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Abstract: Post larvae of Penaeus monodon were cultured in a tank with artificial sea water between
November 2009 and February 2010. Length and weight of the specimens were taken every seven days
interval for the study of growth and length-weight relationship. The overall average growth rate was
estimated at 0.36 mm per day. The mean daily growth rate was 0.53, 0.33 and 0.27 mm at the first, second
and third month respectively. The mean body weight of the cultured specimens varied from 111.17 to 874.00
mg. Average growth of the body weight was estimated at 9.03 mg per day. The relative growth coefficient
(b) and condition factor (a) was estimated at 2.94 and 0.00693. It is reveal that the exponent (b) of Penaeus
monodon was very near to the isometric value (b = 3.0). So, the growth of P. monodon cultured in tank with
artificial sea was isometric. It could be concluded that artificial sea water is feasible for culturing P.
monodon when sea water is not available or sea water resource is further away from hatchery.
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INTRODUCTION

The Giant tiger shrimp, Penaeus monodon
Fabricius, belongs to the family Penaeidea. It is a
marine crustacean that is widely reared for human food.

The natural distribution is Indo-West-Pacific,
ranging from the eastern coast of Africa, the Arabian
Peninsula, as far as South-east Asia, and the Sea of
Japan. They can also be found in eastern Australia, and
a small number have colonized the Mediterranean Sea
via the Suez Canal. Further invasive populations have
become established in Hawaii and the Atlantic coast of
the USA (Florida, Georgia and South Carolina). Both
sexes reach approximately 36 cm long, and females can
weigh up to 650 gm, making it the world's largest
species of prawn. This species is widely cultured in the
world, although it is gradually losing ground to the
white leg shrimp, Litopenaeus vannamei. Over 900,000
tones are consumed annually, two-thirds of it coming
from farming, chiefly in South-east Asia. In recent
years, tremendous developments have been made in
farming of shrimps all over the world. 

The giant tiger shrimp, P. monodon, is the major
species cultured and accounts for 58% of total shrimp
production from farms worldwide [16]. It has the fastest
growth rate among a number of penaeid species reared
in captivity[9] and is the largest species of shrimp in the
world. P. monodon is markedly euryhaline and tolerates

wide variations in salinity. M. monoceros is also highly
tolerant to salinity variations and is a candidate species
for culture in low saline areas preferably under extensive
systems.

Length-weight relationship are useful for a wide
number of studies, such as estimating growth rates, age
structure and other aspects of fish/shrimp population
dynamics[18]. Variability in the length-weight
relationship, as an indicator of condition in marine fishes
and crustaceans, is a feature that can reflect fluctuations
in the uptake and allocation of energy. These
morphometric variations can be affected by many factors
such as food, stress (overcrowding and disease), or
reproductive cycle[13,5]. In the case of penaeid shrimps,
differences in the length-weight relationship among
sexes, species, seasons, and sites have been reported for
both wild and cultured populations[6,8,14]. Seasonal
changes in the length-weight relationship of wild shrimp
populations have been related to seasonal variations in
reproductive biology, where mature shrimps have higher
weight at length than immature ones[2,5]. However, there
is no report available on growth and length-weight
relationship of P. monodon cultured in artificial sea
waters so far. Therefore, the present study has been
undertaken to see the growth pattern of P. monodon
cultured with artificial sea water in captivity.
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MATERIALS AND METHODS

Ten days old post larvae of P. monodon were
bought from the shrimp hatchery of Confa Marine
Products (PL 10) at Penang, Malaysia. In total 2000 post
larvae were kept in four aerated plastic bags and
transported to the Institute of Bioscience, Universiti
Putra Malaysia for the experiment of relative growth in
captivity. The larvae were acclimated with 20 ppt
artificial seawater and released in the cultured tank. The
size of the cultured tank was 1800000 m3 (200 cm× 100
cm× 90 cm). 

Growth experiment was conducted between
November 2009 and February 2010. For this purpose
each week at least 22 to 45 individuals were captured
from the tank to measure the length (mm) and weight
(mg). A total of 485 specimens were measured during
the 4 months of experiment. The tank was continuously
aerated during the cultured period. Shrimp feed was
bought from qualified feed manufacturer (Pt. Matahari
Sakti). Feeding frequency was 3/4 times per day. Water
temperature was maintained at 25 °C. Dissolved oxygen
was fluctuated between 6.14 and 10.47 mg/L. pH ranged
from 6.11 to 8.73. 

The length-weight relationship was calculated by the
equation W = aLb; where W is the total body weight
(mg), L is the total length (mm), a is a coefficient
related to the body form and b is exponent indicating
isometric growth when equal to 3[21]. Parameters a and
b were estimated by linear regression on the transformed
equation: Log10 (W) = log10 a + log10 (L). 

RESULTS AND DISCUSSION

Growth: Growth of the P. monodon cultured in the
captive condition with artificial sea waters are presented
in Table 1 and Table 2. It took around 90 days to grow
from 111.17 mg to 869.73 mg body weight. The overall
average growth rate in length was 0.36 mm/day. The
mean daily growth rate was 0.53, 0.33 and 0.27 mm at
the first, second and third month respectively (Table 1).

Average growth of the body weight was found to be
9.03 mg/day. The highest weight gain was 10.78 mg/day
in the 3rd months and least was 7.86 mg/day in the 1st

month. Although slow growth rate was found in the first
2 months of rearing, steady growth (10.78 mg/day) was
observed during the last month of rearing (Table 2).

Table 1: Average growth rate (mm/week) of P. monodon cultured in captivity with artificial sea water
Month Week Mean TL L – L’ Growth/week MG/week

(mm) (mm) (mm)
1st 1st (30.11.2009) 24.91 - -
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2nd (07.12.2009) 30.57 30.57-24.91 5.66 11.06
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3rd (14.12.2009) 33.47 33.47-30.57 2.90
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4th (21.12.2009) 35.97 35.97-33.47 2.50
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5th (28.12.2009) 37.72 37.72-35.97 1.75
2nd 6th (04.01.2010) 40.82 40.82-37.72 3.10 9.47
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7th (11.01.2010) 44.41 44.41-40.82 3.59
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8th (18.01.2010) 45.44 45.44-44.41 1.03
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9th (25.01.2010) 48.73 48.73-45.44 5.29
3rd 10th (01.02.2010) 50.02 50.02-48.73 1.29 7.7
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

11th (08.02.2010) 50.54 50.54-50.02 0.52
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

12th (15.02.2010) 51.14 51.14-50.54 0.60
Abbreviation: TL = total length, L = initial total length in beginning of the week, L’  = final total length at the end of week, MG = mean growth.

Length weight relationships: The length of
individuals ranged from 17 to 84 mm and the weight
from 35.30 to 3427.30 mg. Length weight relationship
of P. monodon cultured in the captivity was found to be
Log W = -2.2034 + 2.9692*Log TL (r2 = 0.9778), in
exponential form the equation was W= 0.0063 L2.9692 (r2

= 0.9798). The computed growth coefficient (b) was
2.9692 and the constant (a) was 0.0063. The
length–weight relationship curves are presented in

logarithmic scale (Fig. 1) as well as observed values
(Fig. 2). 

Information on the length-weight relationships
 (LWR) of shrimp in culture conditions is very limited.
Morphometric analysis and relative growth studies are
widely used, especially for heavily armored crustaceans,
such as lobsters and crabs, because of their hard
integument and possibility of abrupt changes during the
ontogenesis[15]. LWR can be useful in studies of gonad
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Table 2: Average growth rate (mg/week) of P. monodon cultured in captivity with artificial sea water
Month Week Mean BW (mg) W – W’ Growth/week(mg) MG/week(mg)
1st 1st (30.11.2009) 111.17 - - 55.05
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2nd (07.12.2009) 164.90 164.90-111.17 53.73
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3rd (14.12.2009) 214.50 214.50-164.90 49.60
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4th (21.12.2009) 276.32 276.32-214.50 61.82
2nd 5th (28.12.2009) 277.50 277.50-276.32 1.18 72.84
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

6th (04.01.2010) 442.42 442.42-277.50 164.92
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7th (11.01.2010) 552.55 552.55-442.42 110.13
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8th (18.01.2010) 567.68 567.68-552.55 15.13
3rd 9th (25.01.2010) 692.83 692.83-567.68 125.15 75.51
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10th (01.02.2010) 699.15 699.15-692.83 6.32
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

11th (08.02.2010) 874.00 874.00-699.15 174.85
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

12th (15.02.2010) 889.73 889.73-874.00 5.73
Abbreviation: BW = body weight, W = initial body weight in beginning of week, W’  = final body weight at the end of week, MG = mean growth

Fig. 1: Length weight relationship of P. monodon cultured in captivity with artificial sea water (logarithmic scale)

Fig. 2: Length weight relationship of P. monodon cultured in captivity with artificial sea water (arithmetic scale)
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development, rate of feeding, metamorphosis, maturity
and well being of the fish population[11,4]. A
characteristic of the length-weight relationship in fishes
and invertebrates is that the value of the exponent (b) is
3 when growth in weight is isometric (without changing
shape). If b value is different from 3, weight growth is
said to be allometric (fish changes shape as it grows
larger). Allometric growth may be negative (b < 3) or
positive (b > 3). The present estimated exponent (b =
2.94) is very near to the isometric value. It could be
concluded that artificial sea water is feasible for rearing
P. monodon for various experiment when sea water is
not available and hatchery is further away from the sea
water source. Since artificial sea water is expensive it is
recommended that commercial use may not be
economic. Further details study on culturing P. monodon
with artificial sea water is needed to see the economic
feasibility.
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