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ABSTRACT 
To observe the effectiveness of short time in-pond nursery of post larvae (PL) on 
the survival rate and production of shrimp (Penaeus monodon) under modified 
improved culture system, an experiment was conducted in earthen ponds at 
Brackishwater Station of Bangladesh Fisheries Research Institute, Khulna. 
Results of the experiment revealed that short time in-pond nursery of PL 
provided the significantly higher (p<0.05) survival rate (58%) than direct 
stocking of PL (47.81%) in the rearing pond. In-pond nursery of PL provided 
9.95% better survival rate than direct stocking. The production of shrimp was 
661 kg/ha under in-pond nursery of PL and it was 534 kg/ha under direct 
stocking of PL in rearing ponds. The production of shrimp was also significantly 
higher (p<0.05) under in-pond nursery system than direct stocking of PL in 
rearing ponds. Final weight gain and Food Conversion Ratio (FCR) values were 
similar in both the treatments. Water quality parameters in both stocking 
systems were insignificant and it was within the range of shrimp culture. In this 
study, the increment in production under in-pond nursery system was mainly 
due to the increase of survival rate in the respective treatment was ascertained.  
 
Key words : In-pond nursery, Modified improved culture, Survival, 

Production, Shrimp 
 

INTRODUCTION 
Shrimp (Penaeus monodon) farming in Bangladesh traditionally started since 1960s, in the 
low laying tide fed coastal agricultural field with the intension to harvest the naturally 
introduced shrimp. In mid 1980s, shrimp farming has played an important role in the 
national economy due to the thriving international market. At that time, some farmers 
started traditional and improved traditional culture practice to increase per unit 
production. However, the average production of shrimp from per unit area was not 
satisfactorily, and it was about 150 kg/ha/yr (Roy et al., 1997). Some of the enthusiastic 
farmers also started semi-intensive culture practice in late 1980s. Due to invasion of white 
spot viral diseases, majority of the semi-intensive farms back to improved traditional 
system and/or culture of fin fishes. Total production of shrimp increased to 64,970 MT in 
2002, and the country earned about US$ 350 million by exporting about 29,700 MT of 
processed shrimp in the same year (DoF, 2002). This increase in total shrimp production 
was due to increase in shrimp farming area. The area under shrimp farming has 
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increased from 64,000 ha in 1989-1990 to 170,000 ha in 2003, with the number of shrimp 
farms increasing from 10,300 in 1998 to 40,000 in 2003 (DoF, 2002; Nuruzzaman and 
Muniruzzaman, 2003).  
 
Still the shrimp farmer's in Bangladesh only stock shrimp PL indiscriminately and 
selectively harvests the adult shrimp, with minimum recovery rate and production (Roy 
et al., 1997). Somewhere, the farmers supply minimum inputs (lime and fertilizers) and 
maintain their gher with relatively better water management practice (Milstein et al., 
2005). Increasing the recovery rate by adopting any management practice might be the 
ultimate need at the moment to increase per unit production of shrimp. Stocking with 
fingerlings and over wintered fingerlings, a proven techniques for promoting survival 
rate and production in carp culture system (Alam et al., 2002). But, information regarding 
the fingerling stocking or in-pond nursery of PL in shrimp culture is scares to nil. The 
results of the present paper reflected the effectiveness of in-pond nursery system of 
shrimp PL for increasing the survival rate and production under modified improved 
culture system.  

 

MATERIALS AND METHODS 
The experiment was conducted in earthen ponds having an average area of 0.2 ha each in 
the pond complex under Brackishwater Station of Bangladesh Fisheries Research Institute 
situated at Khulna. The study was conducted for a period of 4 months from April- July, 
2004.  
 
Experimental design  
The experiment was designed with two treatments: 1) T1- direct stocking of PL in rearing 
pond and 2) T2- in-pond nursery of PL within nursery enclosure, with three replicates of 
each. The stocking density of shrimp for the culture pond was considered 5/m2 for both 
the treatments.  
 
Preparation of nursery enclosure 
For short time in-pond nursery of shrimp post larvae, about 200m2 (10%) area of each 
pond receiving the respective treatments was enclosed with nylon net fastened with 
bamboo frame. Bamboo sticks (4/m2) and dried coconut leaves (1/m2) were installed 
within the nursery enclosure as shelter for the PL, also for the development of 
periphytonic films. 
   
Pond preparation  
Ponds were prepared through drying and liming the bottom soil with agricultural lime 
@250 kg/ha. The ponds were fed with tidal water up to a depth of 60-80 cm and the 
water was chlorinated with bleaching powder (20 ppm). Then the ponds were fertilized 
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with urea @2.5 ppm, TSP @ 3.5 ppm, muriate of potash (MP) @ 0.6 ppm and molasses @ 
30 kg/ha.  
 
Stocking and management of shrimp 
After 7 days of fertilization, the PL (ABW, 0.007 g) of P. monodon were stocked as per 
mentioned design. Shrimps in all ponds were fed with commercial nursery feed 
(SABINCO) @100%, 60%, and 30% of the estimated shrimp biomass for the 1st, 2nd, and 3rd 
week, respectively. After 18 days of rearing the juveniles within the nursery enclosure in 
the respective treatments were allowed to spread over the whole pond by up folding the 
nylon net of nursery enclosure. Afterwards, grow out commercial pellet feed of same 
company was supplied @ 3 – 5 % of the estimated shrimp biomass for the rest of the 
culture period. There was no practice of regular water exchange, except occasional 
addition to replenish any loss due to evaporation or seepage. As post stocking 
management, all ponds were limed @ 6 –8 ppm with an equal mixture of CaCO3 and 
CaMg(CO3)2, fortnightly during the entire culture period. Additional liming was also 
done at the same rate after every heavy rainfall. The ponds were also fertilized with urea 
@ 0.30-0.50 and TSP 1.00-1.20 ppm at fortnight intervals up to 60 days of culture.  
 
Water quality monitoring 
During the culture period, pond ecological parameters like temperature, transparency, 
water depth, pH, dissolved oxygen and salinity was monitored biweekly intervals 
according to APHA (1992) and Strickland and Parsons (1987). Plankton was monitored on 
monthly interval basis following the methods of Prescott (1987).  
 
Harvesting and data analysis 
After 90 days of rearing, a jumping growth of few shrimps in all the ponds was observed.  
Final harvesting was done by dewatering the ponds after 110 days of culture. Then 
growth, survival and production were estimated. ANOVA was done to observe any 
differences in final weight, survival rate, yield and FCR values within the treatments.  

 

RESULTS AND DISCUSSION 
Pond ecological characteristics 
Results on water quality parameters have been presented in Table 1. Water pH in all the 
ponds was alkaline in condition. Alkaline water is more suitable for aquaculture rather 
than neutral or acidic. Acidic water restricted the growth of primary producer and 
reduces feeding affinity of shrimp (Boyd, 1989).  Variation in pH in the present trial was 
within an optimum range (8.0-8.9) and congenial for shrimp culture for the entire period 
avoiding any unionized NH3-N toxicity for prawn (New, 1995).  
 
Temperature was very high (37.0oC) during stocking but decreased sharply to the lowest 
level (26.50oC) at 30 days of culture (Fig.1). At that time, dissolved oxygen decreased to its 
lowest level of 4.0 mg/l (Fig. 2) and transparency increased to its highest level (Fig. 3). 
Dissolved oxygen in aquaculture inversely related to temperature (Boyd, 1988). But in the 
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present trial, both temperature and dissolved oxygen flops at the same time. Dissolved 
oxygen in aquaculture might decreased due to increased bacterial activity on the organic 
matter (Saha, 2000) at higher temperature or due to restrictions in photosynthesis during 
long term cloudy weather by crushing of primary producers leads to increased the 
transparency of water in the present trial. Temperature, dissolved oxygen and water 
transparency in the present trial was greatly influenced by cloudy weather at that time. 
However, the DO values remained above sub-optimal levels (>4mg/l), avoiding 
environmental stress to shrimp (Chanratchakool et al., 1995).     
 
Table 1. Mean ± SD and ranges of water quality parameters of the ponds under different 

stocking system 

Treatments Parameters 

T1  

(Direct stocking of PL) 

T2 

(In-pond nursery of PL) 

Depth (cm) 83.81 ± 11.422 

(63 –100) 

97.37± 14.83 

(70 -110) 

Temperature (oC) 31.41 ± 2.84 

(26.5-37.0) 

31.14 ± 2.68 

(26.5-36.0) 

Transparency (cm) 26.84 ± 5.48 

(20.0-43.0) 

26.78 ± 4.84 

(19.5-35.0) 

Salinity (ppt) 9.59 ± 5.68 

(2.0-17.0) 

9.43 ± 5.87 

(2.0-17.0) 

pH 8.48 ± 0.29 

(8.0-8.9) 

8.37 ± 0.21 

(8.1-8.7) 

Dissolved oxygen (mg/l) 4.95 ± 0.457 

(4.0-5.7) 

4.95 ± 0.49 

(4.0-5.8) 
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As shown in Fig. 4, the stocking of shrimp was done at a salinity level of 17.0 ppt, which 
gradually decreased to 2.0 ppt at the end of culture period due to subsequent dilution of 
the pond water by the rain water of the monsoon. Among water quality parameters, 
salinity is the most considerable factor for culture of marine tiger shrimp. Karthikeyan 
(1994) recommended the salinity level of 10-30ppt, whereas, Chanratchakool et al. (1994) 
mentioned favorable salinity of 15-20ppt for tiger shrimp culture. However, in the 
present trial, a gradual lowering salinity with increasing the culture duration did not 
negatively affected the growth and health condition of shrimp. The observation on 
salinity in the present trial is strongly supported by the observation of Saha et al. (1999).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The concentration of phytoplankton decreased at 30 days of culture (June), but increased 
sharply afterwards (Fig. 5). Heavy rainfall caused subsequent dilution of water and 
crushing of phytoplankton by cloudy weather may cause lowered phytoplankton 
concentration. On the other hand, concentration of zooplankton was in stable condition 
throughout the culture period (Fig. 6) and was almost similar in both the treatments. 
 
 
 
 
 
 
 
 
  
 
  
 
 
 
 
Fig. 5. Concentration of phytoplankton under 

different treatments 
Fig. 6. Zooplankton concentration under             

different treatments   
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Fig. 3. Trend of water transparency under 
different treatments 
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In the present study, variations in different water quality parameters were observed more 
or less similar in both the treatments for the entire culture period. However, variations in 
values of different water quality parameters in the present trial were within the optimum 
range for freshwater prawn culture (New, 1995) and for shrimp culture (Chakraborti et 
al., 1985; Chanratchakool et al., 1995; Hariati et al., 1996), creating a favorable environment 
for primary productivity and plankton production.  
 
Growth and production of shrimp 
Results for growth and production of shrimp are presented in Table 2. After 110 days of 
rearing, the survival rate of shrimp was 57.76% under in-pond nursery system. But it was 
47.81% under direct stocking system. The overall survival rates of shrimp in both the 
treatment was very low than the observation of Alam et al. (1997), who reported the 
survival rate of 84% for freshwater prawn in hapa-net nursery with the stocking density 
of 250/m2. Survival rate of shrimp might be reduced due to improper acclimatization 
during stocking, uncongenial ecological conditions at culture period, disease outbreak 
and predation. In this experiment, the lower survival rate of shrimp was might be due to 
the entrance of swimming crabs in all the experimental ponds and subsequently 
predation of shrimp by the crabs. Borremans and Redant (1983) from their short time 
experiment reported about 2% of shrimp was being eaten by the predatory nature of 
swimming crab, Macropipus holsatus. However, the survival rate of shrimp was much 
higher than Apud et al. (1984), who reported the survival rate of 37.5% in pond of 40-70 
cm depth.  
 
Table 2. Production performance of shrimp (Penaeus monodon) in ponds under different 

stocking patterns 

Particulars T1 

(Direct stocking of PL) 

T2 

(In-pond nursery of PL) 

Initial weight (g) 0.007 0.007 

Weight (g) after nursery period  0.0761 0.084 

Final weight (g) 22.38 ± 6.236 22.89 ± 5.782 

Survival rate (%) 47.81 ± 3.304b 57.76 ± 2.451a 

Yield (kg/ha) 534.42 ± 27.81 b 660.69 ± 15.35 a 

FCR 1.90 ± 0.026 1.92 ± 0.020 

Figures with different superscript in the same row differs significantly 
 
Despite of lower survival rate in all the treatments, the survival rate of shrimp was 
significantly higher (p<0.05) under in-pond nursery system than direct stocking (Table 3) 
and in-pond nursery provided 9.95% better survivability than direct stocking of PL. The 
higher survival rate under in-pond nursery system was might be the positive impact of 
nursery enclosure. In the nursery enclosure, shrimp PL were reared for short time within 
a limited area which ensured available supplementary feed to them. The bamboo sticks 
and dried leafs provided shelter for the PL. Periphytonic film grown on the refuges and 
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nursery enclosure might be used as initial feed for the PL like that of the periphyton 
based carp culture mentioned by Azim et al. (2001); Wahab et al. (1999). In-pond nursery 
of PL might be also provided an extra benefit of minimizing the transfer stress and 
transfer mortality.  
 
Final weight gain (g) and FCR values were similar in both the treatments. The production 
of shrimp was 660.69 kg/ha under in-pond nursery system (T2) and it was 534.42 kg/ha 
in direct stocking (T1) of PL (Table 2). The production of shrimp was significantly higher 
(p<0.05) under in-pond nursery system (T2) than direct stocking (T1) in the cultured 
pond (Table 3). The increase in production under in-pond nursery system was mainly 
due to increased survival rate in the respective treatment. Average production of shrimp 
obtained in present experiment is quite higher than that of Apud et al. (1984), who 
reported an average yield of 340 kg/ha/crop at stocking rate of 4 – 5/m2 in monoculture 
with supplemental feed including improved water management. The production of 
shrimp 385.43 kg/ha/crop was also reported by Ahmed et al. (2000). 
 
Table 3. ANOVA of different production parameters under different stocking patterns  

Source of variance 

Direct stocking Vs In-pond nursery 

Parameters 

MS F value P value 

Final weight 0.39015 0.909017 0.394366 

Survival rate 148.5038 17.55436 0.013809* 

Production 23917.43 47.40718 0.002332* 

FCR 0.0006 1.090909 0.355232 

* Significant at 5% level 
 

CONCLUSION AND RECOMMENDATION 
In traditional shrimp culture system, farmers indiscriminately stock shrimp PL in the 
gher. Despite of no incidence of disease outbreak during culture period, the recovery rate 
of shrimp seemed very poor. Such low return rate often caused financial losses which 
demoralized them in future culture. But they did not know the ultimate cause of low 
survival rate. Among various causes inadequate conditioning of PL to pond water and 
improper nursery at initial stage might be the remarkable factor of sudden death of PL 
which leaded low survival rate and production of shrimp. The finding of the present trial 
focused that; in-pond nursery of PL might be one of the important culture tools for 
promoting the survival rate and production of shrimp under modified improved culture 
system. In case of gher condition it must be better to prepare an earthen nursery attached 
to the rearing gher to reduce the incidence of unwanted aquatic animals. 
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