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Abstract  A comparative study of growth performance of giant tiger shrimp, Penaeus monodon from two tradit ional 
and two semi-intensive culture systems was conducted from 14th March to 16th July, 2008 in the village Pania under 
Kaligonj Upazila of Satkhira district in order to observe the following attributes: stocking density, growth, growth rate, 
survival rate, production, production rate, production cost, net profit, gross profit and water quality parameters. The average 
size of the pond in trad itional and semi – intensive culture system was 3.80 hector and 0.605 hector respectively. The in itial 
average body weight of shrimp post larvae during stocking was 0.31g and 0.305g in traditional and semi-intensive ponds. 
During harvest the final average body weight was found 23.95g and 31.75g respectively in trad itional and semi-intensive 
ponds. No nursing was observed either in traditional or semi-intensive ponds. However, fert ilizers and supplementary feed 
were used in semi-intensive culture system after stocking. The pond’s dike system was found stronger in semi-intensive 
ponds than traditional ponds. The average stocking density of PL in semi-intensive and traditional ponds were 117508 
PL/hector and 23377 PL/hector respectively. No apparent variations of water quality parameters were observed in 
traditional and semi-intensive ponds through out the culture period. Throughout the culture period, the average growth rate 
was found 0.265 g/day and 0.2 g/day in semi-intensive and traditional culture systems respectively. The average net profit 
was estimated-12463.5 BDT/hector and 677814.5 BDT/hector in tradit ional and semi-intensive culture systems 
respectively. From the above study it is understood semi-intensive culture system is said to be economically, more 
profitable and feasible than that of the traditional culture system in terms of growth, growth rate, gross and net profit. 

Keywords  Shrimp, Semi-intensive, Traditional, Post-larvae, Growth, Production, Stocking density 

 

1. Introduction 
Bangladesh is an agro-based and riverine country where 

the fisheries resources play a vital role in the socio - 
economic development of the country. Fisheries sectors 
provide fullt ime employment about 1.2 million and part 
time employment facilities to about 10.8 million people 
[1].The fisheries resources contribute 63% of the national 
animal protein intake, about 5.24% of the total GDP (gross 
domestic product) and 4.76% of the total foreign earning 
majority of which, comes from export ing of shrimp. 

In the last three decades, shrimp farming has been 
transformed from a subsistence activity into a large-scale 
indust ry p roducing 30% of world shrimp supp ly and 
generating a retail trade of $US 6 billion per year (World  
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Shrimp Farming 2003). Shrimp farming traces its origin to 
Southeast Asia where for centuries farmers raised incidental 
crops of wild  shrimp in t idal fishponds. Modern shrimp 
farming was born in the 1930s when Motosaku Fujinaga, a 
graduate of Tokyo University, succeeded in spawning the 
kuruma shrimp (Penaeus japonicus). Dr.Fujinaga cultured 
larvae through to market size in the laboratory and 
succeeded in mass producing them on a commercial scale. 
For more than 40 years, he generously shared his findings 
and published a number of papers on his works.  

The global shrimp industry has experienced phenomenal 
growth over the last twenty-two years generating more than 
730,000 metric tons of farm cultured product annually. In 
Bangladesh Shrimp farming already consumes more than 
141352.54 hectares of land and is suffering from 
unprecedented environmental p ressure to clean  up its 
damaging methodology. Production increases in shrimp 
farming over the past ten years have been primarily due to 
tremendous increases in pond area rather than increased 
output per land area. Further expansion and productivity 
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gains will most likely result from intensification brought 
about through improvements in nutrit ion and breeding 
programs. In light of the above subject matter, the present 
study was conducted to make comparison between 
traditional and semi-intensive culture systems of giant tiger 
shrimp locally known as Bagda.  

The giant tiger shrimp, cu ltured throughout Asia, has 
always represented more than fifty percent of world 
production of farmed shrimp, with the western white shrimp 
(P. vannamei), which represents close to 100% of 
production in the Western Hemisphere, coming in second. 
The black tiger shrimp, P. monodon locally known as 
“Bagda” is one of the largest penaeid shrimps reaching 260 
mm in body length and 250 g in weight[2]. It is the most 
important shrimp in the world[2]. P. monodon is the most 
important cultivable species among the penaeids. It takes 
only 3-5 months to reach a body weight of 35g[3]. P. 
monodon is omnivorous that needs only cheap food with a 
low production cost. Typical survival rates are 80-95%, 
with a survival rate of 95%, production cost are merely  half 
those of similar species, with 50% survival[3]. Relat ively 
simple facilit ies such as low cost clay bottom ponds are 
suitable for grow out, and even give better results than 
cement bottom ponds[3]. It is rather hardy and resistant to 
diseases with only a few cases reported for this prawn[4]. 
Due to this unique feature, culture practice of this species 
has been increasing day by day in  tropical and subtropical 
countries of the world[3]. 

The production of marine shrimp in  impoundments, 
ponds, raceways and tanks, got started in the early 1970s, 
and, today, over fifty countries have shrimp cu lture 
activities. In the Eastern Hemisphere, Thailand, Vietnam, 
Indonesia, India and China are the leaders, and Malaysia, 
Taiwan, Bangladesh, Sri Lanka, The Philippines, Australia 
and Myanmar (Burma) have large industries. In the Western 
Hemisphere, Mexico, Belize, Ecuador and Brazil are the 
leading producers, and there are shrimp farms in Honduras, 
Panama, Colombia, Guatemala, Venezuela, Nicaragua and 
Peru. The shrimp importing nations as the United States, 
Western Europe and Japan—specialize in high-tech 
"intensive" shrimp farming, but, thus far, their total 
production has been insignificant. In the Middle East, Saudi 
Arabia and Iran produce the most farmed  shrimp. At present 
about 150000 hectare of coastal land are under shrimp 
cultivation in the Bangladesh[5]. Bagherhat and Khulna 
districts are the most productive zone for Bagda (P. 
monodon) culture. Most of the ghers are almost traditionally, 
collect the fry from the natural sources and rear them in the 
ghers. As a result, production is 250-273 kg/ha. Where as 
production rate exceeds 1500-3000 kg/ha in some 
country[6].Total production of shrimp was 30209 metric 
tons in 2001-02. About 1447.8 corers taka was earned from 
frozen  shrimp products in 2001-02[1]. Bangladesh seafood 
export earnings were US$ 356 million in 1999-2000. Of this, 
US$ 322.5 million came from frozen shrimp alone. This 
accounted for 6.28% of the total export earnings. The black 
tiger shrimp (P. monodon) has very high demand in 

domestic and international markets the important data from 
developing countries show that shrimp import expanded 
from 5 billion$ to 7 b illion$ and in the next 5 years it will 
be 10 billion$. The main importers of frozen shrimp from 
Bangladesh are the United States, closely followed by Japan. 
The European Union as a group is the largest total importer 
of shrimp from Bangladesh. It has been estimated that the 
shrimp culture industry provides direct employment to 
some 350,000 persons, who are engaged in fry collection 
and transportation, nursery and grow-out operations, and 
handling and processing. Women have become involved in 
removing bottoms of shrimp enclosures, beheading shrimps 
in shrimp depots and collecting post larvae from the rivers 
and streams. Women are also engaged in repairing dikes 
and constructing the shrimp farm.  

As a result of increases in demand and price, shrimp 
culture started to expand in the 1970s[7]. Presently, land 
under shrimp culture has increased to about 141352.54 ha to 
52,000 ha estimated at the year 2001-2002[1]. About 75% 
of this land is located in the Khulna, Bagerhat and Satkhira 
districts in the south and the rest in the Cox's Bazar d istrict 
in the south-eastern region of the country. According to 
some estimates, the area suitable for shrimp cu lture in 
Bangladesh is around 0.2 million ha. In  Khulna areas, 
shrimp is cultured in the dry season and paddy in the rainy 
season and in the Cox's Bazar area, shrimp and salt are 
produced alternately. 

Population growth will widen the gap between demand 
and supply from wild fisheries. Ocean catches have 
stabilized at approximately  100 million tons per year and 
future supplies will have to come from aquaculture. Future 
production growth will most likely shift to intensification 
wherein  output is a consequence of production efficiency 
per unit area rather than increases in area of production. 
Efficient use of capital, environmental pressure, and unit 
cost of administration will mandate earlier return on 
investment, higher utilizat ion of existing facilities, and 
reduced exposure to crop failure from accidental loss or 
disease, and perhaps better food conversion efficiency as 
the primary ru les of operation. Now a days it is proved that, 
to fulfill the world demand, improved culture technique 
with genetic improvement could be the only alternatives. 
The present study was conducted in the shatkhira region to 
scrutinize the growth performance of P. monodon in 
traditional and semi-intensive culture systems. Satkhira is 
situated in the coastal area, near Sundarbans, which offers 
suitable precondition for shrimp cultivation. It has an area 
of 4, 12,126 hectare under shrimp cult ivation which 
comprises 30% of the total farming area of Bangladesh[8]. 
Black t iger shrimp (P. monodon) is the main candidate 
species of aquaculture in Satkhira reg ion cultured main ly 
through traditional method. Management techniques are the 
main aspects in any culture system, which need 
experimental trials investigation of physico-chemical 
parameters and knowledge of their effects on the growth of 
the cultured shrimp for a part icular region. 

Prevailing shrimp culture practice includes: extensive 
(traditional); extensive (improved); semi-intensive; and 
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intensive systems. Under the tradit ional system, tidal water 
carrying shrimp juveniles and finfish is allowed to enter 
during February to April through the sluice gates of the 
embankment. The trapped juveniles are allowed  to grow for 
about four months before harvest. After the shrimp are 
harvested, the land is used for rice cu ltivation during July to 
December. Coastal embankments, constructed to increase 
rice production, adversely affected the natural life cycles of 
many fish and prawns inhabiting the seas and the estuaries. 
Extensive shrimp farming (low-density) is conducted in the 
tropics, in low-lying impoundments along bays and tidal 
rivers, often in conjunction with herbivorous fish. 
Impoundments range in size from a few hectares to over a 
hundred hectares. When local waters are known to have 
high densities of larval shrimp, the farmer opens the gates, 
impounds the wild larvae and then grows them to market 
size. Fishermen also capture wild post-larvae and sell them 
to extensive farmers for stocking. However, stocking 
densities are quite low, not over 25,000 post-larvae per 
hectare. The tides provide a water exchange rate from 0 to 
5% per day. Shrimp feed on naturally occurring organisms, 
which may be encouraged with organic or chemical 
fertilizer. Construction and operating costs are low and so 
are the y ields. Cast-nets and bamboo traps produce harvests 
of 50 to 500 kilograms (head-on) per hectare per year. 
Production costs range from $1.00 to $3.00 per kilogram of 
live shrimp. Since it is illegal in many countries to build 
new shrimp farms in tidal and mangrove areas, almost no 
new extensive shrimp farms are being constructed today.  

Improved extensive is a superior form over extensive 
culture system. Where ponds are usually a few ha to 50 ha 
in size and are normally t idally fed with water. Smaller 
ponds at higher elevations are sometimes filled  with a pump. 
Two to three juveniles are stocked /m2. Lime and fert ilizers 
are used and feeding is also done, but not systematically. 
About 50% of the pond water is exchanged during each 
spring tide cycle or 5–7 cm of water is exchanged every 
alternate day. Production is usually between 0.6–1.0 
Mt/ha/year over two crops. 

Semi-intensive is another improved form of aquaculture. 
In this system, 10–35 post-larvae /m2 are stocked in s maller 
ponds, with sizes ranging from 0.4–5.0 ha. They are given 
mostly pelleted feed but they also partly  subsist on natural 
foods. The ponds are generally aerated and 10–20% of 
water is exchanged daily by g ravity drainage. Yields of 2–5 
Mt/ha/yr are commonly obtained. The fourth one, intensive 
is the highly scientific cu lture system organized by a 
stocking density of 35 post-larvae/m2, pond size ranging 
from 0.1 ha to 5 ha in size. Water is aerated and at least 
30% of pond water is exchanged daily. Shrimp are fed 
entirely with artificial feed and production is about 5–10 
Mt/ha/year.  

Although almost all of the shrimp farms built in the last 
few years are semi-intensive and intensive in nature, much 
of the world 's production still comes from extensive farms. 
India, Vietnam, Bangladesh, the Philippines and Indonesia 
are good examples of countries with vast areas of extensive 

farms. Ecuador and Honduras have extensive farms. China 
pursues its own brand of intensive farming. Japan, Taiwan 
and the United States concentrate on intensive shrimp 
farming—and intensive farms occur in all the major shrimp 
farming areas of the world. During the last twenty years, 
shrimp culture p ractices in  Bangladesh have changed from 
traditional to improve traditional and there is increasing 
emphasis now on semi-intensive systems.  

Presently most of the shrimp farms in Kaliganj thanna, 
Satkhira are fo llowing trad itional type of culture methods 
which involves no or very little  effort in pond preparation, 
acclimat ion, nursing of fries, supplementary feeding, 
predator control and regular water quality monitoring. As a 
result, the production rate rarely exceeds 150 kg/ha/year, 
which is far bellow the production rate achieved in other 
tiger shrimp producing countries in the world[9]. Besides, 
shrimp farmers face many problems, such as, land use right, 
land use policy, legal supports, shortage of shrimp fry, 
infrastructure, industrial credit and marketing facilities. 
Very recently production of shrimp faced b ig setback due to 
viral out-breaks. It is estimated that viral infection causes a 
loss of world production of US Dollar 2 billion[10]. New 
diseases are still being found and man become suspicious 
minded to carry out culture practices of shrimp. It is ev ident 
that viral diseases are more susceptive to marine and 
brackish water shrimps than fresh water prawns [11]. 

In the research world, concerning penaeid shrimp 
farming, significant effort has been so far paid to the 
intensification of monoculture of P. monodon in overseas 
countries[12, 4, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 
25, 26, 27, 28, 29 and 30]. Effect of various environmental 
factors on growth and survival of larvae, post larvae, 
juvenile and adult of P. monodon” has also been studied in 
various countries[31, 32, 33, 34, 35, 36, 37, 38].[39] 
Described various culture techniques of shrimp in Japan. In 
a series of reports[40, 41, 42, 43] described the nutrit ional 
aspects of shrimp and effects of dietary supplements on the 
feeding behaviour of shrimp.[44] Described in detail 
collection, handling and transportation of shrimp seed.[45] 
Described about construction of model ponds for shrimp 
culture.[46, 47] gave valuable suggestion for planning of 
shrimp farms  and pointed out the criteria for intensive 
shrimp farms.[48, 49] described nutritional aspect of P. 
monodon and water quality management for intensive 
shrimp culture.[50] described extensive and semi-intensive 
shrimp cu lture practiced in the Philippines.[51] pointed out 
important criteria for selecting healthy post larvae for 
stocking into ponds.[52] gave an idea of economic 
evaluation of the extensive, modified  extensive, semi - 
intensive and intensive systems of shrimp culture in the 
Philippines.[53] described the status and prospects of 
shrimp industry in the Philippines.[54] discussed shrimp 
health in aquaculture.[55] described typical shrimp d iseases, 
their causes, prevention and control measures.[56] 
discussed the various management techniques of P. 
monodon under extensive and semi-intensive system. 

In Bangladesh, a few studies have so far been made to 
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evaluate the growth, survival and production of P. monodon 
under the semi-intensive and other culture system with 
formulated pelleted feed and higher densities in coastal 
brackish water ponds.[57] observed some physico-chemical 
parameters of t ide-fed shrimp ponds.[58] studied the 
limnology of experimental shrimp ponds in Chandpur. The 
effect of stocking densities on the growth, survival and 
production of black t iger shrimp in brackish water ponds 
was studied by[59].[9] studied the production rate of P. 
monodon using various densities and supplemental feed in 
brackish water ponds at Paikgacha, Khulna.[60] carried out 
semi-intensive culture o f Bagda during winter season in 
Cox’s Bazar.[61] also studied production rate of Bagda in 
brackish water ponds of Bangladesh.[9] studied the effect of 
acclimat ization periods on survival of transported Bagda 
fries. The food and feeding habit o f the species has been 
studied by [62]. The length-weight relationship of the 
species has been studied by [63].  

The present study has been carried out to compare the 
growth performance o f Bagda (P. monodon) between 
traditional and semi-intensive culture methods that widely 
practiced at Kaliganj in Satkhira district with the following 
objectives: 
● To know the growth performance in  traditional and 

semi-intensive culture systems. 
●  To know the economic feasibility of two culture 

methods  
● To know the effect of stocking density on growth, 

survival and production in different culture methods. 
● To  know the effect of physcio-chemical parameters 

on growth and survival of cu ltured shrimp in two  different 
management systems. 

2. Materials and Methods 
2.1. Selection of the Study Area 

The survey was conducted in the v illage Pania under 
Kaliganj Upazila of Satkh ira District. Two tradit ional (T1 
and T2) and two semi-intensive (S1 and S2) cu ltured ponds 
were used in the present study. The water surface areas of 
the two traditional ponds T1 and T2 were 4.0 and 3.6 hector 
respectively and two semi-intensive ponds S1 and S2 were 
0.75, and 0.46 hector respectively.  

2.2. Study Period 

The study was conducted from 14th March 2008 to 16th 
July 2008.  

2.3. Data Collection 

Various physical conditions of the ponds such as types of 
soil, gher dike, depth of water, co lor of the water, presence 
or absence of aquatic weed, etc. were collected at the 
beginning of the study for once. Physico-chemical 
parameters of the ghers such as pH, alkalinity (mg CaCo3 / 
L) and DO (ppm.) were measured using chemical kits 

[NASA chemical kit, CP Aquaculture (India) Pvt. Limited] 
whereas salinity (ppt.) were determined by using 
refractometer ( Model: ref 201) and temperature was 
measured by using thermometer at every seven days 
interval. At the same time the average body weight (gm) 
2.5% shrimp were measured using a d igital weight machine 
(Model: fej-200). Samples of shrimps were collected from 4 
to 5 selected spots using a cast net and the samples were 
kept in  a plastic bucket  which was washed by potassium 
permanganate as an anti-septic. Data related too shrimp 
culture and productivity including pond preparation 
procedure, fry stocking and post stocking management 
including liming, fertilizat ion, supplementary feeding and 
production were collected from farmer’s record book.  

2.4. Semi-Intensive Culture System 

2.4.1. Inlet and Pumping System 

There was an inlet in the middle of the reservoir in front 
of the source of river water. There was also a pump 
machine for collecting  water for reservoir from the river. 
Inlet was prepared to obtain the best quality of incoming 
water. 

2.4.2. Reservoir  

Two reservoirs were prepared for the farm to supply 
necessary water in the culture ponds. The area of reservoirs 
was 0.27 hector and 0 .40 hector.  

2.4.3. Aeration 

Square shape ponds were aerated using electrical aerator. 
Each pond was aerated using two long-arm aerator installed 
at the opposite corner of the pond and powered by generator. 
It was operated about 12 hours/day. 

2.4.4. Dikes 

Dikes were 0.3m above the maximum water level which 
was high enough to prevent flooding. Polythene was used 
along the dike, which continued up to the 1 meter depth of 
the bottom. Slope of d ike was 1: 3 m.  

2.4.5. Inlet and outlet 

Both the ponds had inlet and outlet systems.  

2.4.6. Build ings 

Two houses were made – one for storing necessary 
materials and another for the accommodation of workers. 

2.4.7. Pond Preparation  

Water of the ponds was removed from the ponds by using 
pump machine and also black soil was removed from the 
bottom of the ponds. Then the bottom of the ponds was 
dried by the sunlight as long as the bottom soil had become 
cracked. Then ploughing was done by using tractor for two 
times about one week interval. Entrance of unwanted and 
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fouling organis ms was restricted by fencing round the pond. 
Water was reserved into reservoir from river. After 
settlement, water was bleached by using bleaching powder 
into water. After three days dolomite was given at  65kg/hec. 
After one week water was shifted from reservoir to the 
ponds. 

2.5. Traditional Culture System 

2.5.1. Farm Design and Pond Preparation  

There was no specific design followed by the farmer for 
traditional culture system. Pond preparation was done as 
usual. At the very beginning of pond preparation the bottom 
mud was removed by the farmer. The bottom mud was dug 
with a spade until the undesirable bottom black soil was 
partially removed. Then dike was repaired to avoid the loss 
of culturable species. The farmer carried out the repairment 
of the dikes. The farmer pulled out manually aquatic weeds 
present in the ghers. The netting controlled the aquatic 
weeds. In order to control predator, rotenone was used. The 
main source of water was the tide of the nearby river. In 
some cases he was used to pump water. The liming rate 
varied from 15-100 kg/bigha which was spread over the 
gher bottom including the d ike walls. Liming was done 
during fair weather.  

2.6. Stocking Management  

2.6.1. Source of fry  

The sources of fry was hatchery which was PCR tested 
by SSOQ for semi-intensive culture. For traditional culture, 
sources of fry include both wild source fry and hatchery - 
produced fry. 

2.6.2. Acclimatization  

The fry  were carried to the gher in an  earthen container 
called  hari. The farmer acclimat ized the fry through gradual 
exchange of transported water with the ghers water. This 
was done by slowly adding pond water to the container. 

2.6.3. Stocking Time  

The farmer stocking shrimp fry in the ghers in the month 
of March and stocking was done in the morning because 
shrimp fry were h ighly sensitive to abrupt changes of water 
parameters and exposure to sunlight. 

2.6.4. Stocking Rate 

For semi-intensive ponds: 
S1 =130667 PL/hector (14/m2) 
S2 = 104348 PL/hector (11/m2) 
For tradit ional ponds: 
T1 = 25334 PL/hector (3/m2) 
T2 = 21419 PL/hector (2/m2) 

2.6.5. Stocking of Other Species 

In semi-intensive ghers there was no other species and in 

traditional ghers , stocking of other species were galda, rui, 
katla, silver carp, mrigal. 

2.6.6. Feed and Feding 

The farmer used CP feed (manufactured and marketed by 
CP Aquaculture Private Ltd., India) for semi-intensive 
culture. Farmer mixed 1 egg + 5 g C-Vita + 20 g flour with 
1 kg CP feed and feeding frequency was four (6 AM, 11 
AM, 5 PM, 10 PM) with a feeding rate prescribed by the 
feed manufacturer. However, for t raditional ghers the 
farmer didn’t use supplementary feed. 

2.7. Post Stocking Management 

2.7.1. Sampling 

Sampling was done in weekly interval for measuring 
body weight of the species and checking water quality 
parameters in semi-intensive culture ghers. In contrast, no 
sampling was done in traditional cu lture ghers. 

2.7.2. Fert ilization  

Both semi-intensive and traditional culture ghers were 
fertilized by inorganic fert ilizer through out the culture 
period. Organic fert ilizer was used only for tradit ional 
culture ghers. 

2.7.3. Liming  

During culture period the farmer used dolomite just 
before the moult ing period in h is semi-intensive ghers. 
Liming was often done to prevent algal bloom.  

2.7.4. Harvesting 

Harvesting was done at a time in semi-intensive ghers . 
For this, farmer opened the outlet to remove water of the 
ghers and set a set-bag-net at the mouth of the outlet. He 
also used khepla jal. 

In traditional ghers partial harvesting was done from June 
to August by using net. At the end of the culture period, 
farmer carried out complete harvest by draining out the 
pond and then hand picking the fishes.  

2.8. Data Analysis 

2.8.1. Growth rate 

Growth rate was determined in terms  of weight (g ). The 
growth rate of the shrimp was calculated following [58]: 

Growth rate (g/day) =  

Where, W2 = Weight (g) at time T2 
W1 = Weight (g) at time T1 
T2 = Date of last sampling 
T1 = Date of previous sampling  
Here, T2- T1 = 7 days 

2.8.2. Survival Rate 
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The survival rate was calculated by using the following 
formula: 

  

2.8.3. FCR (Food Conversion Ratio) 

The food conversion ratio for the semi-intensive ponds 
was calculated following New (1990) as follows  

 

2.8.4. Specific Growth Rate 

100
12

12)(% ×−

−
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Where, W1 = the initial live body weight (g) at time T1 

(day) 
W2 = the final live body weight (g) at t ime T2 (day) 

3. Results 
3.1. Water Quality Parameters 

3.1.1. Water Temperature 

1). Semi-intensive (S1 and S2) Ponds: The water 
temperature values were varied between 28℃and 33℃  in 
all the ponds. The water temperature values were found to 
fluctuate in all the ponds during the culture period (Figure 
1). 

2). Traditional (T1 and T2) Ponds: The water 
temperature values were varied between 27℃ and 34℃  in 
all the ponds. The water temperature values were found to 
fluctuate in all the ponds during the culture period (Figure 
2). 

3.1.2. Water A lkalinity 

1). Semi-intensive (S1 and S2) Ponds: The water 
alkalinity values were varied between 120mg/L and 190 
mg/L in all the ponds. The water alkalinity values were 
found to fluctuate in all the ponds during the culture period 
(Figure  3). 

2). Traditional (T1 and T2) Ponds: The water alkalin ity 
values were varied between 90mg/L and 140 mg/L in all the 
ponds. The water alkalinity values were found to fluctuate 
in all the ponds during the culture period (Figure 4). 

3.1.3. Salinity  

1). Semi-intensive (S1 and S2) Ponds: The water salinity 
was varied between 7 ppt and 14 ppt in all the ponds. The 
salinity gradually increased from March 24 to May 19, 2005 
in all the ponds (Figure 5). There after it started to decline. 
The fluctuation of salin ity values showed different patterns 
in all the ponds through out the culture period.  

2). Traditional (T1 and T2) Ponds: The water salin ity 
was varied between 7 ppt and 18 ppt in all the ponds. The 
salinity gradually increased from March 24 to May 19, 2005 
in all the ponds (Figure 6). There after it started to decline. 
The fluctuation of salin ity values showed different patterns 
in all the ponds through out the culture period.  

3.1.4. pH 

1). Semi-intensive (S1 and S2) Ponds: The pH values 
were varied between 8 and 8.2 in all the ponds. The 
fluctuation of pH values showed different patterns in all the 
ponds through out the culture period (Figure 7). 

2). Traditional (T1 and T2) Ponds: The pH values were 
varied between 7.3 and 8.8 in all the ponds. The fluctuation 
of pH values showed different patterns in all the ponds 
through out the culture period (Figure 8). 

 
Figure 1.  Weekly water temperature of two semi-intensive ponds 
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Figure 2.  Weekly water temperature of two traditional ponds 
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Figure 3.  Weekly water alkalinity in two semi-intensive ponds 

 
Figure 4.  Weekly water alkalinity in two traditional ponds 

 
Figure 5.  Weekly water salinity of two semi-intensive ponds 
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Figure 6.  Weekly water salinity of two traditional ponds 

 
Figure 7.  Weekly water pH of two semi-intensive ponds 
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Figure 8.  Weekly water pH of two traditional ponds 

 
Figure 9.  Weekly water DO of two semi-intensive ponds 
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Figure 10.  Weekly water DO of two traditional ponds 

3.1.5. DO 

1).Semi-intensive (S1 and S2) Ponds : The DO values were varied between 4 ppm and 9 ppm in all the ponds. The 
fluctuation of DO values showed different patterns in all the ponds through out the culture period (Figure 9). 

2). Traditional (T1 and T2) Ponds: The DO values were varied between 4 ppm and 7 ppm in all the ponds. The fluctuation 
of DO values showed different patterns in all the ponds through out the culture period (Figure 10). 

3.1.6. Growth 

1). Semi-intensive (S1 and S2) Ponds:  
The growth of P. monodon by weight in all the ponds are presented in Figure 11. The growth of P. monodon by weight 

in all the semi-intensive ponds increased throughout the culture period. The in itial average body weight of shrimps in the 
pond S1 and S2 were 0.3g and 0.31g respectively. After 120 days of culture period the final weight in  the pond S1 and S2 
were 31.6352g and 31.8705g respectively. The init ial overall average body weight was measured 0.305g and the final 
overall average body weight was measured 31.75285g. Therefore, the overall average absolute growth (Final weight – 
Initial weight) of the shrimp in semi-intensive ponds was found to be 31.45g. 

Table 1.  Water quality parameters 

 S1 pond S2 pond T1 pond T2 pond 

Highest salinity (ppt) 14 
 14 18 18 

Lowest salinity (ppt) 7 
 7 7 7 

Average salinity (ppt) 9.67 9.78 11.78 12.94 

Highest alkalinity (mg/l) 160 
 

190 
 130 140 

Lowest alkalinity (mg/l) 120 
 

160 
 90 90 

Average alkalinity (mg/l) 141.11 175 104.44 114.44 

Highest DO (ppm) 7 
 

9 
 6.5 7 

Lowest DO (ppm) 4 
 

5 
 4 4 

Average DO (ppm) 5.22 7.39 4.89 5.36 

Highest pH 8.2 
 8.2 8.5 8.8 

Lowest pH 8.0 
 8.0 7.3 7.4 

Average pH 8.14 8.14 7.98 8.19 

Highest temperature(℃) 33 
 33 34 34 

Lowest temperature(℃) 28 28 27 28 
Average temperature(℃) 31 31 31 31 
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Figure 11.  Weekly growth performance of two semi-intensive ponds 

2). Traditional  (T1 and T2) Ponds: The growth of P. monodon by weight in all the traditional ponds increased 
throughout the culture period. The init ial average body weight of shrimps in the pond T1 and T2 were 0.3g and 0.32g 
respectively. After 120 days of culture period the final weight in the pond T1 and T2 were 24.5g  and 23.4g respectively. The 
initial overall average body weight was measured 0.31g and the final overall average body weight was measured 23.95g. 
Therefore, the overall average absolute growth (Final weight – In itial weight) of the shrimp in  tradit ional ponds was found 
to be 23.64g. 

3.1.7. Survival Rate 

1). Semi-intensive (S1 and S2) Ponds:  
The average survival rate o f shrimp from two semi-intensive (S1 and S2) ponds was found to be 58% and 83% 

respectively. 
2). Traditional (T1 and T2) Ponds:  

Table 2.  Pond wise total and average production, production rate, growth rate, SGR, survival rate and FCR of P. monodon in two semi-intensive (S1 and 
S2) and two traditional (T1 and T2) ponds  

Treatment 

 S-1 S-2 Average T-1 T-2 Average 

Pond size(hector) 0.75 0.46 0.605 4.00 3.60 3.80 

Stocking 
density(PL/hector) 130667 104348 117508 25334 21420 23377 

Mean initial weight (gm) 0.3 0.31 0.305 0.3 0.32 0.31 

Mean final weight (gm) 31.6352 31.8705 31.75285 24.5 23.4 23.95 

Mean weight gain (gm) 31.34 31.56 31.45 24.2 23.08 23.64 

Total initial weight (gm) 29400 14880 22140 30400.5 24675.2 27537.85 

Total final weight (gm) 1800000 1265000 1532500 375800 292850 334325 

Production rate (kg/hec.) 2400 2700 2550 94 81 87.5 

Total weight gain (gm ) 1770600 1250120 1510360 345399.5 268174.8 306787.2 

Growth rate (g/day) 0.26 0.27 0.265 0.2 0.2 0.2 

SGR (% day) 1.69 1.68 1.68 1.59 1.55 1.57 

Survival rate(%) 58.00 83.00 70.50 15.00 16.00 15.50 

Mortality rate(%) 42.00 17.00 29.50 85.00 84.00 84.50 

FCR 1.20 1.20 1.20    
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Figure 12.  Production rate (kg/hector) of P. monodon in two semi-intensive (S1 and S2) and two traditional (T1 and T2) ponds 

The average survival rate of shrimp from two trad itional 
(T1 and T2) ponds was found to be 15% and 16% 
respectively. 

3.1.8. Production 

1). Semi-intensive (S1 and S2) Ponds:  
The total production and production rate of P. monodon 

in both the semi-intensive ponds are shown in Figure 12. 
Total production of S1 and S2 were found to be 1800kg and 
1265kg with production rate of 2400kg/hector and 
2635kg/hector respectively. 

2). Traditional (T1 and T2) Ponds:  
The total production and production rate of P. monodon 

in both the traditional ponds are shown in Figure 13. Total 
production of T1 and T2 were found to be 375.8 kg and 
292.850 kg with production rate of 94kg/hector and 
81kg/hector respectively. 

3.1.9. FCR (Food Conversion Ratio) 

The final FCR in pond S1 and S2 were found to be 1:1.2 
and 1:1.2 and the overall average it was 1:1.2  

3.2. Cost-Benefit Analysis 

● Total operating cost = Direct cost + Indirect cost = 
64677.00 Tk. 

● Gross profit = Total sells revenue – Total operating 
cost =7073.00 Tk. 

● Net profit = Gross profit – Admin istrative cost = 
-24927 
● Total operating cost = Direct cost + Indirect cost = 

912371.00Tk. 
● Gross profit = Total sells revenue – Total operating 

cost =1487629.00 Tk. 
● Net profit = Gross profit – Admin istrative cost = 

1355629.00 Tk. 

 

Table  3.  Estimated per hector cost-benefit  analysis for two traditional 
ponds 

Line item Cost (Tk) for T1 Cost (Tk) for T2 Total cost 

Direct production cost 

Urea 210.00 210.00  

TSP 260.00 260.00  

Cow dung 1000.00 1000.00  

Dolomite 800.00 800.00  

CaO 3500.00 3500.00  

Seed 12667.00 10710.00 38917.00 

Indirect production cost 

Pond repairing 2880.00 2880.00  

Predator 
control 

(Rotenone) 
1000.00 1000.00  

Land rent 9000.00 9000.00 25760.00 

Administrative expense 

Staff salary 12000.00 12000  

Transportation 
cost 5000.00 3000 32000.00 

Computation of sells revenue: 

Line item T1 

(Amount/hector) 
T2 

(Amount/hector) Total sells 

Total 
production 94 kg 81 kg 71750.00 
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Table 4.  Estimated per hector cost-benefit  analysis for two semi-intensive 
ponds 

Line item Cost (Tk) for 
S1 

Cost (Tk) for 
S2 Total cost 

Direct production cost 
Inlet + outlet 

PVC pipe 7200.00 7200.00  

Fertilizer before 
stocking    

Urea 210.00 210.00  
TSP 260.00 260.00  

Cow dung 1000.00 1000.00  
Fertilizer after 

stocking    

Urea 168.00 168.00  
TSP 208.00 208.00  

Molamix 
(molasses + rice 

bran) 
3114.00 3114.00  

Liming before 
stocking    

Dolomite 800.00 800.00  
CaO 3500.00 3500.00  

Liming after 
stocking    

Dolomite 3488.00 5040.00  
CaO 3731.00 4865.00  

Chemicals    
Super PS 12410.00 18360.00  

Seed 65333.00 52174.00  
Feed    

CP feed 213075.00 256050.00  
Egg 8523.00 10242.00 686211.00 

Indirect production cost 

Pond preparation 3600.00 3600.00  
Long arm 

aerator 28000.00 28000.00  

Pump mechine 6000.00 6000.00  
Net 4000.00 3200.00  

Digel 26880.00 26880.00  
Labour 36000.00 36000.00  

Land rent 9000.00 9000.00 226160.00 
Administrative expense 

Staff salary 36000.00 36000.00  
Transportation 

cost 30000.00 30000.00 132000.00 

 
Computation of sells revenue: 

Line item S1 
(Amount/hector) 

S2 
(Amount/hector) Total sells 

Total 
production 2400 kg 2700 kg 2400000.00 

4. Discussion 
4.1. Water Quality Parameters 

4.1.1. Water Temperature 

Temperature is one of the most important physico - 
chemical parameters (others are salinity, pH, water 
transparency and water depth) that have direct effect on the 

growth of marine shrimp[38].[49] reported that the 
optimum temperature for P. monodon culture is 25℃  to 
32℃.[56] mentioned a range of water temperature from 
25℃ to 30℃  would  be favorable for P. monodon culture. 
For penaeid species, recommended range of temperature is 
about 25℃  to 30℃  [56]. In the present study water 
temperature was found to fluctuate between 28℃  and 33℃  
in trad itional ponds and 27℃  to 34℃  in  semi-intensive 
ponds (Table-1). 

4.1.2. Salinity  

Fluctuations in salinity below 8 ppt or above 18 ppt have 
been reported to be retard for growth of penaeid shrimp[28]. 
The different trends were found for both the culture systems 
in the present study. The salinity varied from 7 ppt to 18 ppt 
in traditional and 7 ppt to 14 ppt in semi-intensive ponds, 
which were favorable for the growth of shrimp 
(Table-1).[47 and 56] mentioned that the optimum range of 
salinity for P. monodon farming would be 10 ppt to 25 
ppt.[64, 12 and 4] have observed a direct influence of 
salinity on the growth of P. monodon. Although low and 
high salinit ies below 10 ppt and above 25 ppt were reported 
to retard growth of P. monodon [47, 56]. 

4.1.3. pH 

The best range of water pH for shrimp culture is 7-9[28]. 
The pH values in all t raditional and semi-intensive ponds in 
the present study were within th is range. [47] Noted that 
optimum range of pH is 6.8-8.7 for shrimp culture. The pH 
range in all the traditional and semi-intensive ponds 
indicated that the water was alkaline with pH ranging from 
7.3-8.8 and 8-8.2(Table-1). Low pH reduces ammonia 
toxicity  [65] but mobilizes metals, including iron and 
aluminum, which can reduce yields in aquaculture ponds 
[66]. Low pH can also reduce natural pond productivity 
presumably by reducing the availability of nutrients [67] 
including phosphorus[68] and carbon sources for 
photosynthesis, e.g. bicarbonates and hence alkalin ity. If the 
pH is reduced, problem may be encountered with soft 
shrimp exoskeletons and this could affect marketability [66]. 
[69] reported that lower and higher pH values occurred due 
to high rainfall and high abundance of algae respectively. 
To maintain pH level at optimum range, lime was applied 
regularly  in  the semi-intensive ponds. However, no 
significant difference in pH values in semi-intensive ponds 
was noticed with tradit ional ponds.  

4.1.4. Alkalinity  

For successful culture of P. monodon alkalinity is 
recommended to be >80 mg/L[70]. A lkalinity is the 
buffering capacity  of the pond water. The h igher the 
alkalinity, the better the stabilizat ion of the pond system. 
The CP Aquaculture Pvt. Ltd. recommended the range of 
alkalinity from 80 mg/L to120 mg/L for shrimp culture. In 
the present study alkalinity was founding fluctuate between 
100-220 mg/ l in semi-intensive ponds and 90-140 mg/L in 
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traditional ponds. 

4.1.5. DO 

In the present study DO level varied between 4-9 ppm in  
semi-intensive ponds and 4-7 ppm in tradit ional ponds 
whereas[71 and 72] considered 4-8 ppm of DO as favorable 
range for shrimp culture.[73] considered 4-8 ppm or more 
to desirable range.[74] suggested that there are long term 
effects of DO level on the growth of shrimp.  

4.1.6. Growth 

Among the traditional ponds, comparat ively higher 
growth by weight was found in pond T1 where among the 
semi-intensive ponds, higher growth by weight was found 
in pond S2. The final average growth by weight of P. 
monodon in the present study after 120 days was 23.95g in 
traditional pond and 31.75g in semi-intensive pond. The 
stocking density of PL was 3 PL/m2 in tradit ional ponds and 
13 PL/m2  in  semi-intensive ponds. Comparatively a h igher 
growth by weight was found in the semi-intensive ponds 
(Table-2).[59] for example, found 21.65 ± 0.81g in 120 
days with the stocking density of 5PL/m2. In another 
experiment in  brackish water,[9] reported a weight gain of 
27.99 ± 2.07g in 105 days with a stocking density of 
4PL/m2. While[22] found a final harvesting weight at 19.0g 
in 105 days with a stocking density of 5 PL/m2 in fresh 
water ponds. In another experiment in brackish water,[7] 
reported a weight gain  of 32g  in  126 days with stocking 
density of 18PL/m2 and 26g in 112 days with stocking 
density of 17PL/m2.[3] reported a weight gain of 31.5g and 
31.3g in 106 days with a stocking density of 16 PL/m2.  

4.1.7. Growth Rate 

The overall g rowth rate 0.265g/day and 0.20g/day in 
semi-intensive and traditional ponds respectively (Table-2). 
0.18g/day reported by[59]; 0.28g/day by[9];  0.15g/day 
by[22]; 0.05g/day by[75]. The comparatively  higher growth 
rate of shrimp in semi-intensive ponds may be due to better 
feeding and better management than the traditional ponds.  

4.2. Production, FCR and Cost Benefit Analysis 

4.2.1. Production 

The production rate of P. monodon in traditional pond T1 
and T2 was 94kg/hector and 81 kg/hector respectively and 
semi-intensive pond S1 and S2 was 2400 kg/hector and 
2700kg/hector. The p resent production rate in  tradit ional 
ponds seems to be lower than the findings of 767.50 kg 
/hector reported by[22]; 980.50 kg/hector reported by[59]; 
420.20 kg/hector by[9] and 554.34 kg/hector by[75]. The 
present production rate in  semi-intensive ponds seems to be 
satisfactory with the findings of 4008 kg/hector reported 
by[3]; 3581 kg/hector by[7]. 

4.2.2. FCR 

The overall average FCR of P. monodon in the present 
study after 120 days was 1:1.2 in semi-intensive ponds 

(table-2). It is highly satisfactory when compared with the 
findings of 1:1.69 and 1:1.78 by[3] in semi-intensive 
method for the same species. 

4.2.3. Cost-Benefit Analysis 

In the present study, it was found net loss from the 
traditional ponds and a higher benefit was gained from the 
semi-intensive ponds.  

Culture system Net profit Tk/hector 

Traditional -24927.00 

Semi-intensive 1355629.00 

From the table it is clear that semi-intensive culture 
system is economically more feasible than that of traditional 
culture system. 

5. Conclusions 
In the present study it is observed that semi-intensive 

culture system is better in all aspects of growth and 
economic feasibility (growth rate, survival rate, production 
rate, net profit and gross profit) than the traditional cu lture 
systems. Production cost in semi-intensive culture system is 
higher than the traditional culture system, which could be 
compensated by the total profit. The reason for the higher 
production rate in the semi-intensive culture system is due 
to higher stocking rate of PL, use of feed, regular use of 
lime, fertilizers, chemicals and better pond management 
practice. 

The major setbacks of expanding semi-intensive culture 
system among with the farmers are- 
● Lack of extensive service from Government and 

Non-Government organizat ion 
● Insufficient credits to the farmers.  
● A huge fear about outbreak of viral disease with 

comparatively higher stocking rate of the shrimp PL.  
To overcome the above-mentioned problems Government  

and Non-Government agencies should expand their 
extension services to the rural farmers to make them 
understand about scientific culture system of shrimp. It is 
also argent to set up a new micro-credit  service system only 
for shrimp farmers in the costal zone of Bangladesh. The 
credit system should be easy for the illiterate farmers to get 
lone within shortage period of time. Research activities on 
shrimp disease should be given immediate priorities, so 
those farmers might be taken preventive measurement 
against the out break of viral diseases. If proper steps are 
taken to overcome the problems of the farmers, they will 
get benefit by these, which promote our national economy. 
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