05) among 

the treatment. Avg. wet weight gain (g) 

as observed in the respective treatment 

is shown graphically in (Fig. 1). 

 

Table 1: The average total weight gain (g) (± S.E) of L. vannamei shrimp at fortnight intervals in 

earthen shrimp pond during summer crop 

DOC ST1 ST2 ST3 ST4 ST5 ST6 

0 0.06±0.01
a
 0.06±0.01

a
 0.06±0.01

a
 0.06±0.01

a
 0.06±0.01

a
 0.06±0.01

a
 

15 2.41±0.09
ab

 2.95±0.06
a
 1.90±0.06

b
 1.98±0.02

b
 2.02±0.03

b
 1.93±0.11

b
 

30 4.36±0.11
ab

 4.74±0.03
a
 3.74±0.06

b
 3.87±0.08

b
 3.96±0.03

b
 3.77±0.18

b
 

45 6.65±0.08
ab

 6.71±0.14
a
 5.58±0.11

c
 5.79±0.11

bc
 5.92±0.05

abc
 5.65±0.29

c
 

60 9.68±0.08
a
 9.39±0.20

ab
 8.04±0.31

bc
 8.08±0.45

bc
 8.20±0.04

bc
 7.89±0.25

c
 

75 13.2±0.06
a
 12.46±0.16

ab
 10.83±0.37

abc
 10.66±0.48

bc
 10.26±0.02

bc
 9.48±0.36

c
 

90 17.2±0.21
a
 15.87±0.20

ab
 13.63±0.39

bc
 13.25±0.52

bc
 12.86±0.14

bc
 11.6±0.59

c
 

105 21.7±0.06
a
 20.04±0.13

ab
 16.83±0.24

abc
 15.86±0.47

bc
 14.9±0.18

bc
 13.02±0.52

c
 

120 26.1±0.04
a
 23.9±0.26

ab
 20.0±0.06

abc
 18.30±0.43

bc
 16.98±0.23

bc
 14.66±0.48

c
 

 

 
Figure 1: Effect of different stocking densities of L.vannamei shrimp on growth performance 

during summer crp in grow out ponds (± S.E). 

 

During monsoon crop, the highest 

weight gain was recorded in MT1 

(34.5±0.25) followed by (31.3±0.31), 

(28.5±0.13), (25.95±0.35), (20.91±0.11) 

and low with (18.26±0.42) in treatment 

MT2,MT3, MT4, MT5 and MT6,

respectively. MT1 was significantly 

differ from MT5 and MT6, whereas 

MT2, MT3 and MT4 were not 

signficantly different (p<0.05) among 

all the treatment (Fig. 1). 
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SGR 

The highest SGR and ADG recorded 

during summer crop was recorded in 

ST1 (1.98±0.001), followed by 

(1.87±0.003), (1.79±0.002), 

(1.79±0.007) , (1.42±0.004)  and lowest 

was recorded in treatment ST6 

(1.17±0.01) during the at 120 days of 

culture. Statistical analysis revealed that 

all treatment was significant (p<0.05) 

differen between the treatment. The 

SGR of cultured data revealed that, ST1 

was significantly higher than all other 

treatment (Table 2 and Fig. 2) whereas 

during monsoon crop, the highest SGR 

was noted in MT1 (2.94±0.006) 

followed by (2.86±0.008), 

(2.79±0.003), (2.71±0.01), (2.53±0.004)  

and low with (2.41±0.01) in treatment 

MT2, MT3, MT4,MT5 and MT6 

rspectively. The highest avg. growth (g) 

increment was recorded in low stocking 

density ST1 and MT1 with 26.01± 0.04 

and 34.44±0.25 respectively followed 

by all other treatment (Tables 3 and 4). 

 

 

 

Table 2: The average total weight gain (g) (± S.E) of L. vannamei shrimp at fortnight intervals in 

earthen shrimp pond during monsoon crop 

DOC  MT1 MT2 MT3 MT4 MT5 MT6 

0 0.06±0.02
a
 0.06±0.02

a
 0.06±0.02

a
 0.06±0.02

a
 0.06±0.02

a
 0.06±0.02

a
 

15 2.4±0.09
ab

 2.79±0.08
a
 2.96±0.07

a
 1.89±0.01

ab
 1.51±0.03

b
 1.49±0.06

b
 

30 4.78±0.09
a
 4.60±0.17

a
 4.85±0.12

a
 3.56±0.02

ab
 3.04±0.04

b
 2.85±0.05

b
 

45 9.36±0.04
a
 8.87±0.18

a
 9.17±0.08

a
 7.33±0.04

ab
 6.33±0.12

b
 6.08±0.09

b
 

60 14.0±0.15
a
 13.1±0.16

ab
 13.47±0.10

a
 11.29±0.12

abc
 10.39±0.03

bc
 9.84±0.21

c
 

75 19.1±0.10
a
 18.1±0.37

ab
 17.72±0.21

ab
 16.20±0.26

abc
 14.13±0.13

bc
 13.04±0.09

c
 

90 23.7±0.10
a
 22.3±0.26

ab
 21.25±0.12

abc
 19.28±0.31

abc
 16.5±0.11

bc
 15.19±0.32

c
 

105 29.4±0.03
a 

27.1±0.08
ab

 24.82±0.21
abc

 22.29±0.15
abc

 18.59±0.11
bc

 16.65±0.29
c
 

120 34.5±0.25
a
 31.3±0.31

ab 
28.5±0.13

abc
 25.95±0.35

abc
 20.91±0.11

bc
 18.26±0.42

c
 

 (Within Mean ± SE column with different superscript letters in all treatments are statistically significant 

(One way ANOVA; p<0.05 and subsequently Post Hoc Test). 

 

 
Figure 2: Effect of different stocking densities of L.vannamei shrimp on growth performance 

during monsoon crop in grow out ponds (± S.E). 

 

  

 [
 D

O
I:

  1
0.

18
33

1/
SF

S2
02

1.
7.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
if

is
he

ri
es

sc
ie

nc
es

.c
om

 o
n 

20
23

-0
1-

14
 ]

 

                             8 / 29

http://dx.doi.org/ 10.18331/SFS2021.7.3.7
http://sifisheriessciences.com/article-1-246-en.html


                                               Journal of Survey in Fisheries Sciences 7(3) 2021                                  79 

ADG 

Statistical analysis revealed that all 

treatment was significant (p<0.05) 

differen between the treatment. The 

ADG (summer crop) of cultured data 

revealed that, ST1 was significantly 

higher than all other treatment. (Tables 

3 and 4; Fig. 3) whereas during 

monsoon crop, the highest ADG was 

noted in MT1 (0.29±0.011) followed by 

(0.26±0.01), (0.240.01), (0.24±0.01), 

(0.15±0.00)  and low with (0.15±0.01) 

in treatment MT2, MT3, MT4,MT5 and 

MT6 rspectively (Tables 3 snd 4; Fig. 

4). 

 

Table 3: Effect of different stocking densities on growth performance (g) of L vannamei shrimp 

reared during summer crop in earthen grow out ponds at 120 DOC. 

Items 
Stocking density of shrimp (NOS/M

2
) 

ST1 ST2 ST3 ST4 ST5 ST6 
Initial 

weight (g) 0.06±0.01 0.06±0.01 0.06±0.01 0.06±0.01 0.06±0.01 0.06±0.01 

Final 

weight (g) 26.07±0.04a 
23.92±0.26ab 20.0±0.06abc 18.3±0.43bc 16.9±0.23bc 14.6±0.48c 

Weight 

gain (g/pc) 26.01±0.04a 
23.86± 0.26ab 19.94±0.06abc 18.24±0.43bc 16.84±0.23bc 14.54± 0.48c 

ADG 

(g/pcs/day) 
0.22±0.006a 0.20± 0.008ab 0.17±0.013abc 0.15±0.004bc 0.14±0.003bc 0.12±0.009c 

SGR 

(%/day) 
1.98±0.001a 1.87±0.003ab 1.79±0.002abc 1.79±0.007abc 1.42±0.004bc 1.17±0.01c 

 (Within Mean ± SE column with different superscript letters in all treatments are statistically significant 

(One way ANOVA; p<0.05 and subsequently Post Hoc Test).  

 

 

Table 4: Effect of different stocking densities on growth performance (g) of L vannamei shrimp 

reared during Monsoon crop in earthen grow out ponds at 120 DOC. 

Items 
Stocking density of shrimp (PCS/M

2
) 

MT1 MT2 MT3 MT4 MT5 MT6 
Initial 

weight (g) 0.06±0.02 0.06±0.02 0.06±0.02 0.06±0.02 0.06±0.02 0.06±0.02 

Final 

weight (g) 34.5±0.25a 
31.3±0.31ab 28.5±0.13abc 25.9±0.35abc 20.9±0.11bc 18.2±0.42c 

Weight 

gain (g/pc) 34.44±0.25a 
31.24±0.31ab 28.44±0.13abc 25.84±0.35abc 20.84±018bc 18.14±0.42c 

ADG 

(g/pcs/day) 0.29±0.011a 
0.26±0.01ab 0.240.01abc 0.24±0.01abc 0.15±0.00bc 0.15±0.01c 

SGR 

(%/day) 
2.94±0.006a 2.86±0.008ab 2.79±0.003ab 2.71±0.01abc 2.53±0.004bc 2.41±0.01c 

(Within Mean ± SE column with different superscript letters in all treatments are statistically significant 

(One way ANOVA; p<0.05 and subsequently Post Hoc Test).  

 

 

 [
 D

O
I:

  1
0.

18
33

1/
SF

S2
02

1.
7.

3.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 s
if

is
he

ri
es

sc
ie

nc
es

.c
om

 o
n 

20
23

-0
1-

14
 ]

 

                             9 / 29

http://dx.doi.org/ 10.18331/SFS2021.7.3.7
http://sifisheriessciences.com/article-1-246-en.html


80 Kotiya and Vadher, Effect of different stocking density on growth, survival on... 

  

Figure 3: Effect of stocking densities on Specific Growth Rate (SGR %) performance of L 

vannamei shrimp reared during summer and monsoon crop in grow out ponds (± S.E). 

 

 
 

Figure 4: Effect of different stocking densities on Average Daily Ratio (ADG) of Litopenaeus 

vannamei in earthen grow out ponds during summer and monsoon crop (± S.E). 

 

Survival% 

The data for survival of L. Vannmaei 

shrimp in the respective treatment are 

detailed (Table 5). The highest survival 

rate during summer  crop was found in 

ST1 (95.13±1.88%) followed by 

(92.8±2.81%), (90.93±3.42%), 

(89.93±3.82%), (85.23±5.62%) and low 

with (81.66±7.11%), in the treatment 

ST2, ST3, ST4, ST5, and ST6 

respectively whereas during monsoon 

crop the dat revealed that low stocking 

density has higher survival% than all 

other treatment with MT1 

(98.30±0.81%) followed by (98.03± 

0.61%), (95.10±1.13%) (92.30± 2.62%) 

(89.00±2.75%) and lower during 

experiment duration was 

(86.10±2.49%). Statistical analysis of 

survival (%) was carried at the end of 

culture. There was significant 

difference among all the treatments 

(p<0.05) and in both the crop (Table 5 

and Fig. 5).  

 

FCR 

Feed conversion ration indicate the 

quantum of feed consumed (kg) by the 

shrimp against the total biomass at end 

of shrimp cultured (kg). Maximum feed 

intake and higher FCR by cultured 

shrimp were during summer crop 

revealed that, almost all treatment were 

Non significant (p<0.05). The highest 

FCR at the end of crop, ST6 

(1.51±0.08) followed by (1.46±0.10), 

(1.42±0.03), (1.34±0.05), (1.28±0.06), 

and low in (1.16±0.04) in ST5, ST4, 

ST3, ST2 and ST1 respectively whereas 

during monsoon crop the highest FCR 
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recorded was in treatment MT6 

(1.42±0.03), followed by (1.35±0.08), 

(1.32±0.04), (1.28±0.05), (1.23±0.01), 

and low FCR in (1.13±0.01) in 

treatment MT5, MT4, MT3, MT2 and 

 MT1 rspectively. With respect to FCR, 

MT1  significantly differed from MT6, 

whereas MT2, MT3, MT4 and MT5 

were not significantly different (p<0.05) 

among the treatment (Fig. 6). 

 

Table 5: Comparing the effect of different stocking densities on growth performance (g) of L 

vannamei shrimp reared during summer and monsoon crop in earthen grow out ponds. 

Items 
 Stocking density of shrimp (NOS/M

2
) 

 30 40 50 60 70 80 

Yield (kg) 

S
 3721.57±68.54b 4440.52±125.1ab 5002.86±62.60ab 5443.33±106.05ab 6077.80±98.58a 5559.25±245.2ab 

M 5091.68±57.64b 6143.64±67.15ab 7457.60±100.55ab 7905.05±283.28a 7799.20±277.37a 7292.65±165.11ab 

Total 
Feed used 

(kg) 

S
 4327.37±88.15a 5688.49±430.7ab 6721.90±312.2ab 7731.92±343.4 ab 8880.04±781.6 b 8424.59±816.7 b 

M 5771.01±123.6a 7563.55±184.1ab 9545.24±398.17ab 10452.52±35.11b 10546.79±522.7b 10353.90±267.4b 

Survival% 

S
 95.13 ± 1.88a 92.8 ± 2.81ab 90.93 ± 3.42ab 89.93 ± 3.82ab 85.23 ± 5.62ab 81.66 ± 7.11b 

M 98.30 ± 0.81a 98.03 ± 0.61a 95.10 ± 1.13ab 92.30 ± 2.62ab 89.00 ± 2.75ab 86.10 ± 2.49b 

FCR 

S
 1.16±0.04a 1.28±0.06a 1.34 ± 0.05a 1.42±0.03a 1.46±0.10a 1.51±0.08a 

M 1.13±0.01a 1.23±0.01ab 1.28±0.05ab 1.32±0.04ab 1.35±0.08ab 1.42±0.03b 

(Within Mean ± SE column with different superscript letters in all treatments are statistically significant 

(One way ANOVA; p<0.05 and subsequently Post Hoc Test).  

 

  
Figure 5: Effect of different stocking densities on Survival (%) of L.vannamei in earthen grow out 

ponds during summer and monsoon crop (± S.E). 

 

Yield 

From the yield (summer crop) data, it 

shows that the highest yield (kg) was 

obtained from treatment ST5 

(6077.80±98.58) followed by 

(5559.25±245.2), (5443.33±106.05), 

(5002.86±62.60), (4440.52±125.1) and 

low in (3721.57±68.54) in the treatment 

ST6, ST4, ST3, ST2 and ST1, the same 

highest yield trend was followed during 

monsoon crop, MT5 (7799.20±277.37), 

MT4 (7905.05±283.28) treatment 

followed by MT3 (7457.60±100.55), 

MT6 (7292.65±165.11), MT2 

(6143.64±67.15) and lowest yield in 

MT1 (5091.68±57.64). in both the 

season 60 and 70pc/m
2
 significantly 

differed from 30pc/m
2
 whereas all other 

treatment is at par. (Table 5 and Fig 7 to 

10). 
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Figure 6: Effect of different stocking densities on Feed Conversion Ratio (FCR) of L. vannamei in 

grow out ponds during summer and monsoon crop (± S.E). 

 

  

Figure 7: Effect of different stocking densities on Protein Efficiency Ratio (PER), of L.vannamei in 

grow out ponds during summer and monsoon crop (±S.E). 

  

Figure 8: Effect of different stocking densities on total yield (kg) after rearing 120 days of 

L.vannamei in grow out ponds during summer and monsoon crop (± S.E). 

  
Figure 9: Effect of different stocking densities on total feed utilized (kg) for rearing L.vannamei in 

grow out ponds during summer and monsoon crop (± S.E). 
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Figures 10.1 to 10.7 : Average of water quality parameter of L. vannamei shrimp culture pond in 

different stocking density during summer and monsoon crop. 

 

Discussion 

The present study is the report on the 

culture of L. vannamei in the two different 

season with different stocking density. 

This study shows that stocking density 

affects growth of L. vannamei. Several 

authors have reported on the growth and 

survival of L. vannamei in different 

salinities and densities (Wyban et al.,1988; 

Emberson et al.,1999; Samocha et al., 

1999).The maintenance of good water 

quality is essential for optimum growth 

and survival of shrimp. Good water quality 

is characterized by adequate dissolved 

oxygen, temperature, pH and salinity. 

Excess feed, faecal matter and metabolites 

exert tremendous influence on the water 

quality of the shrimp farm 

(Soundarapandian and Gunalan, 2008). 

Kurup et al. (2002) stated that in recent 

years, a growing interest has been noticed 

in the farming of this species in India. 

Karplus et al. (1987) stated that two main 

difficulties for rearing culture species are 

cannibalism and social suppression of 

growth, according to New et al. (2000), 

high stocking densities of shrimp are less 

profitable due to space and feeding 

behavior, this result in low stocking 

densities and less environmental impacts. 

Density dependent population growth is 

now a well-established phenomenon (New 

et al., 2000; Tidwell et al., 2004; Zaki et 

al., 2004). Effect of stocking density on 

growth in summer and monsoon crop is 

discussed herewith. 

 

SGR (%) of L. vannamei shrimp during 

summer and monsoon crop 

In the present investigation, values of SGR 

obtained for L. vannamei shrimp reared 

under captive condition at different 

stocking density significant (p<0.05) 

differences in SGR was recorded among 

the treatment. Highest SGR was recorded 

in the ST1 and lowest in ST6. Similar 

observation was recorded by Araneda et 

al. (2008), Williams et al. (1996) and 

Sookying et al. (2011) they reported that 

that increasing density and shrimp biomass 

had negative effect on growth. The SGR in 

the MT1 was significantly higher than that 

of the MT2, MT3, MT4 and MT5 and 

MT6 (p<0.05). In the previous study of Xu 

et al. (2015) stated that at 300 no m
_3 

stocking density, after 6-week, the cultured 

shrimp performed well with growth rates 

between 1.14 and 1.30 g week
_1

. In the 

present study SGR was 2.93, 2.87, 2.79, 

2.71, 2.53 and 2.42%. Similar observation 

was done by Araneda et al. (2008), 

Williams et al. (1996) and Sookying et al. 
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(2011) who reported that that increasing 

density and shrimp biomass had negative 

effect on growth.  

 

ADG (g) of L   

Few authors have reported on the growth 

and survival of L.vannamei stock in 

different salinity and densities in culture 

ponds (Samocha et al.,1993; Wyban et al., 

1998; Samocha et al., 1999). In the present 

studies, ADG (g) of L.vannamei shrimp 

was higher in lower stocking density, 

ranged between 0.22 to 0.12gd
-1

. This 

statement was in agreement with Wyban 

and Sweeney (1989) stated that the P. 

vannamei cultured at densities of 45 

shrimp/m
2
, growth rate was 0.70–1.8 gwk

-

1
 under seawater conditions. Reid and 

Arnold (1992) reported that P. vannamei 

reached 0.61 gwk
-1

at a stocking density of 

970–2132 shrimp/m
3
. Araneda et al. 

(2008) recorded that at 90 shrimp/m
2
 

stocking density, the average growth rate 

of 0.38 gwk
-1

 and low at stocking density 

of 180 shrimp/m
2
 with 0.33 gwk

-1
. This 

result is in agreement with the known fact 

that Hanson and Goodwin (1977); Maguire 

and Leedow (1983) and Allan and Maguire 

(1992b) reported the growth reduction in 

shrimp at higher densities. In the present 

study it was clearly indicated that at 

80pcs/m² the ADG (g) was lowered 

compared to 70nos/m², low stocking 

density significantly higher (p<0.05) mean 

weight growth (g) was observed with 

L.vannamei shrimp in treatment ST1  

followed by treatment ST2 and ST3, ST4, 

ST5 and ST6 respectively. Comparing the 

effect of stocking density, ADG was lower 

in treatment ST6 (0.12±0.005) followed by 

ST5 (0.14±0.00), ST4, ST3 (0.17±0.001), 

ST2 (0.20±0.001) and ST1 (0.22±0.001). 

 

L. vannamei shrimp during summer and 

monsoon crop 

In the present study ADG during monsoon 

was higher than summer having 0.28, 0.26, 

0.23, 0.21, 0.17 and 0.15g, this statement 

was in agreement with Sandifer et al. 

(1988) observed that there was little effect 

of stocking density on growth and survival 

of L. vannamei at densities ranging from 

2-100 shrimp/m
2
. Lee and Shleser (1984) 

reported that mean weight and ADG 

curves were strongly affected by stocking 

density. Lanari et al. (1989) revealed that 

both low stocking density and water 

exchange rate delayed the inflection point 

of the curves, indicating a higher food 

availability and better water quality, the 

data in the present study showed the same 

trend. Similarly, Wyban et al. (1988) 

resolved that growth of L. vannamei was 

unaffected by stocking densities ranging 

from 45-100 shrimp/m
2
. The negative 

effects of agonistic shrimp behaviour, poor 

water quality, and limited food availability 

associated with high stocking densities can 

be mitigated by providing conducive biotic 

and abiotic environment. 

 

Survival of L. vannamei shrimp in summer 

and monsoon crop 

Most penaeid shrimps are known to be 

euryhaline species growing in a wide range 

of salinities, at least during their nursery 

stages. The results of the present study 

indicate that the survival rate was above 

80% with increase in salinities. In present 

investigation stocking density was higher 

in ST1 (95.13±1.88) followed by ST2 
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(92.8±2.81), ST3 (90.93±3.42), ST4 

(89.93±3.82), ST5 (85.23±5.62), and ST6 

(81.66±7.11), this is in agreement with 

Wyban and Sweeney (1989) reviewed in 

intensive shrimp culture, increasing 

stocking density from 45 to 100 shrimp/m
2
 

did not appear to affect shrimp growth or 

survival. Whereas during monsoon crop, 

the survival% were 98.3, 98.03, 95.10, 

92.3, 89.00 and 86.10% at MT1, MT2, 

MT3, MT4, MT5 and MT6 respectively. 

Values of survival rates decreased 

significantly (p<0.05) with increasing 

shrimp density. However, the differences 

between the densities of 30 to 40 nos/m
2 

were not significant differed (p>0.05). The 

same trend was obtained by Wyban et al. 

(1987) using shrimp densities from 5 to 20 

pcs/m
2
 of P. vannamei, and Sandifer et al. 

(1987) using densities from 10 to 40 

pcs/m
2
 of P. monodon. These values of 

survival rates are economically, 

technically good, acceptable and agree 

with what found by Nunes and Parsons 

(1998) for semi-intensive culture system. 

Stokes et al. (1988) increased stocking 

densities up to 100/m
2 

have had no 

apparent effect on P. vannamei growth or 

survival additionally. Wyban et al. (1988) 

stated that P. vannamei capable of fast 

growth to 20 grams with high survival 

when stocked at 100/m
2
. Shrimp survival 

ranged from 83.3% at the highest stocking 

density (80 shrimp/m
2
) to 99.20% at 

stocking densities of 30 shrimp/m
2
. These 

values are lower than those reported by 

Samocha (2001), who reared P. vannamei 

juveniles in seawater at a stocking density 

of 2200 shrimp/m
2
, for 92 days whereas 

Ayaz et al. (2015) reported that rearing 

L.vannamei shrimp had 74.2 to 100% 

survival obtained in salinity 50 to 35ppt 

respectively. However, our survival results 

were higher compared with those recorded 

for juvenile P. merguiensis reared for 92 d
-

1
 in seawater at a stocking density of 500 

shrimp/m
2
 (Cheong et al., 1988). Green et 

al. (1997) and Martinez et al. (1998) 

stated, shrimp survival was quite good. 

Wyban et al. (1988) stated that increasing 

stocking density from 45 shrimp/m
2
 to 100 

shrimp/m
2
 in the experimental pond had 

little effect on shrimp. Big sized organisms 

are dominant to small organisms at feeding 

will trigger competition in place 

utilization, especially at high density. This 

social interaction between individuals has 

an effect on inhibiting growth and survival 

especially in increasing population density 

conditions (Haran et al., 2004; Arnold et 

al., 2006). 

 

Effect of different stocking density on Feed 

Conversion Ratio (FCR) during summer 

and monsoon crop 

In the present studies, the effect of 

stocking density on the feed conversion 

ratio (FCR) of L.vannamei shrimp. The 

values of feed conversion ratios were 1.16, 

1.28, 1.34, 1.42, 1.46 and 1.51, at 30, 40, 

50, 60, 70 and 80 nos of shrimp 

/m
2
stocking density respectively. Similar 

results were already recorded by Paul Raj 

(1999), Ramakrishna (2000), and 

Soundarapandian and Gunalan (2008). 

Gunalan et al. (2011) stated that, during 

pond experiment, in his study the average 

FCR was 1.36 for all ponds because of 

quality of the feed, feed management, 

water quality, pond bottom management 

and other effective farm management. 

Values of FCR increased with increased 
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shrimp density. Increasing stocking 

density reduced feed conversion efficiency 

(Sandifer et al., 1987). The results of the 

present experiment agreed with the 

literatures under the same conditions 

(Apud et al., 1983; Clifford, 1992 and 

Allan and Maguire, 1992a). Debnath et al. 

(2013) stated that the overall average FCR 

of P. monodon in the present study after 

120 days was 1:1.2 in semi-intensive 

ponds. It is highly satisfactory when 

compared with the findings of 1:1.69 and 

1:1.78 by Liao (1981) in semi-intensive 

(Apud et al., 1983; Clifford, 1992; Allan 

and Maguire, 1992b). Feed conversion 

value of 3-5 for fish, mussel, and other 

unprocessed feeds and 1.5-2.5 (Apud et 

al., 1983). FCR of higher than 2 (Lin, 

1992) for artificial diets (by dry weight) is 

acceptable. The overall poor result in FCR 

might be because of insufficient food 

utilization due to turbid water or due to 

deficiencies in essential nutrients such as 

essential amino acids (Bahrevar and 

Faghani-Langroudi, 2015). Digestibility of 

fish plays important role in lowering FCR 

by efficient utilization of feed. Stocking 

density impaired the growth of white 

shrimp in our study. Meanwhile, different 

sources of the same species have different 

growth performance, and the conditions of 

experiments also impacted the growth of 

the same species ( Xu and Pan, 2012; Xu 

et al., 2012). 

 

Effect of different stocking density on 

Protein Efficiency Ratio (PER) during 

summer and monsoon crop 

Rearing of L. vannamei at low salinity for 

long-term, dietary protein levels strongly 

affected the shrimp final body weight, 

weight gain, specific growth rate, feed 

conversion ratio, protein efficiency ratio 

and survival rate. With the increase of 

dietary protein levels, feed conversion 

ratio and protein efficiency ratio mostly 

decreased. In the present investigation, 

PER was higher in low stocking density 

with 0.79, 0.73, 0.53, 0.47, 0.42 and 0.32, 

this statement is in agreement with Hu et 

al. (2008). With low level dietary protein 

Nattakul et al. (2009) stated that PER 

values could be efficiently used for protein 

synthesis by shrimp PER ranged between 

1.91-2.38. PER of white shrimp fed 

commercial diet (30%CP) was 1.88±0.08 

(Cruz-Suarez, 2007). Similar results have 

been reported for grass prawn, P. monodon 

(Shiau and Peng, 1992) and L. vannamei 

(Huang et al., 2003; Liu et al., 2005; Hu et 

al., 2008; Xia et al., 2010). 

     During monsoon crop, PER was higher 

in low stocking density with 1.35, 1.20, 

1.04, 0.89, 0.58 and 0.47.This is in 

agreement with Hu et al.(2008) and with 

low level dietary protein Nattakul et al. 

(2009) stated that PER values could be 

efficiently used for protein synthesis by 

shrimp. PER ranged between1.91-2.38. 

PER of white shrimp fed commercial diet 

(30%CP) was 1.88±0.08 (Cruz-Suarez, 

2007). 

 

Growth performance of L. vannamei 

shrimp during summer and monsoon crop 

Biotic and abiotic factors in culture ponds 

are severely affected when temperature 

goes beyond 40°C, temperature and 

salinity may also affect the protein 

requirement (Guillaume, 1997). In the 

present study, due to bright sunny days, 

rise in salinity was recorded in the culture 
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pond, which was in the range of 38.1 to 

55.60 ppt in all ponds. Such observations 

were in agreement with the findings of 

various investigators who stated that L. 

vannamei shrimp grows in sea water 50 

ppt and more (Zhu et al., 2004) whereas 

Tsuzuki et al. (2007) and Bowden (2008)  

stated that at low salinity, shrimp 

encountered with an adverse effect on feed 

conversion, oxygen consumption rate, 

metabolism, digestive enzyme activities, 

and immunity, Zeng (2013) stated that 

osmoregulation resulting in low SGR and 

PER and high FCR and finally causing a 

decline in the growth performance of 

aquatic animals.  

     Ayaz et al. (2015) stated higher weight 

gain was recorded in 35-40 ppt than in 45-

50ppt salinity. Suwirya et al. (1986) 

reported that shrimp growth rate is 

influenced by salinity level. The final 

mean weight at the end of the culture 

showed great differences among different 

stocking densities, since, it was recorded 

that the increasing stocking density 

resulted in a marked decrease in the mean 

weight of the post larvae. In the present 

study, L. vannamei shrimp mean weight 

gain (g) by 120DOC was higher in ST1 

(26.08±0.05g) followed by ST2 

(23.84±0.27), ST3 (19.94±0.07), ST4 

(18.24±0.43), ST5 (16.92±0.23) and ST6 

(14.61±0.49g). Such observations were in 

agreement with the findings of various 

investigators (Wyban et al., 1987; Tidwell 

et al., 2004; Zaki et al., 2004; Sherif and 

Mervat, 2009). They recorded an inverse 

relationship of mean weight with the 

increasing stocking density. Williams et al. 

(1996) reported that the growth rate 

between (0.50-0.95) g week
-1

 at high 

salinity with 107 m
-2

 and 100 m
-2 

densities 

is very different. As per Samocha et al. 

(2004) in the indoor experiment conducted 

at low salinity gained growth rate between 

(2.20-2.31) g week
-1

 of L. vannamei. 

Sowers and Tomasso (2006) obtained a 

moderate growth rate of L. vannamei of 

(1.17-1.23g) weeks
-1

 on different salinity. 

Duy et al. (2012) reported that at salinity 

20 - 23 ‰ with a 10 m
-2

density of Penaeus 

monodon growth was slower than salinity 

30-33‰ various authors have also studied 

the effect of varying stocking densities 

(Maguire and Leedow, 1983; Wyban et 

al.,1987; D’ bramo et al., 1989; Lanari et 

al.,1989; Ray and Chien, 1992; Allan and 

Maguire, 1992b; Daniels et al., 1995; 

Khouraiba et al., 1996; Zaki and Abdel-

Halim, 1997; Martin et al., 1998; Marques 

et al., 2000; El-Sherif, 2001) growth in 

shrimp culture systems based on stocking 

density (Cailout et al., 1976; Sedgwick, 

1979; Maguire and Leedow, 1983). Wyban 

(1987) showed a negative co-relation 

between stocking density and growth 

whereas few author stated that an inverse 

relationship is known to exist between the 

stocking density and the survival and 

growth rates (Sandifer and Smith, 1976; 

Emmerson and Andrews, 1981). Arnold et 

al.(2006) observed the lower wet weights 

at high stocking densities, reduced space 

and natural food source availability. Big 

size shrimp were found to be more 

common in low stocking densities. In 

contrast, the percentage of small size 

groups was found in high stocking 

densities. This shows that there is a denser 

stocking effect with shrimp size 

composition (Haran et al., 2004). Many 

studies illustrated that artificial substrates 
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could increase shrimp growth and survival 

(Moss and Moss, 2004; Arnold et 

al.,2006). As per Annoy (2004) the 

stocking density of the species is possible 

to stock up to 150/m
2
 in pond culture and 

even higher upto 400/m
2
 in controlled 

recirculated tank culture. Such 

observations were in agreement with the 

findings of various investigators, Arnold et 

al.(2006) reported that in high stocking 

densities, smaller shrimps are in greater 

dominance by bigger shrimps. Tidwell et 

al. (1999) stated the possibility of best 

economic results at optimum stocking 

density. Chakraborty et al. (1993) stated 

that mean body weight gain of P. monodon 

shrimps was higher in low stocking 

density whereas result depicted by Wahab 

et al. (2003) shows the effect of 

temperature on shrimp size P. vannamei. 

Shrimp with small size growth are at a 

good temperature >30°C with better FCR. 

Medium sized shrimp, optimized 

temperature equal 30°C. While the shrimp 

with a large size optimum temperature 

27°C. It is further explained that shrimps 

have optimum temperature according to 

size and tend to decrease with increasing 

shrimp size. 

     During monsoon season due to onset of 

raining, temperature drop of 2 to 4ºC lower 

than the environment, but it can be much 

lower if massive low-pressure systems. As 

a result of the dissolution of carbon 

dioxide (CO), rain is actually a weak 

solution of carbonic acid with a pH of 6.2 

to 6.4. These two physical factors tend to 

lower the temperature and pH of the 

shrimp ponds. Additionally, as a 

consequence of dilution, salinity and 

hardness also decrease due to the reduction 

in ion concentrations in solution. Other 

physical changes directly related to rain 

include the increase of suspended solids 

due to the transport of soil material from 

the pond levies. Higher pond turbidity 

negatively impacts sunlight penetration 

and causes abrupt crashes of the 

phototrophic populations. 

     Increasing stocking density of fish and 

shrimp in ponds usually increases the 

deterioration of pond bottom soil (Ray and 

Chien, 1992), increases the vulnerability of 

prawns to disease (Doubrovsky et al., 

1988), decreases shrimp growth (Sandifier 

et al., 1987; Ray and Chien, 1992; Daniels 

et al., 1995; Palomino et al., 2002), 

increases pressure on natural food 

resources (Hopkins et al., 1988; Allan and 

Maguire, 1992a), reduces food conversion 

efficiency (Sandifier et al., 1987 and 

Martin et al., 1998), and rises the total 

food costs (New, 1987). This statement is 

in agreement with Hanson and Goodwin 

(1977), Maguire and Leedow (1983) and 

Allan and Maguire (1992b) as per Wyban 

and Sweeney (1989) stated that in three 

experimental grow-out pond trials were 

conducted by rearing white shrimp, 

Litopenaeus vannamei. Shrimp were 

stocked at a density of 45 shrimp m
-2

,and 

excellent growth and production were 

achieved in replicated trials. 

     Several studies reported decreased 

growth with increasing density, whereas 

others showed increasing growth with 

increased density Hecht and Uys (1997) or 

no effect of density Hengsawat et al. 

(1997). The differences in outcome are due 

to the varying abilities of different species 

to counteract environmental stress. Even 

within the same species, different 
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individuals can exhibit a different 

response. In present study, the mean 

weight gain (g) was 34.5g, 31.28g, 28.4g, 

25.8g, 20.8g and 18.2g in MT1, MT2, 

MT3, MT4, MT5 and MT6 after 120 days 

respectively decreased significantly with 

increasing stocking density (p<0.05). If 

good water quality and pond bottom 

conditions are kept clean from shrimp 

sludge and sufficient food is available, the 

negative relationship between stocking 

density and shrimp growth may be 

uncoupled up to a certain threshold 

density, beyond which agonistic shrimp 

behaviour may suppress growth.  

 

Conclusion 

After 120
th

 days of pond culture during 

summer crop, the mean weight gain (g), 

survival %, SGR% and FCR of the shrimp 

at harvest were 26.08, 23.84, 19.94, 18.24, 

16.92 and 14.61g; 95.1, 92.8, 90.9, 89.9, 

85.2 and 81.6 %; 1.98, 1.87, 1.79, 1.79, 

1.42 and 1.17%; 1.16, 1.28, 1.34, 1.42, 

1.46 and 1.51; 0.79, 0.73, 0.53, 0.47, 0.42 

and 0.32 whereas during monsoon crop,  

34.5g, 31.3, 28.5, 25.9, 20.9 and 18.2; 

98.3, 98.03, 95.1, 92.3, 89.00 and 86.1%; 

2.94, 2.86, 2.79, 2.71, 2.53 and 2.41; 1.13, 

1.23, 1.28, 1.32, 1.35 and 1.42 at stocking 

density 30, 40, 50, 60, 70  and  80 nos/m
2 

respectively. The results of this study 

indicate that at high density, the growth of 

juvenile shrimp is excellent but then after 

as the growth progresses, it was noted that 

L. vannamei shrimp individual biomass (g) 

get suppressed. At the end of the culture 

period, it was recorded that, higher 

stocking density above (60pc/m
2
) should 

be released in grow-out pond for better and 

faster growth. For this reason, it is 

important to determine the shrimp density 

that is most economical for the farmer. The 

results of this study may help farmers and 

biologists to choose a suitable stocking 

density for the production of white shrimp 

in earthen pond. Our results suggest that 

60-70 pc/m
2
 is a suitable range for the 

grow-out stage of white shrimp in the 

Saurashtra area pond. The mechanism by 

which stocking density impacts shrimp 

growth and health is complicated, and the 

physiological parameters and growth 

effects may not be fully explained.  
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