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Abstract
An experiment on use of artificial seawater for rearing of freshwater prawn larvae was
conducted for a period of 42 days. Prawn larvae were reared under three treatments.
In T1, artificial sea water; in T2, artificial sea water 507o+ brine 5O7o and in T3, brine
were used. The average temperature of water was 31.18"C in Tr, 31.10"C in 12, and
3L.52 oC in T3. The pH value ranged from was 7.70 to 8.65. The dissolved oiygen
content of water in different treatments was found to vary between 5.65 and, 7.40
mgL. The ammonia of water varied from 0.17 to 0.32 mgtL The range of alkalinity
in different treatments during the study period was between L2L - 191 mgfL.The range
of nitrite in different treatments during the study period was between 0.37 - 0.91 mgtL.
The survival rate of prawn larvae were 52.32Vo (T), 49.28Vo (Tz) and 48,66 Vo Gs).
This result indicated that artificial sea water is the best media foilarvae culture due to
absence of pesticide or other heavy metal contamination and free from pathogen.
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Introduction
The giant freshwater prawn
Macrobrachium rosenbergii, locally
called "Golda" is a very popular food
item all over the world, which is
indigenous to South and Southeast
Asia, parts of Oceania and some Pacific
islands. Freshwater prawn, an
indigenous species of Bangladesh has
been introduced to aquaculture in the
coastal areas and few of other areas

depending on naturally collected seed.
The production of prawn from natural
sources is decreasing day by day due to
various man-made and natural causes.

Anificial seawater has been used in
some recirculation system, especially in
research. The stimulus for such work is
that its use may reduce the problems
caused by water pollution, parasites and
the presence of prawn competitors and
predators in larval rearing tanks. Many
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formulations for artificial seawater exist
and commercial preparations are sold in
the aquarium trade. The exact and
specific ionic composition that is
optimum for freshwater prawns is not
yet known. Artificial seawater contains
the essential ions sodium, potassium,
chloride, carbonate and sulphate,
together with the correct ratio of
calcium and magnesium (New, 2002).
This preparation may not be complete,
and there is some evidence that its use
increases oxygen consumption after
larval stage Y but it (and variations of
the formula) have been used in research
and a few commercial cycles in Brazil
The unit cost, even for such a simple
formula, is high (e.g.US$ 7 5tm3 in
Brazil in 2000). However, not much is
required because evaporative losses can
be made up with freshwater alone and,
if properly handled and processed, the
same brackishwater can be used for two
consecutive larval cycles without
affecting production (New,2002).
Commercial production of
Macrobrachium malcolmsonii seeds
using artificial seawater water and
crude common salt was tested by
Soundarapandian, et al. (L994). They
found that there was no significant
difference in the post-larval production,
percentage of survival and post
larvaelhtre in both the media used for
the study. This study will be useful not
only in the production of seeds of M.
malcolmsonii round the year but also in
establishing hatcheries in inland

regions. Kanaujia and Mohanty (1996)
established seed production of
Macrobrachium malcolmsonii in
artificial seawater and found the post-
larval production in synthetic and
natural seawater did not show any
significant differences. So, the present
experiment was design to evaluate the
suitability of artificial seawater for
Macrobrachium ro senbergii post larvae
(PL) production in Bangladesh.

Meterials and Method

1. Description of the Study Area

An experiment was carried out in the
p{awn hatchery of Bangladesh Fisheries
Research Institute (BFRI),
Mymensingh for a period of 42 days
from 28 July to 8 September 2006 to
evaluate the suitability of using
artificial sea water for the production of
larvae rearing of freshwater prawn
(Golda), Macrobrachium rosenbergii.
Nine 300 liter fiber glass tanks were
used for this experiment. Each fiber'
glass tank was filled with 250 litre
water. The experiment was designed
with three treatments and they were T1
(artificial sea water), T2 (507o artificial
sea water + 50Vo brine solution) and T3
(brine solution). Each treatment had
three replications and assigned into a

completely randomized design.

2. Preparation of brine solution

Brine (150 ppt) was collected from salt
pans of Cox's Bazar. The brine was
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bleached with 60Vo chlorinated
bleaching powder at a dose of 12 ppm
and aeration was performed. After 24

hours, this salt water was treated with
12 ppm sodium thio-sulphate and air
was blown for 24 hours. Then it was

kept undisturbed for one day for settling
down of the precipitates. The
supernatant clear water was then
collected for rearing of larvae.

3. Preparation of artificial seawater

Artificial seawater was prepared by
mixing the different ingredients.
Ingredients of artificial seawater were
mixed with freshwater in one 2 tons

fiber glass tanks. The amounts of
different ingredients of artificial
seawater given in Table 1 (New, 2002).

Then the artificial seawater was

disinfected by bleaching powder as

above protocol.

Thble 1. Ingredients of artificial sea

water

Salts Quantity (g/ton)

NaCl 9200

MgSOa.7H2O 2300/

MgCl2.6H2O 1800

L&Ll2.E2tr 40 t

ll.ul ZVU

NaHC03 ot

I\!'I

4. Stocking of prawn larvae

Female prawn bearing gray colored egg

were collected from brood ponds of
BFRI pond complex and kept in the

fibre glass tank containing brackish
water of 6 ppt saline water for
production of larvae after 10-15 min.
treatment in 20 ppm formalin solution
for minimizing any contamination. Air
was blown in the hatching tank from the

aerator. To obtain a larval batch with
synchronized development, larvae from
a single overnight spawning were
stocked randomly into each
experimental larviculture tank at the

density of 80 larvae/l of culture medium
(Pramanik and Haldar. L996).

5. Feeding prawn larvae

Artemia nauplii were used as initial
food for prawn larvae. These nauplii
were produced from the commercially
available canned Artemia cysts. Five
litre capacity cylindrical jars were used
as Artemiahatching jar. At first the jars
were washed with formalin water to
minimize any contamination with
pathogenic agent. Then the jars were
filled with 30 ppt 4 litre saline water.

The pH of the water was maintained
from 7.5 - 8.5 and temperature was
maintained from 28-30"C . LZ g

Artemia cysts were taken in the jars at a
rate of 3gtL. and the water was aerated
by air blower. Hatching of Artemia
cysts were completed after 24 h. The

tg



nauplii were collected by siphoning in a
beaker for feeding the prawn larvae.
Before feeding Artemia.nauplii were
disinfected by 50 ppm formalin water to
avoid contamination. Larvae were fed
Artemia nauplii twice a day at the rate
of 5-6 Artemialml of water.

Egg custard was fed after 10 days in all
the treatments until the end of the
experiment together with Artemia to
minimize the feeding cost. The
ingredients of egg custard were 60Vo
egg and 407o powdered milk. The
ingredients were mixed by a blender
and boiled for 30 min. to make a cake.
Then the egg custard was passed
through small meshed net. The smaller
particle sized custard was fed to smaller
larvae and as the larvae grew up the
custard particle size also increased.

6. Water quality management and
sampling

Water quality parameters were recorded
throughout the study period. Physico-
chemical parameters, such as water
temperature ('C), dissolved oxygen
(mg/L), pH, alkalinity (mg/L),
ammonia nitrogen (mg/L). Uneaten
feed were removed from larva rearing
tank after one hour of feeding. After 3
days interval 30Vo water was changed.
Larval health condition and pathogenic
attack were checked every day at
hatchery laboratory using microscope.
The larvae were reared up to post larval
(PL) stage, when they took the shape of
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adult prawn and started swimming,
changing from backward to forward
movements and changing from upside
to normal position. Saline water was
gradually in two days changed into
freshwater after larvae reached to pL.
At the end of the experiment, all pL
were collected and counted for survival
rate.It was calculated as:

No of harvested PL
Survival rute (7o) = x 100

No of stocked larvae

Statistical analysis

One way analysis of variance (ANOVA)
was performed to determine the
treatment effects. Significant
differences between treatmeirts were
determined by using Duiican's multiple
range test (DMRT) at 5Vo level of
significance.

Results and Discussion

Water Quality Parameters

The average value of water quality
parameters viz., water temperature,
dissolved oxygen (DO), pH, alkalinity,
NHs and NO2 different treatments are
shown in Thble 2.

1. Water Temperature

The ranges of water temperature in
different treatments during the study
period were more or less similar which
was between 29.2 - 31.9"C. The mean
values of water temperature in Tt, Tz
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and T3 were 31.18 r 0.95oC, 31.10 t treatments during the study period was

O.4Z"i, 3L.52 + 0.41oC, respectively. between l2l - l9l The mean values of
Fluctuation in water temperature alkalinity in Tl, T2 and T3 were

occurred due to change of weather I47 .5+2.12, 155.3+2.61 and

temperature.

2. Dissolved Oxygen (DO)

The ranges of DO in different
treatments during the study period were

found to be more or less similar and

were between 5.6 -7 .4 mglL.The mean

values of dissolved oxygen
concentration were 6.L6 + 0.12 mg/L in
Tb 6.24 t 0.13 in T2 and 6.18 + 0.21 in
T3 . The DO contents more or less same

in all treatments. In T3 DO
concentration gradually increased with
the time and in T1 gradually decreased

due to the temporary failure of aeration
syst6m''in pilrticular larvae rearing tank.

3.pH
The ranges of water PH in different
treatments during the study period was

found between 7.70 - 8.65. The
observed mean values of pH were 8.16
+ 0.37, 8.LZ + 0.26, and 8.35t 0.14 in
Tl, Tz and T3, resPectivelY. The PH
values of all experimental tanks were

increased and decreased haphazardly.

The pH values were increased due to
metabolic activity of larvae and

decreased due to water exchange of
culture tank.

4. Alkalinity

The range of alkalinity in different

t43.7 t2.15 PPm, resPectivelY.
Alkalinity of different larvae rearing

tanks were more or less same and

slightly increasing with time

5. Ammonia

The range of ammonia nitrogen in
different treatments during the study

period varied from between 0.I7 - 0.32.

The mean values of ammonia in Tr,Tz
and T3 were 0.25 t 0.02, 0.2L + 0.03

and 0.24 + 0.03 ppm, respectivelY.

Ammonia concentration of larvae

rearing tanks were gradually increased

in most treatment but in some case

decreased. Ammonia gasses were

increased due to metabolic activity of
larvae, decomposition of egg custard

and decreased due to water exchange.

6. Nitrite (Noz)

The range of nitrite in different
treatments during the study period was

between A37 - 0.91. The mean values

of ammonia in Tr, Tz and T3 were 0.63

+ 0.06, 0.67 t 0.03, and 0.65 10.03

ppm, respectively. Nitrite concentration

of larvae rearing tanks were gradually

increased in all treatment due to
metabolic activity of larvae and

decomposition of egg custard.
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Thble. 2 Water quality parameters during study period

(Tr=artificial seawater, T2 =50Vo artificial seawater + 5OVo brine solution and in T: =brine
solution). Data in the parenthesis are ranges.

Survival Rate

Production of M. rosenbergii post
larvae (PL) under various treatments is
presented in Table 3. Stocking density
of prawn larvae in all treatments was
80/1. Average total PL production in
each tank was 10183 e 162.25 in T1,
9776.52 e 110.53 in T2 and 8532=
187.52 in T3. The production rate of
40.73 € 3.25 PLfl wirh a
coffesponding survival of 52.32+
1.80%o obtained for larvae cultured on
artificial sea water (Tr), the production
rate of 39.11 e 2.6L PLll with a
corresponding survival of 49 .28+.I.34Vo

obtained for larvae cultured on 5OVo

artificial sea water + 50Vo brine solution
(T/ and the production rate of 34.t3
€3.89 PLll with a corresponding
survival of 48.66 + 3.45Vo obtained for
larvae cultured on the L00Vo brine
solution (TJ. There were no significant
differences (P>0.05) among the survival
rates of different treatments.
Metamorphosis start at 28st day and
completed on 38th day in T1, start at27th
day and completed on 37th day in T2
and start at 26k day and completed on
37h day in T3.

Parameters T1 (mean t SE) T2 (mean + SE) T3 (mean + SE)

Water Temperature

('c)
31.18 + 0.95 "C
(29.2 - 3t.7"C)

31.10 + 0.42"C
(29.4 - 31.5"C)

31.52 + 0.41oC

(29.5 - 31.9.C)

Dissolved Oxygen
(me/L)

6.16 +0.12

(s.6s -7.30)
6.24 *0.13
(s.86 -7.23)

6.18 *0.21
(s.e2 -7.40)

pH 8.16 t 0.37

(7.70-8.32)
8.12 x,0.26
(7.8-8.65I

8.351 0.14

(7.82-8.s2)

Alkalinity (mg/L) 147.5*2.12
(126-177)

155.3*2.61
(129-L9L)

143.7+2.15
(t21-t72)

Ammonia (mg/L) 0.25 + O.O2

(0:17 - 0.31)

0.21 + 0.03

(0.18 - 0.28)

0.24 + 0.03

(0.le - 0.32)

Nitrite (NO2) (metL) 0.63 t 0.06
(0.46-0.87)

0.67 r 0.03
(0.37-0.e1)

0.65 +0.03

(0.42-0.8e)
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Thble 3. Production of M. rosenbergii post larvae reared under different treatments

(Tr=artificial sea water, Tt =50Vo artificial sea water + 50Vo brine solution and in Tt =brine
solution).

The water quality parameters observed
during the experimental period were
within the acceptable range for larval
rearing (New and Singholka, 1985).

The physico-chemical parameters of
water in the fiber glass tank where the
larvae of Macrobrachium rosenbergii
were reared showed a little variation
that was thought to have no effect on the
survival and growth of the larvae. The
ranges of ammonia was increased day
by day because of settling down of
unused food material on the bottom.
But it was not so harmful for the
survival of the larvae.

In the present study the survival rate of
M. rosenbergii larvae were found as

52.32Vo, 49.287o and 48.66 7o in Tl
(artificial seawater), T2 (artificial sea

water 50Vo+ brine solution 50Vo) and
T3 @rine solution) respectively. Ali et
al. (2004) found the average survival
rate of larvae as 39.44Vo,38.88Vo and
38,33Vo in different treatments having
same stocking densities using biofilter

system. In this experiment survival rate
increase due to regular water exchange.
Chiranjib et al. (1993) observed
44.02Vo survival rate of M. rosenbergii
using Artemia as larval feed. BOBP
(1993) reported that 507o PL could be
produced in prawn hatchery at a

stocking density of 60-80 Zoea-W of
M, rosenbergii larvae. Similar result
were obtained in case of 60 zoea-LlL of
M. rosenbergii in backyard hatchery
(Pramanik and Haldar, 1996). Hannan
aud Khondaker (1993) reported that the
stocking density of 60-80 larvae of M.
rosenbergii per litre of water was
suitable for PL production in the prawn
hatchery. Chranjib et al. (1999)
reported that the survival rate of M.
rosenbergii larvae was 42.9Vo after 28
days. They found that mortality rate
was higher in green water than in clean
water. They concluded that closed water
system is suitable for M. rosenbergii
larval rearing. Chiranjib et al. (L996)
reported that the maximum survival of
larvae was 56.2Vo andmaximum growth

TreaUnent Larvae
stocked/l

Days of
metamorphosis

Tcalpost-laryae
(PL)

Post-larvae/l Average
survival rate

(meantS)(7o)Start Complete

Tl 80 28 38 10183 = t62.25 40.73 3.25 52.32*.1.804

T2 80 27 37 9776.52 € 110.53 39.r1 2.6r 49.28+ l34a

T3 80 26 37 8532 e r87.52 34.13 3.89 48.66 + 3.454
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was obtained with the stocking density
of 60 larvae per litre. Indulkar et al.
(1998) observed the average survival
rate of 82.687o by using different feeds.
Chand et aL (2000) found the survival
rates of,'"-prawn larvae were 54.47o,
40.7Vo and 43.7.

The survival rate rates of prawn larvae
of this experiment were more or less

similar with the above findings.

Commercial production of M.
malcolmsonii seeds using synthetic
water and crude common salt was tested
by Soundarapandian, et al. (1994).
They found that there was no significant
difference in the post-larval productign,
percentage of survival and pOst

larvae/litre in both the media used fiir,
the study. They stated that artificial
seawater will be useful not only in the
production of seeds of M. malcolmsonii
round the year but also in establishing
hatcheries in inland regions. Kanaujia
and Mohanty (1996) established seed
production of M. malcolmsonii in
synthetic seawater and found the post-
larval production in synthetic and
natural sea water did not show any
significant differences. The first few
post-larvae were observed within 39-45
d and yielded 5750-10450 post-larvae
at 12-23 PLll. Mallasen and valenli
(1998) conducted an experiment on
comparison of artificial and natural,
new and reused, brackish water for the
larviculture of the freshwater prawn M.

rosenbergii in a recalculating system.
Mean duration of the hatchery period
was 28 days in natural brackish water
and 31 days in artificial brackish water.
The metamorphosis rate and the
average productivity for the natural
brackish water treatment were 747o and
60 post-larvaelL, respectively, and
values obtained with artificial brackish
water were 55Vo and 44 post-larvaelL.

New (2002) stated that artificial
seawater has been used in some
recirculation system, especially in
research and the stimulus for such work
is that its use may reduce the problems
caused by water pollution, parasites and
the presence of prawn competitors and
predators in larval rearing tanks. They
also found that artificial seawater
contains the essential ions sodium,
potassium, chloride, carbonate and
sulphate, together with the correct ratio
of calcium and magnesium. and there is
some evidence that its use increases
oxygen consumption after larval stage-
v and it have been used in research and
a few commerciat cycles in Brazil.

Artificial seawater can be used in some
inland hatchery, especially in research.
Artificial seawater also reduces the
problems caused by water pollution,
parasites and the presence of prawn
competitors and predators in larval
rearing tanks.

Conclusion: The ingredients artificial
seawater are costly and not available.
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r
So artificial seawater can be used in
research and natural seawater or brine
is recommended for commercial
hatchery.

References

Ali, M.L, M. Mamnur Rashid, S. U.
Ahmed, K. R. Hasan and M. M.
Alam. 2004. Effect of high and low
cost brood feeds on the hatching
-and survival rate of freshwater
prawn, Macrobrachium rosenbergii
larvae. J. Bangladesh Agril. Univ.
2(r):135-139.

BOBP (Bay of Bengal Programme).
1993. A manual for operating a

small scale recirculation freshwater
prawn hatchery. BOBP, Madras,
India. 22 pp.

Chand, B. K., B. C. Patra and S. K. Das.
2000. Growth and production of
freshwater prawn and carp under
polyculture system. J.

Int erac ademic ia. 6(2): 210 -2I5 .

Chiranjib, C., T.K. Chatterjee, S.K.
Chakraborty and C. Chakraborty.
L993. Water quality of larvae
rearing system of giant freshwater
prawn, Macrobrachium ro s enbergii.
Environ. and Ecol. 17 (2): 432-435.

Chirarljib, C., T.K. Chatterjee, S.K.
Chakraborty and C. Chakraborty.
1996. Lead, mercury and cadmium
burden of the German mud flats
(Wattenmeer) does not hamper

quality of common shrimp. J.

Environ. Biol., L7 (2): L45-148

Chiranjib, C., T. K. Chatterjee and C.
Chakraborty. L999. Effects of
stocking density and light intensity
on growth and survival in larvae
rearing of freshwater prawn,
Macrobrachium rosenbergii.
Environ. and Ecol. l7 (2): 288-290.

Hannan, M.A.B. and M. J. Khandaker.
1993. Interaction in and between
some properties of pond bottom and
adjacent land soil of three
Bangladesh soils, Pakistan J. Sci.
Res., 30(3): 310-315.

Indulkat S. T., S.G. Belsare and Ling.
1998. Seed production of
Macrobrachium rosenbergii using
different feeds. Israeli Journal of
Aquaculture Bamidgeh. 55(a): 45-
50.

Kanaujia, D. K. and A. Mohanty. 1996.
Seed production of Macrobrachium
malcolmsonii (H.M. Edwards) in
synthetic sea water. J. Aquacult.
Trop.,vol. 1 1(4): 259-262.

Mallasen, M. and W. Valenti. 2005.
Effects of long term water
management in a humid region on
spatial valuability of soil chernical
status. Soil Science, 145(3):188-
r93.

New, M. B. and S. Shingholka. 1985.
Freshwater prawn farming. A
manual for the culture of

25



M. L. Ali, M. A. Sattar and M. M. Ali

Macrobrachium rosenbergii. FAO
Fisheries Technical paper 225: t-
1 18.

New, M.B. 2002. Freshwater Prawn
farming. A manual for the culture of
giant river prawn (Macrobrachium
rosenbergii). ' FAO Fish. Tech.
Paper, (428) Rev. L: 212.

Pramanik, M. W. A. and G. C.
Haldar. L996. Development of

backyard hatchery system and
larvae rearing technique in different
stocking densities. .,I. Inland Fish.
Soc., 28(1):1-6.

Soundarapandian, P., M. Samuel and T.
Kannupandi. L994. Commercial
production of Macrobrachium
malcolmsonii seeds using synthetic
water and crude common salt.
Mahasaga4 27:L39-I42.

26

i

I

{
?

h


