
INT. J. BIOL. BIOTECH., 23 (2): 421-428, 2026.  DOI:https://doi.org/10.65014/ijbb.v23ii.18 

GROWTH AND SURVIVAL RATE OF WHITELEG SHRIMP (LITOPENAEUS 

VANNAMEI) AT DIFFERENT STOCKING DENSITIES 
 

Dilawar Ali
1
, Muhammad Younis Laghari

1
, Nosheen Jawaid

1
, Hameeda Kalhoro

1
, Khalid Hussain

2
, 

Punhal Khan Lashari*
1
 and Wakeela Gul Mughal

2 

 

1
Department of Fisheries and Aquatic Sciences, University of Sindh, Jamshoro-Pakistan 

2
Department of zoology, University of Sindh, Jamshoro-Pakistan 

*Corresponding author Email. lashari.punhal@usindh.edu.pk 

 

Prof. Dr. Khalid Hussain Lashari: khalid.lashari@usindh.edu.pk  

Assistant Prof. Dr. Hameeda Kalhoro hameeda.kalhoro@usindh.edu.pk  

Ms. Nosheen Jawaid nosheengr8@hotmail.com 

Mr. Dilawar Ali alidilawar84@gmail.com / dilwar.bhanbhro@usindh.edu.pk 

Dr. Wakeela Gul Mughal, wakeelagulmughal@gmail.com 

Associate Prof. Dr Muhammad Younis Laghari younis.laghari@usindh.edu.pk  

 
Received: March 24, 2026; Accepted: April 29, 2026 

 

ABSTRACT 

 
Present research was introduced to study the effect of different protein levels in growth and survival rate of Whiteleg 

Shrimp (Litopenaeus vannamei) in the earthen pond of size 1.5 hector coastal area Dhabeji, Thatta, Sindh. Three 

protein regimes 40%, 35% and 30% protein were arranged as trial I.II and III replicated. The earthen ponds were 

provided continues aeration to avoid any harmful effect on water quality. It was observed from the results of the effect 

of different protein levels on growth and survival of Litopenaeus vannamei was recorded and revealed that the highest 

weight gain, specific growth rate, feed conversion ratio, survival rate and production was observed in trial I (40% 

Protein) 20.0g, 1.31, 1,8, 90% and 0.044 respectively followed by trial II (35% protein) 13,5g, 1.14,1.8, 80% and 0.03 

respectively and significantly lowest in trial III (30% protein) 13 g, 1.12, 1.8, 85% and 0.028, respectively. 

It was concluded that 40,000 ind/hector with 40% protein was found to be the best for the shrimp culture of Whiteleg 

Shrimp (Litopenaeus vannamei) in the earthen pond on large scale under controlled condition. 

 

Keywords: Growth, Feed, Survival, Whiteleg Shrimp, Litopenaeus vannamei. 

 

INTRODUCTION 

 

Shrimp aquaculture is a billion-dollar food producing industry (Shekhar et al., 2021). The shrimp commodity 

having high demand in the local and international markets due to its adorable taste and high nutritional values, that 

is being exported in the numerous developing countries including Japan, United States of America and European 

Union. However, shrimp aquaculture industry is recognized for one of the important incomes generating seafood 

sector which is being supported to shrimp marginal or improvised farmers and shrimp value chain actors across the 

globe. Shrimp aquaculture production is being directed using few species i.e., whiteleg shrimp (Litopenaeus 

vannamei), giant tiger prawn Penaeus monodon, oriental river prawn Macrobrachium nipponense and giant river 

prawn Macrobrachium rosenbergii; which contributed about of 52.9%, 8% and 2.5% of total crustacean production 

in 2018, respectively (FAO, 2020). Not surprisingly, currently, L. vannamei has been cultured in different saline 

ecosystems of tropical, subtropical and temperate regions. Culture of this species is heavily affected by low 

temperature that causes mortality during the coldest months. Thus, the strategy of this shrimp culture in low 

temperature prone area (e.g., Southern Brazil) restrict to the pond culture periods that involving 6 to 8 months grow-

out production. The best growth and survival of this species achieves at temperatures between 28 and 32 °C 

(Krummenauer et al., 2011). The major aquaculture production of L. vannamei is being occurred China, Thailand, 

Indonesia, Brazil, Ecuador, Mexico, Venezuela, Honduras, Guatemala, Nicaragua, Belize, Vietnam, Malaysia, 

Taiwan, Pacific Islands, Peru, Colombia, Costa Rica, Panama, El Salvador, the United States of America, India, 

Philippines, Cambodia, Suriname, Saint Kitts, Jamaica, Cuba, Dominican Republic and Bahamas. Whiteleg shrimp 

L. vannamei is the best shrimp aquaculture candidate that can breed well in captivity (Jory and Cabrera, 2012). 

Small sizes post larvae can be stocked in grow-out phase and having faster growth rates, uniform size could be 

obtained at the end of cultured when harvest. This species requires comparatively low protein-based feed (20-25%), 
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they have higher adaptation ability in various environmental conditions. In hatcheries, overall survival is 

comparatively high at 50-60% post larvae at the end of larvae culture. The whiteleg shrimp farming is used less 

resources and has given higher productivity compared to P. monodon. For example, Boyd et al. (2017) did find that 

Whiteleg shrimp production was 43.25-86.5 times higher at 17.3 MT/ha/yr in Thailand when compared to P. 

monodon production was at 0.2-0.4 MT/ha/yr. Also, In Vietnam, L. vannamei production was 3.027 times higher at 

10.9 MT/ha/yr than that of P. monodon production at 3.60 MT/ha/yr. The feed conversion ratio of L. vannamei was 

1.49 and 1.33 in Thailand and Vietnam; respectively. They also stated that the production of 1 MT of L. vannamei 

has required 0.58 ha land, 5,400 m3 water, and 1218 kg wild fish in Thailand and 1.76 ha land, 15,100 m3 water, 

and 1264 kg wild fish in Vietnam. While, the production of 1 MT of P. monodon has required 0.80 ha land, 36,000 

m3 water and 1180 kg wild fish in Vietnam. Similarly, L. vannamei production in farms in India had two times 

higher at 7.86 MT/ha/yr than that of 3.88 MT/ha/yr for P. monodon (Boyd et al., 2018). The production of L. 

vannamei is required less land at 0.634 ha/MT compared to 0.716 ha/MT for P. monodon. They also stated that L. 

vannamei has required lower water volume usages and water exchanges compared to P. monodon production. 

Similarly, production of 1MT L. vannamei has required fewer wild fish to make fishmeal added in feed at 1209 kg 

compared to 1611 kg for P. monodon. More recently, Nisar et al. (2021) accounted that average net returns were 

2.55 times higher at $41640.99 ha/yr for L. vannamei than P. monodon at $16313.13 ha/yr in India. Therefore, these 

studies are indicated that L. vannamei aquaculture industry can bring more benefit along with production and 

income that also usages lower resources in India, Thailand and Vietnam. Currently, the annual global production of 

this shrimp has accounted about 4.4 million MT, which contributing 80% of the total farmed shrimp production, 

having a market value of about 26.7 billion USD (FAO, 2020). This shrimp industry is considered a substantial 

profitable aquaculture farming and commodity business worldwide and created 2.5 million direct jobs and many 

more indirect (Jory and Darryl, 2018). The shrimp sector is improving the socio-economic condition and livelihood 

status of various value chain actors including shrimp farmers, equipment, aquafeeds, aqua-medicine and 

agrochemicals industry and trader, transport and marketing, research and developments and others (Jory and Darryl, 

2018; Kumaran et al., 2021). In recent years, India has been achieved a tremendous success for L. vannamei 

farming. About 12 lakh stakeholders are involved on this sector directly and indirectly for their employment and 

income generation and better subsistence (Kumaran et al., 2021). This great success of L. vannamei aquaculture is 

consequently due to favorable culture attributes and sustainable modern aquaculture technologies. These are 

included disease resistance and genetically improve specific pathogen free (SPF) brood stock, higher adaptability to 

culture conditions and eating various pelleted and live feeds and even small particles, as well as intensive and super-

intensive modern culture systems like earthen/concrete ponds culture, recirculating aquaculture system, raceways 

and microbial/biofloc based systems (Wang et al., 2022). Currently, whiteleg shrimp (L. vannamei) production has 

initiated in pilot scale in Bangladesh. It is assuming that this shrimp culture is likely booming in brackish and marine 

environment conditions of coastal regions in near future. However, the aim of this review was to identify the culture 

systems of (L. vannamei) for hatchery seed production, nursery phase and grow-out production in assessing the 

application perspectives in Bangladesh environment. Additionally, this review has identified the research and 

development work priorities and their experimental variables, and possible required environment features as well as 

future outlooks in brief. It is believed this review could be helped shrimp entrepreneurs, researchers, policy makers, 

academicians for proper understanding and protocol setting to develop and adopt (L. vannamei) culture in 

Bangladesh. 

 

MATERIAL AND METHODS 

 

Study Area: 

• The present study on stocking density was carried out during month of March to May in the earthen ponds 

coastal area Dhabeji, District Thatta Sindh. The ponds were installed with proper filtration system, aeration 

units, depth sticks. The water was supplied by pumping of water from creak to reservoir pond.  Map and 

ponds image showing figure1.  

• The total Ponds under operation= 10 

• Grow out Ponds=09 (Area varies from 10,242 m
2
 to 10,923 m2) 

• Reservoir Ponds for storage of water=1 (1 Hector) 

•  Grow out Ponds depth: 2m 

• Reservoir Pond Area depth: 4m 

• Post larva of were 0.36grams in weight 
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Fig.1 Map and Earthen Ponds L. vannamei) arial view at Dhabeji, Thatta, Sindh. 

 

STOCKING DENSITY OF WHITLEG SHRIMP (L. vannamei). 

Trial. I 40,000 ind/hector, Trial II 50,000 ind/hector, and Trial III 60,000 ind/hector, all trial given important 

feed with different protein percentage such as trial I 40%, trial II 35% and trial III 30% respectively. Figure 2 

show whiteleg shrimp (L.vannamei) species density. Table 1 showing 40% feeding composition and nutritional 

composition of trials I respectively.  

 
Fig. 2. Whiteleg shrimp (L.vannamei). 

 

Table 1. Feeding Composition. 

 

Ingredients Protein level 40% 

Fish Meal 62 

Wheat Flour 12 

Fish Oil 5 

Menhaden Fish Oil 2.3 

Vitamin Mix 1.5 

Mineral Mix 1.5 

Soy Lecithin 2 

Cellulose 10.8 

Choline Chloride 0.4 

Ca(H2Po4)2 0.5 

Gelatine 2 

Total 100 

Nutritional Composition 

Protein 40.06 

Lipid 13.9 

Carbohydrates 12 

Energy KJ/G 17.02 

Energy Kcal/G 4.07 
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ANALYSIS OF PHYSICO-CHEMICAL PARAMETERS  

 

The analysis of numerous physico-chemical factors of pond water like oxygen content (DO), water temperature 

(
0
C), Power of Hydrogen Concentration (pH) and Total Dissolved Solids (TDS) were measured fortnightly during 

entire study period by using electrochemical water testing kit model C-6020. The water of the cisterns was 

exchanged fortnightly to prevent accumulation of growth inhibitory ammonia as suggested by (Seymour, 1980). 

 

Collection of water samples  

 

The water sample was collected by clean bottles made by plastic of 1.5 Lit capacity were used with the addition 

of few droplets of concentrated nitric acid make it normalized the power of hydrogen ion concentration for sample 

preservation. Sample of water from different locations was obtained fortnightly during the entire period of 

investigations in plastic bottles which were properly labeled before transported to Laboratory for further analysis.  

 

Assessment of Physico-chemical factors of water  

 

The assessment of numerous physico-chemical factors of pond water such as oxygen content, temperature, 

power of hydrogen ion concentration, chloride, electrical conductivity, salinity and total dissolved solids were 

enumerated fortnightly at 9 to 11 am from different localities of the experimental site during entire period of 

investigations. The oxygen content of the pond water was determined at site in the field, while the other factors were 

detected in laboratory of university of Sindh, Jamshoro. The other vital factors of water were assessed in the 

laboratory by using digital analyzer made in USA model no. C-6020). 

 

RESULTS 

 

The growth and survival rate of white shrimp (L. vannamei) 

  

The observation results of white shrimp (L. vannamei) growth obtained during 80 days of farming increase 

within the farming period. The growth performance of the final weight of white shrimp is getting lower along with 

the increasing stocking density and lowering protein percentage showing (Figure 3, 4 & 5). The final average weight 

of white shrimp at the stocking density of 40,000 ind/hector (trial I) with 40% protein in feed is 20.0 g/ind. 

Meanwhile, the stocking density of 50,000 ind/hector (trial II) with 35% protein in feed is 13.27 g/ind. Finally, the 

lowest average final weight was obtained at the stocking density of 60,000 ind/hector (trial III), with 30% protein in 

feed which is 13.0 g/ind showing (Table 3, 4 & 5) respectively. The results of the analysis of variance show that the 

difference in stocking density tested has a significant effect on the growth of white shrimp. This means that there has 

been competition for space and food, which can affect their growth. Several research results state that the growth of 

white shrimp is influenced by stocking density. High shrimp stocking density has a negative impact on the growth 

and causes low shrimp production. Growth and survival rate of intensive white shrimps decrease as the increasing 

stocking density of 60,000 ind/hector and also decreasing protein percentage (30%). Shrimp growth is influenced by 

many factors, namely internal and external factors. Internal factors include sex, age, size, and maturity level of the 

gonads, while external factors are divided into two groups, namely biotic and abiotic factors. Biotic factors are feed 

and stocking density, while the dominant abiotic factors are temperature, oxygen, salinity, light, and toxic materials. 

That besides being supported by good feed and environment. Shrimp growth is also determined by stocking density. 

High stocking density of shrimp will result in slow growth due to competition for space and feed. Such condition 

will affect the growth of the reared shrimp. The growth of white shrimp is influenced by a combination of several 

factors, namely water quality (including water temperature), seed quality, feed quality, amount of feed, and stocking 

density. 

 

Physico-Chemical Assessment of Water  

 

For the physicochemical analysis of water following parameters were taken into consideration like Temperature 

(
o
C), power of hydrogen ion concentration (pH), Dissolved oxygen, chloride, Conductivity, Salinity, Total dissolved 

solids, Nitrate, Ammonia were recorded on monthly basis throughout the study period. Temperature 26.8-30.6, pH 

values were (7.30-7.55), DO 4.0-4.8, Alkalinity (149-180) Nitrate (0.168-0.178) and Ammonia (0.35-0.55). It was 

observed from values of theses parameters that these all were in the ranges of fish culture operations (Table 2). 
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Table 2. Month-wise values of water quality parameters throughout the study period. 

 

Months  Parameters 

Temperature oC       pH   DO   

mg/L  

Chloride 

      mg/L  

Conductivity 

µs/cm 

Salinity      

mg/L  

TDS         

mg/L 

 

Ammonia mg/l  Nitrate 

mg/L 

March 22  7.5  4.4  0.311  490  0.3  419  0.4 0.16 

April 21  7.5  4.7  0.350  1000  0.3  533  0.3 0.13 

May  20  7.50  5.2  0.341  1100  0.3  491  0.2 0.17 

 

Table 3. Growth parameters of Whiteleg shrimp (Litopenaeus vannamei) with different stocking densities fed with 

formulated feed during March. 

 

Parameters T-III T-II T-I 

Mean Initial Weight(g) 0.36 ± 0.2 0.36 ±0.2 0.36 ± 0.2 

Mean Final Weight(g) 1.04 ± 0.6 1.40 ± 0.5 1.40 ± 0.60 

Weight gain 0.69 0.74 1.04 

weight gain % 65% 67% 74% 

SRG % 0.01 0.04 0.14 

Survival Rate 90% 80% 80% 

Production (tones) 0.02 0.05 0.06 

 

 Fig. 3. Showing all growth parameters in the month of March. 
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Table 4. Growth parameters of whiteleg shrimp (Litopenaeus vannamei) with different stocking densities fed with 

formulated feed during April. 

 

Parameters T-III T-II T-I 

Mean Initial Weight 1.04g 1.10g 1.4g 

Mean Final Weight 1.80g 1.90g 2.30g 

Weight gain 0.76 0.8 0.9 

weight gain % 42% 44% 56% 

SRG % 0.01 0.03 0.12 

Survival Rate 80% 80% 80% 

Production(tones) 0.071 0.04 0.08 

 

 
 

Fig. 4. Showing all growth parameters in the month of April. 

 

Table 5. Growth parameters of Whiteleg shrimp (Litopenaeus vannamei) with different stocking densities fed with 

formulated feed during May. 

 

Parameters T-III T-II T-I 

Mean Initial Weight 1.80g 1.90g  2.30g  

Mean Final Weight 2.85g  3.10g 4.80g  

Weight gain 1.05g 1.2g 2.50g 

Weight gain % 36.8% 38.7% 52% 

SGR % 0.05 0.08 0.5 

Survival Rate 80% 70% 90% 

Production (tones) 0.02 0.05 0.06 
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Fig. 5. Showing all growth parameters in the month of May.  

 

DISCUSSION 

  

Present study was design to determine the impact density in Whiteleg Shrimp (L. vannamei) its weight gain and 

production from ponds and water quality on growth of whiteleg shrimp (L. vannamei) in ponds.  Results of the 

findings during present research revealed that the ideal stocking density for growth of (L. vannamei) was 40,000 fed 

with 40% protein diet. Alike outcomes has been published by Balakrishnan et al., (2011) conducted research on 

whiteleg shrimp (L. vannamei ) from Three culture ponds at diverse densities of stocking for 80 days trial. They 

determined that L. vannamei raising is fruitful in brackish water environment and found that the growth of shrimps 

is directly related to density. While bit contradictory observation was described by Wyban et al., (1987) found that 

the impact of density in shrimp, Penaeus vannamei were found to be non-significant among the diverse ratios that 

showed that crustaceans may live together without any competition of food and space. Both above outcomes accord 

with the present investigations. During the investigations it was noted that shrimps exhibited ideal growth with 

increasing density it revealed that they live in school farming system and with high communities and without fight 

for food. Identical statement has been reported by Haque et al. (2003) in raising of Macrobrachium rosenbergii 

under pond conditions. 

 The shrimp under study was fed with 40% crude protein diet as recommended Guillaume (1997).  The diverse 

investigational outcome was noted for whiteleg shrimp (L.vannamei)  in the literature as  Martinez-Cordova et al. 

(1998) tried 35 to 40% crude protein diet for the rearing of Whiteleg shrimp (L. vannamei) and found optimal 37% 

for ideal rates in the gain and survival. Conferring to Casillas-Hernández et al. (2006) the best gain and survival was 

of shrimp was fed with 40% protein. While Kureshy and Davis (2002) examined good weight gains and conversion 

rates with diets containing 32 and 48% protein.  The findings of the aforesaid researchers support the idea of the 

present investigations. The fortnightly water quality factors were monitored during the investigations from 

experimental ponds and their ranges were temperature 26.8-30.6 
○
C, pH values were (7.30-7.55), oxygen content 

4.0-4.8 mg/l, alkalinity (149-180) nitrate (0.168-0.178) and ammonia (0.35-0.55). Majority of the earlier workers 

find water quality factors with in optional ranges like Thakur and Lin (2003) tested water quality and its impact on 

shrimp farming (Penaeus monodon) in concrete tanks and concluded that all the factors of water of the experimental 

ponds were within the appropriate ranges. Wahab et al. (2003) analyzed shrimp ponds of Penaeus monodon from 

brackish water area of Khulna region of Bangladesh and concluded that the measurement of oxygen content, pH, 

and concentrations salinity and also gaseous ammonia were generally within standard ranges for shrimp farming. 

Moss and Moss (2004) tested quality of water from shrimp farming areas and commented that the factors of water 

were up to the standard of shellfish culture. 

 

Conclusion 

In the present investigations it was decided that the Whiteleg Shrimp (Litopenaeus vannamei) could be 

raised in ponds with 40,000 densities fed with experimental diet containing 40% protein for better growth 

and survival ratios. It was also noted that the shell fish grows well with moderate density it indicated that 

the shrimp it lives in school farming system with greater communities with no  competition for space and 

food. It was noted that water quality factors were found to be with in safe limits of shell fish farming. 

Finally, it was concluded that Whiteleg Shrimp (Litopenaeus vannamei) could easily be cultured with 

moderate density and 40% optimal protein diet in commercial forms.  
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