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ABSTRACT

Partial replacement of 30% fish meal was done with 10% plant ingredients comprised of macroalgae (Enteromorpha intestinalis) and saltmarsh grass
(Porteresia coarctata) to prepare freshwater prawn (Macrobrachium rosenbergii) feed. The floral based feed was applied to culture M. rosenbergii in
Indian Sundarbans region. The water quality parameters (temperature, salinity, pH, D.O, nutrient concentrations, chlorophyll a, transparency, soil organic
carbon) and growth performance (average initial weight, average final weight, DGR, SGR, survival rate, FCR, total yield) were monitored throughout the
culture period. The pond health was best where diet-3 was applied compared to the other ponds. The condition state was also monitored based on lengthweight relationship (LWR). The growth was uniform and maximum in cultured species fed with diet-3 compared to that of other formulated diets (diet-C,
diet-1 and diet-2). LWR (W= 0.008 × TL2.9486) indicated isometric growth of M. rosenbergii fed with diet-3. The trial experiment thus demonstrates the
efficacy of diet-3 (P. coarctata based feed) in maintaining the overall growth performance and condition state of the cultured species as well as the
environmental health of the culture pond.
Keywords: Fish meal, E. intestinalis, P.coarctata, water quality, growth performance, length-weight relationship, M. rosenbergii.

Fish meal:
It is a commercial product
made from fish and the
bones and offal from
processed fish. It is a
brown powder or cake
obtained by drying the fish
or fish trimmings, often
after cooking, and then
grinding it. Fishmeal is a
nutrient-rich and high
protein supplement feed
ingredient that stores well,
and is used primarily in
diets for domestic animals
and sometimes as a highquality organic fertilizer.

Freshwater

prawn (M. rosenbergii) is one of the most
commercially important species in the fisheries sector of
India as a source of animal protein and foreign exchange
earner. The species is widely distributed in freshwater as
well as brackishwater bodies like ponds, rivers, canals and
estuaries (Ahmed, 1957). The species is the largest of the
freshwater prawns and has been classified as a
benthophagic omnivore based on analysis of foregut
contents (Weindenbach, 1982; Cohen and Ra’anan, 1983).
It has recently been identified as an important shellfish
species for culture in South Asian countries after significant
losses of penaeid shrimp culture in mid-1990s due to viral
diseases (Paez-Osuna, 2001; Moss et al., 2001). In India,
36,640 hectares are under scampi culture with an annual
production of about 39,000 tons from monoculture and as
one of the components in polyculture (Lokare and Anis,
2000). The scampi are fed with farm-made or commercial
feed in order to boost up the production volume. While

Performance of M. rosenbergii

The present programme is a comparative account of the growth performance of
freshwater prawn (M. rosenbergii) due to use of different categories of formulated fish
feed. The comparison reflects the efficacy of the feed prepared from Porteresia
coarctata in boosting the prawn growth and maintaining the aquatic health.

prawns can receive substantial nutritional benefit from
natural food at relatively low biomass densities of less than
1000 kg ha-1 (Tidwell et al., 1997), at higher stocking
densities individuals may be more dependent on prepared
diets (Tidwell et al., 1999). For achieving successful
production in prawn culture, a great deal of consideration is
generally given to feeding and management. Feed costs
constitute 40-60% of operational costs in production of the
freshwater prawn (D’Abramo and Sheen, 1991). Fish meal
makes up a major part of the formulated feed for any
carnivorous fish species as a protein source. However, the
recent scarcity, rising cost and uncertain consistency in
supply of fish meal have increased the efforts to search for
the alternative protein sources to fish meal in aquaculture by
the fish nutritionists and feed manufacturers. For the
purpose of producing low cost effective diets, high protein
feedstuffs for fish meal substitution have been investigated
throughout the world (Hasanuzzaman et al., 2009).
Indian Sundarbans (world’s largest mangrove delta, a
World Heritage Site and a Biosphere Reserve) located in the
lower Gangetic region of the Indian sub-continent at the
apex of Bay of Bengal (within latitude 21 o13' N to 22o40' N
and longitude 88o03' E to 89o07' E) offers a congenial
environment in terms of salinity and other hydrological
parameters for the growth and culture of scampi (Mitra et al.,
2006). The deltaic complex sustains some 34 true mangrove
species and 65 mangrove associate floral species (Mitra,
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Abbreviation: DGR-Daily Growth Rate, SGR-Specific growth rate, FCR-Feed conversion ratio, LWR-Length weight relationship, DO-Dissolved oxygen.
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Table 1 Ingredients (%) of control diet (diet-C) and experimental diets (diet-1, diet-2 and diet-3)
Ingredients
Soybean meal
Mustard oil cake
Rice bran
Wheat bran
Vitamin + mineral mixture
Fish meal
Powder of Enteromorpha intestinalis
Powder of Porteresia coarctata

Diet- C

Diet-1
10
34
17
7
2
20
10
-

10
34
17
7
2
30
-

Table 2 Proximate composition of control and experimental diets
Proximate composition (%)
Diet-C
Crude protein
33.47 ± 1.2
Soluble carbohydrate
34.12 ± 1.6
Crude fat
6.1 ± 0.52
Ash
11.4 ± 0.21
Moisture
10.4 ± 0.22

Diet-1
34.94 ± 1.2
33.89 ± 1.9
6.1 ± 0.99
10.2 ± 0.12
9.5 ± 0.11

Macroalgae:
These are large aquatic
photosynthetic plants
that can be seen without
the aid of a microscope.
On the basis of the
pigment present,
macroalgae can be of
different colors like
green, red, brown and
blue. The most familiar
types can be generally
divided into three
groups: Chlorophyta,
Rhodophyta and
Phaeophyta.

Figure 1
Live and healthy macroalgae (Enteromorpha intestinalis)

Diet-2
34.93 ± 1.8
35.01 ± 2.5
5.8 ± 0.46
11.9 ± 0.31
10.1 ± 0.34

Diet-3
10
34
17
7
2
20
10
Diet-3
36.49 ± 1.3
36.18 ± 0.9
6.2 ± 0.23
12.1 ± 0.23
10.2 ± 0.99

prawn culture system in this region (Mitra, 1994). Finding
alternative, traceable, high quality protein to fishmeal is a
key area of organic aqua feed research. Research into
organic formulations has been steadily increasing over the
last several years.
On this background, the present study aims to evaluate
the effects of partially replacing the ingredients of animal
origin of conventional prawn feed with macroalgae (E.
intestinalis) and saltmarsh grass (P. coarctata) powder. The
protein levels of Enteromorpha spp. generally range
between 5-20% of dry weight and is abundantly available in
saline water bodies of Sundarbans (Mitra and Banerjee,
2006). Because of high protein content, protein concentrates
(PC's) of seaweeds have become more important for the
food industry, especially in developed countries (Wong and
Cheung, 2001). The recent utilization of macroalgae as
shrimp feed is also gaining momentum in deltaic ecosystem
of Indian Sundarbans (Banerjee et al., 2010). The salt marsh
grass, P. coarctata is another cheapest source of protein
(18%), widely available in the intertidal mudflats of
Sundarbans (Mitra and Banerjee, 2006).

2. MATERIALS AND METHODOLOGY
2.1. Collection and processing of
macroalgae and saltmarsh grass

Live and healthy E. intestinalis (Figure 1) and P. coarctata
(Figure 2) were collected from the intertidal mudflat in the
mangrove belt of Kakdwip region (21o52'35.7'' N latitude and
88o11' 55.0'' E longitude) during low tide condition and
washed thoroughly with double distilled water to remove
epiphytes and other extraneous matter. Collected materials
were sun dried and ground to make a fine powder. Three
categories of powder were prepared:
Category 1- E. intestinalis powder
Category 2 - P. coarctata powder
Category 3 - Equal mixture (1:1) of E. intestinalis and P.
coarctata powder

2.2. Diet preparation

2000). A considerable percentage (73%) of people living in
the deltaic region have opted pisciculture as one of the
important livelihoods. However, there is scarce concept of
scientific feed preparation and water management in the
region due to which the aquaculture sector often gets
devastated with disease problems. Deterioration of pond
water quality due to inclusion of trash fish in the diet of
cultured species is also an associated problem with the

2.3. Experimental prawn farming

The eight month culture experiment of M. rosenbergii was
conducted during February to September’ 2011 in farm
condition at Kakdwip region of Indian Sundarbans (Figure
3). Twelve ponds of different size were selected for trial of
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Figure 2
Saltmarsh grass (Porteresia coarctata) vegetation on
intertidal mudflat

Four different types of diets were formulated viz. control diet
(diet-C) and three experimental diets (diet-1, diet-2, and diet3). The major source of protein in diet-C was from the fish
meal. The fish meal protein was partially replaced in the
experimental diets at a rate of 10% of feed with the powder
of E.intestinalis, P.coarctata and mixture (1:1) of both
powders. The diet-C was provided to pond-1 (treated as
control) and subsequently diets-1, 2, 3 were provided to
ponds-2, 3 and 4 respectively (treated as experimental). All
the ponds had three replicates each. Formulation of control
and experimental diets are presented in Table 1. The
proximate chemical composition of the diets after
preparation was done according to AOAC (1980) as
provided in Table 2.
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Saltmarsh grass:
A saltmarsh grass is a
vital biotic component of
the marshy ecosystem
found along the coastal
and deltaic zones. They
are highly productive
floral species and have
wide range of salinity
tolerance. In the present
study, the saltmarsh
grass Porteresia
coarctata is the marsh
grass species that has
been used as one of the
ingredient for prawn feed
preparation. Apart from
its nutritional value, the
species has ecological
value as it brings
stability to the newly
formed island. It is also
referred to as pioneer
species in the process of
ecological succession.

Diet-2
10
34
17
7
2
20
5
5
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Table 3 Effect of different diets on hydrological characteristics and soil organic carbon of culture ponds
Parameters

Pond-1
(provided with diet-C)
a
32.7±0.29
0.56±0.38a
7.19±0.31b
4.32±0.48c
a
33.5±3.45
4.06±1.22a
59.2±6.20a
b
3.10±0.43
18.3±2.52b
4.73±1.15a

Temperature (°C)
Salinity (psu)
pH
DO (mg l-1)
-1
Nitrate (µgat l )
Phosphate (µgat l-1)
Silicate (µgat l-1)
-3
Chlorophyll a (mg m )
Transparency (cm)
Soil organic carbon (%)

Pond-2
(provided with diet-1)
a
32.76±0.15
0.59±0.42a
7.62±0.04a
5.06±0.11b
b
27.0±3.07
3.43±0.49bc
48.1±3.40b
a
2.89±0.31
19.8±2.83b
3.50±1.36b

Pond-3
(provided with diet-2)
a
32.7±0.13
0.41±0.44a
7.84±0.03a
5.25±0.15ab
bc
25.2±3.54
3.35±0.52c
43.1±4.16c
a
2.92±0.41
25.7±1.37a
3.19±0.47b

Pond-4
(provided with diet-3)
a
32.7±0.12
0.26±0.43a
7.81±0.01a
5.35±0.18a
c
23.3±4.34
2.76±0.79c
45.2±5.47bc
b
3.09±0.43
23.3±2.45a
3.06±0.78b

The results are means ± S.D. (standard deviation) and the figures with same superscripts in the same row are not significantly different (p < 0.05).

Table 4 Growth performance of M. rosenbergii fed with mangrove based diets
Parameters
Diet-C
Diet-1
Diet-2
Diet-3
a
a
a
a
Initial average weight (gm)
0.02±0.01
0.02±0.01
0.02±0.01
0.02±0.01
Final average weight (gm)
86.26±2.68c
80.83±1.31d
90.53±3.25b
92.87±2.1a
Daily growth rate (gm day–1)
0.37±0.01b
0.33±0.01d
0.37±0.01c
0.38±0.20a
–1
c
d
b
a
Specific growth rate ( % day )
3.57±0.01
3.45±0.05
3.66±0.02
3.69±0.01
d
c
b
a
Survival rate (%)
63.9±2.36
66.3±2.53
73.7±3.53
79.0±3.00
Feed Conversion Ratio
2.02±0.02a
1.89±0.01b
1.76±0.01c
1.68±0.02d
Total yield (kg ha-1)
1102c
1071d
1334b
1467a
The results are means ± S.D (standard deviation) and the figures with same superscripts in the same row are not significantly different (p < 0.05).

Length-weight
relationship:
LWR study is an important
index to measure the
variation in the growth of
any individual organism as
well as for stock
assessment. It also plays a
significant role in studying
the growth, rate of feeding,
metamorphosis, fatness,
onset of maturity, gonadal
development and general
well-being of the particular
population.

experimental and control diets in triplicate. Ponds were
prepared following standard procedure. Seeds were
procured from local hatchery and stocked at a rate of 2
individual/m2 with average initial length 1.0 cm and 0.02 gm
initial average body weight in each pond. The mean stocking
weight was determined from a sample of 100 prawn seeds
that were blotted to free from water. Before stocking all the
prawn seeds are well acclimatized to avoid temperature and
pH shocks (Sarver et al., 1982). Prawns were fed to
satiation twice a day. The feeding levels were adjusted by
checking the feeding trays two hours after serving the diets.
Prawns were harvested at the end of 240 days. Total body
length, weight and number of prawns from each pond were
recorded.

2.4. Growth performance

The following growth parameters were measured for the
cultured species from the control and experimental ponds:
 Average initial weight and final weight were measured
using pan balance.

2.5. Water quality parameters

Water quality parameters such as temperature, pH, salinity,
dissolved oxygen (DO), transparency and nutrient
concentrations (nitrate, phosphate and silicate) for all the
ponds were measured on monthly basis following standard
procedures as stated in Strickland and Parsons (1972).
Chlorophyll
a
concentration
was
measured
spectrophotometrically after acetone extraction as per APHA
(1995) and soil organic carbon was analyzed by Walkey and
Black method (1934).

2.6. Statistical Analysis

The data generated for all biotic and abiotic parameters
were expressed as mean ± S.D. Significance of variations in
the water quality, growth performance and length-weight
relationship of the cultured species was tested by using one
way Analysis of Variance (ANOVA) which was followed by
Duncan’s Multiple Range Test for significant values using
SPSS software. Values were considered significant at 5%
level of significance (Gomez and Gomez, 1984).
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Figure 3
Map showing the location of culture site at Kakdwip region of Indian
Sundarbans
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 Daily growth rate (DGR) was calculated using the
expression: DGR (gm day-1)= Wf (final wet wt) - Wi
(initial wet wt)/ t (in days)
 Specific growth rate (SGR) was calculated after the
harvesting of prawns as per the expression: SGR (%) =
ln (final weight) – ln (Initial weight) / days of experiment
x 100 (De Silva and Anderson, 1995).
 Feed Conversion Ratio (FCR) was calculated after the
harvesting of prawns as per the expression: FCR = feed
consumed (dry weight) / live weight gain (wet weight),
(De Silva and Anderson, 1995).
 Survival rate was calculated as per the formula: Survival
rate = Final no. of prawns / initial no. of prawns x 100
(De Silva and Anderson, 1995).
 Length-weight relationship (LWR): The biometric
measurements of the cultured species were made with
graduated scale. The measurements taken were total
length (TL) from the tip of the rostrum up to the tip of the
telson. The measurements were made to centimeter
(cm) as described by FAO species identification sheets
for fishery purposes (Fischer et al., 1981). The
specimens were also weighed using a pan balance for
taking the total weight (W). The mathematical
relationship between length and weight was calculated
using the conventional formula (Ricker, 1973):
W= a. TLb
Where, W= Total weight
TL= Total length
a = Proportionality constant
b = Isometric exponent

3.1. Water Quality

The water quality of the culture ponds are given in Table 3.
During the experimental period, temperature varied in the
range 32.70 to 32.760C, pH varied in the range of 7.19 to
7.84 and dissolved oxygen (DO) in the range 4.32 to 5.35
mg l-1. Salinity varied in the range between 0.26 to 0.59 psu.
All the water parameters were found to be in the range of
tolerance limit of M. rosenbergii (New and Singholka, 1985).
In general, nutrient concentrations (nitrate, phosphate and
silicate) increased as culture proceeded. Nitrate
concentration was found to be highest in pond-1 (33.5 µg-at
l-1) and lowest in pond-4 (23.3 µg-at l-1). Similar trends were
observed for phosphate and silicate concentrations. The
indicator of primary productivity i.e. chlorophyll a
concentration also increased with time in all the culture
ponds. Highest chlorophyll a level was observed in pond-1
(3.1 mg m-3) and lowest in pond-2 (2.89 mg m-3). Organic
carbon content was highest in pond-1 showing a value of
4.73%, where fish meal was used as feed ingredient. A low
organic carbon value (3.06%), an indication of better pond
environment is observed in pond-4 applied with diet-3.
Higher water transparency was recorded from pond-3 (25.7
cm) and pond-4 (23.3 cm) respectively.

3.2. Growth performance of freshwater
prawn

Growth data of the experiment are given in Table 4. The
lowest survival rate of prawn was observed in pond-1 fed
with diet- C (63.9%) and the highest was observed in pond-4
fed with diet-3 (79.0%). The average final weight of the
prawn varied from 80.83 to 92.87 g. The prawns fed with

diet-3 showed the highest average weight throughout the
240 days of feeding trial (Figure 4). The prawns that fed on
diet-3 and diet-2 gained significantly higher average weight
compared to the prawns fed on diet- C and diet-1(p<0.05).
SGR for the cultured species varied between 3.45 and 3.69
% day-1. It was evident that SGR was lowest in case of diet1 and the highest in prawns fed with diet-3. The lowest
production of prawn (1071 kg ha-1) in the pond condition was
obtained where diet-1 was applied and the highest was
obtained in case of prawns treated with diet-3 (1467 kg ha1
). The FCR values of the different types of experimental
diets varied between 1.68 to 2.02. The highest FCR was
observed in pond-1 (provided with diet-C) and the lowest in
pond-4 (provided with diet-3). DGR for the cultured species
varied between 0.33 to 0.38 gm day-1 with highest value in
pond-4 (0.38 gm day-1) and lowest in pond-2 (0.33 gm day1
).

3.3. Length-weight relationship

The mathematical relationship between length and weight of
M. rosenbergii fed with diet-C and diets- 1, 2 and 3 are
shown in figures 5 to 8. Isometric exponent (b) values
ranged between 2.71 to 2.95. Lowest and highest values
were observed in diet-1 and diet-3 treated ponds
respectively. In the present study, the isometric exponent
value (b=2.95) observed in M. rosenbergii fed with diet-3 is
an indication of isometric growth.

4. DISCUSSION

4.1. Water Quality

Prawn growth and health are influenced by the pond bottom
soil (sediment) and water quality parameters. Therefore,

Figure 4
Growth pattern of M. rosenbergii fed on different mangrove based diets

Figure 5
Length-weight relationship of M. rosenbergii fed with control diet (dietC)

Figure 6
Length-weight relationship of M. rosenbergii fed with diet-1 (prepared with E.
intestinalis)

Figure 7
Length-weight relationship of M. rosenbergii fed with diet-2 (prepared
with equal mixture of E. intestinalis and P. coarctata)
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management of pond sediments and water quality is the key
for successful aquaculture practice. Therefore, properties of
the pond sediment and processes occuring at the bottom
soil and in the soil-water interface determine the water
quality. During the study period, all the hydrological
parameters were found to be within the acceptable limits for
culturing M. rosenbergii as reported in various literatures
(Daniel, 1981; Sandifer and Smith, 1985; Boyd, 1990; New,
1995; D’Abramo and Brunson, 1996; Hall and Van Hamm,
1998). The experimental treatments showed better aquatic
environment compared to the control treatment where
conventional diet (included with fish meal) was provided.
Surface water temperature in all the culture ponds had more
or less parallel trend of variation throughout the study period
which is reflected in the ANOVA results. This uniformity in
temperature profile is due to the location of culture ponds in
the same site that experience similar weather and climate.
Similar observations were recorded for salinity profile which
may be due to the same water source of Kalnagini river of
Hugli-Matla estuarine complex. No significant variation was
observed for pH due to the traditional practice of liming in
lower gangetic region at regular interval of time. D.O is an
important component regulating the aquatic life. Its level
varied significantly between ponds (p<0.05) as per the order
pond 4>pond 3>pond 2>pond 1. This clearly shows the role
of mangrove based feed in upgrading the water quality of
the culture ponds which may be attributed to the minimum
deposition of organic matter at the bottom of the pond. The
better aquatic environment in the experimental treatments
was reflected through lowering of nutrient levels and
subsequent increment of phytopigment (chlorophyll a) level.
ANOVA results confirmed significant variation (p<0.05) in
nutrient load between the treatments which may be
attributed to leaching of feed ingredients (particularly animal
component of the feed) and also the faecal matter that
generates ammonia (Mitra and Choudhury, 1995). The
increased water transparency in case of ponds 2, 3 and 4
may be due to the unique binding properties of the selected
mangrove based plant ingredients used to prepare the feed
thereby reducing the suspended particulate matter. Similar
observations were recorded during culture of Penaeus
monodon in Sundarbans through application of formulated
feed prepared from the red algae Catenella repens
(Banerjee et al., 2010). The organic carbon content at the
pond bottom soil exhibited a decreasing trend with time in
case of experimental treatments compared to the control,
thus reflecting the efficient utilization of mangrove based
feed by the cultured species.

4.2. Growth performance of freshwater
prawn M. rosenbergii

The present study confirms significant variation in survival
rate, DGR and SGR of the cultured species between the
control and experimental treatments (p<0.05) which may be

4.3. Length-weight relationship

Length-weight relationship study is an important index to
measure the variation in the growth of individual prawn or
group of prawns (Jayachandran and Joseph, 1988) as well
as for stock assessment (Abohweyere and Williams, 2008).
It also plays a significant role in studying the growth, rate of
feeding, metamorphosis, fatness, onset of maturity, gonadal
development and general well-being of the fish population
(Le Cren, 1951; Pauly, 1993). Variation in the length-weight
relationship obtained between the experimental and control
treatments for M. rosenbergii often arises due to the
variation in food composition and environmental conditions
as revealed in earlier studies (Abrahamson, 1966; Kuris et
al., 1987). Earlier fish biologists critically analyzed the
significance of LWR and stated that when 'b' is equal to 3
then growth is isometric Enin (1994) and when it is less than
or greater than 3 it is allometric (Wootton, 1992). In the
present study, cultured species fed with diet-3 exibited
highest b-value of 2.95 which is proximal to the standard
isometric value b =3. Based on t-test (t=0.8097, p<0.05), no
significant variation is observed between the standard
isometric value and the b- value obtained in the present
study (Biswas et al., 2011) thus indicating a proportionate
increase of length and weight. The isometric exponent (b)
values for diet- C, diet-1 and diet-2 differed significantly from
diet-3 (p<0.05) which indicates a disproportionate lengthweight relationship in cultured species (allometric growth)
fed with diet- C (where b= 2.71), diet-1 (where b=2.73) and
diet-2 (where b=2.84) respectively.
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Figure 8
Length-weight relationship of M. rosenbergii fed with diet-3 (prepared with P.
coarctata)

attributed to differences in the component and proportions of
feed ingredients. The growth pattern of M. rosenbergii
shows uniformity up to 75 days in all the culture ponds.
From 75th day onwards there is an exponential growth in the
species fed with mangrove based diet. Prawns fed with diet3 (where 30% fish meal is partially replaced by 10% P.
coarctata powder) showed maximum average weight
followed by diet-2 (where 30% fish meal is partially replaced
by equal proportion of P. coarctata & E. intestinalis powder),
diet-C (comprised of 30% fish meal) and diet-1 (where 30%
fish meal is partially replaced by 10% E. intestinalis powder).
The FCR and SGR followed the order diet-C>diet-1>diet2>diet-3 and diet-3>diet-2>diet-C>diet-1 respectively
indicating the efficacy of diet-3 in maintaining the pond
environment and its utilization for growth of the cultured
species. Significant differences in FCR were observed
among the experimental treatments (p<0.05). The FCR
values observed for diet-1, diet-2 and diet-3 during the study
period are lower than the values (2.18-2.43) reported by
William, D'Abramo, Fondren and Durant (1995) and Hossain
et al., (2000) for M. rosenbergii. Even higher FCR values
were observed (3.7-5.6) for M. rosenbergii cultured in
concrete tanks fed with formulated feed containing 34%
protein (Siddiqui et al., 1997). The highest survival rate was
recorded from the prawns fed with diet-3 due to the suitable
environment of the particular culture system. The unique
growth performance in the present study with mangrove
based feed is in accordance with the findings of Weidenbach
(1980) who reported that prawns are able to adjust with the
absence of feed pellets by increasing consumption of
available vegetation. According to Tidwell et al., (1995),
prawns are able to adjust to reductions in the nutritional
value of prepared diets (i.e. protein source and vitamin and
mineral content) by increasing predation on natural fauna
(i.e. macro invertebrates) in the culture system. The highest
production (1467 kg ha-1) of prawns in 8 month culture
period was obtained in diet-3. This is because of higher
survival and weight gain observed in this treatment (Hossain
and Paul, 2007). Digestibility studies in M. rosenbergii have
indicated that the species can efficiently digest both plant
and animal protein sources (Ashmore et al., 1985). The
overall growth performance of M. rosenbergii fed with diet-3
might be attributed to better nutritive balance of the
ingredients especially essential amino acids (Hossain and
Paul, 2007). May be the utilization of mangrove based plant
ingredients in different percentage in feed have been found
to be more effective than a single floral source as
ingredients of fish feed (Hossain and Jauncey, 1990).

Page

Species • RESEARCH • MACROBRACHIUM ROSENBERGII

Species • RESEARCH • MACROBRACHIUM ROSENBERGII
5. CONCLUSION

The deltaic complex of Sundarbans in the lower Gangetic
region offers a unique opportunity for the culture of M.
rosenbergii. However the endeavor mostly becomes
unsuccessful due to the use of traditional fish feed in the
region. The traditional feed contains fish meal as the major
ingredient that causes the deterioration of pond water quality
leading to poor and non-uniform growth, low condition index
values, low survival rate and high FCR. The present study
reveals the upgradation of pond health and related success
indicators of M. rosenbergii culture due to the use of

mangrove based plant ingredients in preparing the feed.
Among the two selected floral species, P. coarctata
generated best results. We conclude from this study that
partial replacement of fish meal by mangrove associate
floral species as feed ingredients can give better results in
terms of water quality, survival, growth and condition state of
the cultured species and it can be recommended to the local
farmers for pond culture of M. rosenbergii.

SUMMARY OF RESEARCH

1. This work particularly emphasizes on partial replacement of fish meal (highly priced ingredient) with available mangrove floral resources for preparation
of prawn feed in a sustainable manner.
2. It has availed researchers to work more on the usefulness of mangrove floral resources on the basis of their biochemical composition with reference to
prawn nutrition.
3. It has also helped the researchers to know about the efficacy of mangrove based feed towards maintaining the water quality, growth performance and
length-weight relationship of the culture species (Macrobrachium rosenbergii).

FUTURE ISSUES

From the findings, Porteresia coarctata based feed had the best impact on water quality as well as on the cultured species, suggesting that the particular
formulation can be employed to prawn farmers of Indian Sundarbans for commercial production of freshwater prawns. This can pave the avenue of small
scale cottage industry in the coastal zone of the country where mangroves are widely distributed.

DISCLOSURE STATEMENT

There is financial support for this research work from the funding agency.

ACKNOWLEDGEMENT

1.

2.
3.
4.
5.
6.

7.

8.

9.
10.

11.
12.

13.
Mondal et al.

Abohweyere PO, Williams AB. Length-weight relationship
and condition factor of Macrobrachium macrobrachion in
the Lagos-Lekki lagoon system, Nigeria. Research Journal
of Biological Sciences., 2008, 3(11), 1333-1336
Abrahamsson S. Dynamics of an isolated population of the
crayfish Astacus astacus (Linne) and Pasifastacus
leniusculus (Dana). Svensk Naturvetenskap., 1966, 306-316
Ahmed N. Prawn and prawn fishery of East Pakistan.
Government Press, Dhaka, East Pakistan, 1957, 1-31
AOAC. Official methods of Analysis, 13th Ed. Association of
Official Analytical Chemists. Washington DC., 1980, 376384
APHA. Standard methods for the examination of water and
waste water. 19th
Edition, American Public Health
Association, 1995, USA
Ashmore SB, Standby RW, Moore LB, Malecha SR. Effect
on growth and apparent digestibility of diets varying in gram
source and protein level in Macrobrachium rosenbergii.
Journal of the World Mariculture Society., 1985, 16, 205-216
Banerjee K, Mitra A, Mondal K. Cost-effective and ecofriendly shrimp feed from red seaweed Catenella repens
(Gigartinales: Rhodophyta). Current Biotica., 2010, 4(1), 2343
Biswas G, Sundaray JK, Thirunavukkarasu AR, Kailasam M.
Length-weight relationship and variation in condition of
Chanos
chanos
(Forsskal,
1775)
from
tide-fed
brackishwater ponds of the Sunderbans- India. Indian
Journal of Geo-Marine Science., 2011, 40(3), 386-390
Boyd CE. Water Quality in Ponds for Aquaculture. Alabama
Agricultural Experiment Station, Auburn University,
Alabama, 1990, 482 pp
Cohen D, Ra’anan Z. The production of the freshwater
prawn Macrobrachium rosenbergii in Israel: 3. Density
effect of all-male tilapia hybrids on prawn yield
characteristics in polyculture. Aquaculture., 1983, 35, 57–71
D’Abramo LR, Brunson MW. Production of Freshwater
Prawns in Ponds. SRAC (Southern Regional Aquaculture
Center), 1996, Publication No: 484
D’Abramo LR, Sheen SS. Nutritional requirements, feed
formulation and feeding practices for intensive culture of the
freshwater prawn, Macrobrachium rosenbergii. Rev Fish
Sci., 1991, 2, 1-21
Daniel S. Introducing
Macrobrachium rosenbergii.
Freshwater and Marine Aquarium., 1981, 4(7), 32-34

14. De Silva SS, Anderson TA. Fish Nutrition in Aquaculture.
Chapman and Hall, 1995, 2-6 Boundary Row, London SE1
8HN
15. Enin UI. Length-weight parameters and condition factor of
two West African prawns. Revue d' Hydrobiologie
Tropicale., 1994, 27(2), 121-127
16. Fischer W, Bianchi G, Scott WB. FAO species identification
sheets for fisheries purposes. Eastern Central Atlantic,
fishing areas, 34, 47 (in part). Food and Agriculture
Organization of the United Nations, 1981
17. Gomez KA, Gomez AA. Statistical procedures for
agricultural research, 2nd Edition, 1984, John Wiley and
Sons, New York, 680 pp
18. Hall MR, Van Hamm EH. The effect of different types of
stress on blood glucose in giant tiger prawn Penaeus
monodon. Journal of the World Aquaculture Society., 1998,
29, 290-299
19. Hasanuzzaman AFM, Siddiqui MN, Chisty MAH. Optimum
Replacement of Fishmeal with Soybean Meal in Diet for
Macrobrachium rosenbergii (De Man 1879) Cultured in Low
Saline Water. Turkish Journal of Fisheries and Aquatic
Sciences., 2009, 9, 17-22
20. Hossain MA, Jauncey K. Substitution of fishmeal by oilseed
meals in various combinations in the diet of common carp
(Cyprinus carpio). Malaysian Applied Biology., 1990, 9, 1-12
21. Hossain MA, Paul L. Low-cost diet for monoculture of giant
freshwater (Macrobrachium rosenbergii de Man) in
Bangladesh. Aquaculture Research., 2007, 38, 232-238
22. Hossain MA, Siddique MAL, Miaje MAH. Development of
low-cost feed for culture of giant freshwater prawn
(Macrobrachium rosenbergii de Man) in ponds. Bangladesh
Journal of Fisheries Research., 2000, 4, 127-134
23. Jayachandran KV, Joseph NI. Length-weight relationship of
two palaemonid prawns Macrobrachium idella and M.
scabriculm. A comparative study. Fishery Technology.,
1988, 25, 189-195
24. Kuris AM, Ra’anan Z, Sagi A, Cohen D. Morphometric
differentiation
of
male
Malaysian
giant
prawns
Macrobrachium rosenbergii. Journal of Crustacean Biology.,
1987, 7, 219-237
25. Le Cren ED. The length-weight relationship and seasonal
cycle in gonad weight and condition in the perch (Perca
fluviatilis). J Anim Ecol., 1951, 20, 201-219

Partial replacement of fish meal with mangrove based plant ingredients and its effect on water quality, growth performance and length-weight relationship of freshwater prawn Macrobrachium rosenbergii,

Species, 2013, 3(8), 15-21,
http://www.discovery.org.in/s.htm

www.discovery.org.in
© 2013 Discovery Publication. All Rights Reserved

Page

REFERENCES

20

The authors are grateful to Department of Science and Technology, Government of India for providing financial assistance to the project [Sanction No.
DST/IS-STAC/CO2-SR-59/09 (pt. II) dated 24.05.2011] and Department of Marine Science, University of Calcutta for providing its infrastructural facilities.
One of the authors (Sufia Zaman) is grateful to Department of Science and Technology, Government of India for providing financial assistance (under
Women Scientist Scheme- B Project, Sanction No. SSD/SS/028/2010/G dated 28.09.2011).

Species • RESEARCH • MACROBRACHIUM ROSENBERGII

26. Lokare KV, Anis S. Present status of prawn farming in
Maharashtra. National Workshop in Aquaculture of
freshwater prawns organized by C.I.F.E., Mumbai and COF,
Nellore (AP), 8-9 February 2000, (Abstract No. 9)
27. Mitra A, Banerjee K, Banerjee A, Das S, Golui P, Basu
S. Culture technology of freshwater prawn, Macrobrachium
rosenbergii In: Training manual on ecofriendly and
sustainable fishery. WWF-India Sundarbans landscape
project, 2006, 9-34 pp
28. Mitra A, Banerjee K. Mangrove and their associates: our
next door neighbour. WWF-New Delhi, 2006, 36 pp
29. Mitra A, Choudhury A. Causes of water pollution in prawn
culture farms. Journal of Indian Ocean Studies., 1995, 2(3),
230-235
30. Mitra A. The north-west coast of the Bay of Bengal and
deltaic Sundarbans. In: Charles Sheppard (ed.) Seas at the
Millennium: An Environmental Evaluation, U.K., 2000, 2,
160 pp
31. Moss RH, Brenkert AL, Malone EL. Vulnerability to Climate
Change: A Quantitative Approach, Paciﬁc Northwest
National Laboratory operated by Batelle for the United
States Department of Energy, Oak Ridge, TN., 2001,
http://www.pnl.gov/globalchange/pubs/vul/DOE%20VCC%2
0report.PDF
32. New MB, Singholka S. Freshwater prawn farming: A manual
for the culture of Macrobrachium rosenbergii. FAO Fisheries
Technical Paper No. 225 Rev., 1985, Rome
33. New MB. Status of freshwater prawn farming: A Review.
Aquacult Res., 1995, 26, 1-54
34. Páez-Osuna
F. The environmental impact of shrimp
aquaculture: causes, effects and mitigating alternatives.
Environmental Management., 2001, 28(1), 131-140
35. Pauly D. Fishbyte section Editorial. NAGA, ICLARM Quart.,
1993, 16, 26 pp
36. Ricker WE. Linear regression in fishery research. J Fish Res
Board Can., 1973, 30, 409-434
37. Sandifer PA, Smith TIJ. Freshwater prawns. In: JV Huner
and EE Brown (Eds.), Crustacean and Mollusk Aquaculture
in the United States. Avi Publishing, CT, USA, 1985, 63-125
38. Sarver D, Malecha S, Onizuka D. Possible sources of
variability in stocking mortality in post larval Macrobrachium
rosenbergii. In: New MB (editor). Giant Prawn Farming,
Developments in Aquaculture and Fisheries Science.
Elsevier
Scientific
Publishing,
Amsterdam,
The
Netherlands., 1982, 10, 99-113
39. Siddiqui AQ, Al-Hafedh YS, Al-Harbi AH, Ali SA. Effects of
stocking density and monosex culture of freshwater prawn
Macrobrachium rosenbergii on growth and production in

RELATED RESOURCE
1.
2.

3.

4.
5.

6.

41.

42.

43.

44.
45.

46.

47.

48.

49.

1879). International Journal of Natural Sciences., 2011,
1(2), 52-55
8. Floreto Eric AT, Bayer RC, Brawn PB. The effects of
soybean based diets, with and without amino acid
supplementation, on growth and biochemical composition of
juvenile
American
lobster,
Homarus
americanus.
Aquaculture., 2000, 189, 211-235
9. González-Félixa ML, Silva FS, Davis DA, Samocha TM,
Morris TC, Wilkenfeld J S, Perez-Velazqueza M.
Replacement of fish oil in plant based diets for Pacific white
shrimp (Litopenaeus vannamei). Aquaculture., 2010, 309,
152-158
10. Jayalakshmi B, Natarajan P. Growth, conversion efficiency
and moulting frequency of Macrobrachium idella fed on
different artificial feeds. J. Aquacult. Trop., 1994, 9, 193–200
11. Kaushik SJ, Cravedi JP, Lalles JP, Sumpter J, Fauconneau
B, Laroche M. Partial or total replacement of fish meal by
soybean protein on growth, protein utilization, potential
estrogenic or antigenic effects, cholesteroemia and flesh
quality in rainbow trout, Oncorhynchus mykiss .
Aquaculture., 1995, 133, 257-274
12. Mitra A, Basu S, Banerjee A, Banerjee K. Culture Of
Freshwater Prawn Using Feed Incorporated With Salt Marsh
Grass, Porterasia Coarctata in Indian Sundarbans.
Seshaiyana., 2007, 15 (1), 16-17

Page

21

7.

Balazs GH, Ross E. Effect of protein source and level on
growth and performance of captive fresh water prawn,
Macrobrachium rosenbergii. Aquaculture., 1976, 7, 299–313
Behanan L, Mukandan M K, Korath A, Sherif PM.
Formulation and evaluation of a particulated feed for
Macrobrachium rosenbergii post-larvae. In: Freshwater
prawn (Ed. by E. G. Silas). Kerala Agriculture University.
Thrissur, India, 1992, 238-240
Castell JD, Kean JC, D’Abramo LR, Conklin DE. A standard
reference diet for crustacean nutrition. I. Evaluation of two
formulations. Journal of World Aquaculture Society., 1989,
20 (3), 93 – 99
D’Abramo LR, Brunson MW. Production of Freshwater
Prawns in Ponds. SRAC (Southern Regional Aquaculture
Center), 1996, Publication No: 484
Davies SJ, Brown MT, Camilleri M. Preliminary assessment
of the seaweed Porphyra purpurea in artificial diets for thick
lipped grey mullet (Chelon labrosus). Aquaculture., 1997,
152, 249–258
Eusebio PS, Coloso RM. Evaluation of leguminous seed
meals and leaf meals as plant protein sources in diets for
juvenile Penaeus indicus. Israeli Journal of Aquaculture –
Bamidgeh., 1998, 50(2), 47–54
Ferdose A, Hossain MB. Nutritional value of wild, cultured
and frozen prawn Macrobrachium rosenbergii (De Man,

40.

concrete tanks in Saudi-Arabia. Journal of the World
Aquaculture Society., 1997, 28, 106-112
Strickland JDH, Parsons TR. A practical handbook of seawater analysis (2nd Edition). Journal of the Fisheries
Research Board of Canada., 1972, 167, 311 pp
Tidwell JH, Coyle C, Weibel SD, Evans J. Effects and
interactions of stocking density and added substrate on
production and population structure of freshwater
prawns Macrobrachium rosenbergii. Journal of the World
Aquaculture Society., 1999, 30, 174-179
Tidwell JH, Coyle SD, Sedlacek JD, Weston PA, Knight WL,
Hill SJ, D’Abramo LR, Fuller MJ. Relative prawn production
and benthic macroinvertebrate densities in unfed,
organically fertilized, and fed pond systems. Aquaculture.,
1997, 149, 227-242
Tidwell JH, Webster CD, Sedlacek JD, Weston PA, Knight
WL, Hill Jr SJ, D’Abramo LR, Daniels WH, Fuller MJ,
Montafiez JL. Effects of complete and supplemental diets
and organic pond fertilization on production of
Macrobrachium rosenbergii and associated benthic
macroinvertebrate populations. Aquaculture., 1995, 138,
169-180
Walkley A, Black IA. An estimation for determining soil
organic matter and a proposed modification of the chromic
acid titration method. Soil Science., 1934, 37, 29-38
Weidenbach RP. Dietary components of prawns reared in
Hawaiian ponds. In: Proceedings of the Giant Prawn
Conference, International Foundation for Science, Report 9,
1980, Bangkok
Weindenbach RP. Dietary components of freshwater
prawns reared in Hawaiian ponds. In: M.B. New (Ed.), Giant
Prawn Farming. Developments in Aquaculture and Fisheries
Science., 1982, 10, 257–267
William HD, D’Abramo LR, Fondren MW, Durant MD.
Effects of stocking density and feed on pond production
characteristics and revenue of harvested freshwater prawns,
Macrobrachium rosenbergii stocked size-graded juveniles.
Journal of the World Aquaculture Society., 1995, 26, 38-47
Wong KH, Cheung PCK. Nutritional evaluation of some
subtropical red and green seaweeds. Part II. In vitro protein
digestibility and amino acid profiles of protein concentrate.
Food Chem., 2001, 72, 11-17
Wootton RS. Fish Ecology. Printed in Great Britain by
Thomson Litho Ltd., 1992, Scotland

Mondal et al.

Partial replacement of fish meal with mangrove based plant ingredients and its effect on water quality, growth performance and length-weight relationship of freshwater prawn Macrobrachium rosenbergii,

Species, 2013, 3(8), 15-21,
http://www.discovery.org.in/s.htm

www.discovery.org.in
© 2013 Discovery Publication. All Rights Reserved

