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ABSTRACT

The growth performances of giant Malaysia prawn (Macrobrachium rosenbergii) in different compartments
of an integrated culture system were evaluated during 12 weeks culture period. Macrobrachium rosenbergii
were placed in tanks at about 150 individuals per tank. The experiment divided into five treatments and
control tank with three replicates. Result on growth performance of M. rosenbergii shows the growth relative
rate, final length and final weight differed significantly (p<0.05) between treatment. For the length-weight
relationship, the growth coefficient (b) of M. rosenbergii was ranged between 2.37 to 3.38 at 95% confidence
limit which concentration with 20 g recorded the higher value and the lower was recorded by the
concentration of 40 g. The regression between length and weight showed a positive relationship which r2

values ranged of 0.89 to 0.99. No significant difference (p>0.05) was observed during the study period on
high, leaf width and weight of vegetables. In an integrated culture system, both Malaysian prawns and
vegetables grow well in this system.

Key words: Growth performance, freshwater prawn culture, integrated culture, length-weight relationship.

Introduction

The freshwater prawn (Macrobrachium rosenbergii) commonly known as “udang galah” in Malaysia have
been chosen as an experimental species. There is huge potential in freshwater prawn culture in Southeast
Asian, especially in Malaysia. Nearly all records of farmed prawn are attributed to M. rosenbergii, one of
the largest species of the Macrobrachium genus and the culture of this species are favorite due to good
survival and rapid growth. The culture of Macrobrachium into inland freshwater bodies may reduce pressure
on limited coastal resources and increase income generating activities throughout the country. Prawn culture
M. rosenbergii in freshwater systems may represent a useful option to reduce risk of environmental imbalance
from intensive or super intensive marine shrimp farming (New, 1995) 

A variety of approaches are available to increase production of freshwater prawns (Macrobrachium
rosenbergii). Macrobrachium can be included in polyculture with several other species as mullet, catfish,
tilapia, Chinese carps, Indian major carps, crayfish etc. The culture can be done in perennial pond to small
homestead seasonal ponds (Brown, 1991). Freshwater prawns have been shown not to depress rice production
in Puerto Rico when grown together (New 1995). Roy et al., (2004) reported that integrated prawn culture
in deep water rice fields with vegetables production and showed that rice production increase by the presence
of fish and prawns in India. 

In the recirculation system, management and removal of solids is one key process in a recirculation
aquaculture system. In recirculation prawn systems, the main particulate waste materials are faeces, uneaten
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feed, decaying prawn, tank and pipe biofilm slough (Chen et al., 1993). Solid that are not removed from the
RAS (recirculation aquaculture system) have numerous consequences for the prawn in the system and system
components. The presence of suspended solids in recirculation aquaculture systems can increase biochemical
oxygen demand, reduce biofilter nitrification and increase ammonia in the system (Chapman et al., 1987).
The solid found in RAS operations vary in size and settling properties and have an effect in the design and
operation of the solid removal mechanisms (Merino et al., 2007)

A floating hydroponics subsystem has been used effectively for the cultivation of leafy green vegetables
(Rakocy et al., 1993). Channel with expended polystyrene sheets support vegetables at the water surface with
roots suspended in culture water (Rakocy et al., 1992). This system provides maximum exposure of roots
to the culture water and avoids clogging, although suspended solid captured by roots can cause root death
if concentrations are high. 

Brassica rapa parachinensis is locally known as Chinese flowering cabbage or Pak Choi and the flavor
is enhanced after a touch of frost. The leaves are very nutritious, with up to twice the mineral content.
Immature flowering stems are cooked like broccoli (Larkcom, 1991). Edible oil is obtained from the seed.
It was succeeds in full sun or in a well-drained fertile preferably alkaline soil and prefers of pH value are
5.5 to 7.0 (Huxley, 1992). The plant is shallow rooted and intolerant of drought, it responds well to a moist
fertile soil but succeeds in poorer soils than standard Pak Choi. Hardy to about 10 °C, the plants stand up
well to snow but are less likely to stand up to prolonged winter wet. The prostrate forms are hardier than
semi-prostrate forms. The rosette Pak Choi is widely cultivated in China for its edible leaves and there are
several named of varieties. It was slower-growing than standard Pak Choi, B. rapa chinensis (Larkcom, 1991).

The objectives of this study were to measure the growth performances of giant Malaysia prawn
(Macrobrachium rosenbergii) with vegetable (Brassica rapa parachinensis) in integrated culture system with
the different concentration of chicken faeces as culture fertilizer and to assess the water quality variables such
as D.O, pH, temperature, turbidity, ammonia, nitrite, nitrate, BOD and phosphate in culture tanks. The species
was chosen because of the high survival rate and it was reported as a commercially important in the world
as a primary inland cultured species.

Materials and Methods

Study Area:

This experiment was conducted in a hatchery of the Universiti Putra Malaysia Bintulu Sarawak Campus,
Bintulu, Sarawak. The duration of this experiment was 12 weeks, which started from August 2009-October
2009. 

Cultivation of Prawns:

For growth performance study, a total of 900 giant Malaysian prawns larval (Macrobrachium rosenbergii)
with the average sizes of 10 mm (Post Larval or PL15) have been used in monoculture. The samples were
acclimated to desired salinity (8 psu) before stocking. The facility was consisting six integrated systems that
were already designed with vegetables tray placed on the culture tanks. Each tank was tested with the
different concentration of chicken faece (10 g, 20 g, 30 g, 40 g and 50 g) and control tank. Samples were
measured using MIYUTOYO vernier digital caliper for total body length (TL, mm) under dissecting
microscope and body weighed (BW, g) using a digital balance to the nearest 0.01 g individually every week.

Vegetables Tray:

In this present study, Brassica rapa parachinensis locally known as Chinese flowering cabbage or Pak
Choi was chosen as an integrated plant cultivation with Malaysian prawn. This species was chosen because
of high growth rate in a short times and high demand in market especially in Malaysia. The growth
performances of vegetables were evaluated base on length of leaves, width of leaves, no of leaves, colour
and rate of grows. The growth performances of vegetables were evaluated weekly. 

Integrated Tank Design:

The integrated tank used was setup and design accordingly. It was contains the plate of vegetables tray
on top of the culture system. The water filter was located behind the culture tank. This system worked when
the pump inside the culture tank pull the water up to the filter sites above. Then, water was filtered and flow
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through the filter sites. After that, water was entering to the vegetables tray. Inside the vase, the sponges
were absorbed the water and kept wet to grow the vegetables. Then, the water was fall to the culture tank
sites again and the system cycles were continues. 

Physico-chemical Parameter:

Physico-chemical parameter of water was measures by using YSI meter (model 556 MPS) and HACH
kits. Water parameters were taken twice a week of three to four days intervals.

Data Analysis:
Relative Growth Rate (RGR):

Relative growth rate (RGR) was calculated by followed as Osofero et al., (2007) and the formula given
as;

Where,
Wf = Final average weight at the end of the experiment.
Wi = Initial average weight at the beginning of the experiment.

Growth Performance of Macrobrachium rosenbergii:

Length and weight were the most common parameters were measures. The growth performances of prawn
were measure every week. Data was recorded into the data sheet and transform into the computer software
to analyze. Plotting and recording changes in mean or average length and weight was evaluated each week.
Weekly growth of M. rosenbergii was recorded into data sheets and compiled into computer for analysis
using computer software FiSAT (FAO-ICLARM) Stock Assessment Tools computer software program version
1.5 (Pauly & David, 1981 and Gayanilo et al., 2002). The length-weight relationship (LWR) was calculated
by means of the allometric equation (Ricker, 1975; Quinn II & Deriso, 1999) were used to find the
relationship of length and weight of prawn with the equation of;

W = aLb 

where;
W= weight
L= length
a and b = contant
The a and b parameters of the model were estimated using ‘power function’ estimated by Least Squares

Linear Regression on log-log transformed data.
The log transforms equation was given as;

Log10 W = Log10 a + b Log10 L

The coefficient of determination (r2) was used as an indicator of the significant of the linear regression
(Scherrer, 1984). 

Vegetables Growth Performances:

Weekly different of leaves length and width from the different tray of culture tanks were measured
during the study period and compared by using one-way ANOVA which calculated by using SPSS (Statistical
Package for Social Science) v13 computer statistical program.

Physico-chemical Parameters:

All the physico-chemical and biological parameter data was compiled into computer software for data
analysis. By using the one way ANOVA, data were tested and interpreted either significant or non significant
parameter between the culture tanks. Pearson correlation was use to see any correlation between growth
performance and physico-chemical and biological of water parameters.
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Results:
Growth Performance:

The growth relative rate (%), final length (cm) and final weight (g) differed significantly (p<0.05)
between treatment (Table 1). The highest percentage value of growth relative rate was observed by 40 g with
the value of 433% and the lowest value was recorded by 10 g with the value of 255%. The maximum
growth in term of length and weight were recorded at treatment 40 g. Length increased on an average from
1.47 cm to 2.77 cm and weight from 0.03 g to 0.16 g. The growth performance at treatment 20 g was the
lowest, showing a final weight of 0.13 g and final length up to 2.03 cm. The post larvae mortality recorded
higher percentage at treatment 20 g with the value of 51.72%, while treatment 40 g recorded lower
percentage of mortality with the value of 42.55%.

Table 1: Growth performance of Macrobrachium rosenbergii post larvae (PL18) at six different concentration of chicken faece (10,
20, 30, 40 and 50 g) and control tank in culture tanks.

Treatment Initial live Initial live Mortality Final Length Final weight Relative Growth
length (cm) weight (g) (%) (cm) (g) Rate (%)

10 g 1.65 0.04 50.33 2.53 0.13 225
20 g 1.53 0.03 51.72 2.03 0.13 333
30 g 1.43 0.03 47.10 2.55 0.15 400
40 g 1.47 0.03 42.55 2.55 0.16 433
50 g 1.51 0.03 49.65 2.25 0.15 400
Control 1.53 0.03 35.46 2.57 0.14 366

Length-weight relationships:

The total length and body weight of individuals ranged between 1.43 to 2.57 cm and 0.03 to 0.16 g
respectively. The growth coefficient (b) of M. rosenbergii was ranged between 2.37 to 3.38 at a 95%
confidence limit, which 20 g recorded higher value (3.38) and lower (2.37) by 40 g (Table 2). All
relationships were highly significant (p<0.001), which most r2 values being greater than 0.89. The regression
between total length (L) and body weight (W) demonstrated a positive relationship, which r2 values ranged
of 0.89 to 0.99 (Figure 1). 
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Fig. 1: Length-weight relationship of M. rosenbergii with different concentration of chicken faece; (A) 10
g, (B) 20 g, (C) 30 g, (D) 40 g, (E) 50 g and (F) Control.

Table 2: Length-weight relationship parameters of M. rosenbergii from six different concentration of chicken faece (10, 20, 30, 40
and 50 g) and control tank in culture tanks.

Treatment N L-W equation r2 b Relationship
10 g 180 W = 0.88 L 2.91 0.99 2.91 Isometric
20 g 180 W = 0.92 L 3.38 0.89 3.38 Isometric
30 g 180 W = 1.17 L 2.46 0.98 2.46 Isometric
40 g 180 W = 1.35 L 2.37 0.97 2.87 Isometric
50 g 180 W = 0.97 L 2.78 0.98 2.78 Isometric
Control 180 W = 1.09 L 2.66 0.98 2.66 Isometric

N = sample size; L = total length (cm); W = body weight (g); r2 = determination coefficient; b = slope.

Vegetables Growth Performances:

Observation on the vegetables growth performance has been evaluated within 12 weeks experiment (Table
3). Results on one-way ANOVA showed no significant difference (p>0.05) on high, leaf width and weight
of vegetables for all treatment during the study period. Treatment with 50 g of chicken faece recorded higher
values on final high (20.11 cm) and final leaf width (10.87 cm) while treatment with 20 g of chicken faece
recorded lower values on final high (17.97 cm) and final leaf width (9.97 cm). However, treatment with 10
g of chicken faece recorded higher value on final weight (20.69 g) and the lowest was recorded by treatment
with 30 g chicken faece (18.88 g).

Physico-chemical Parameters:

During the study period it was observed that there were no significant differences (p>0.05) between
treatment on temperature, dissolved oxygen, pH, nitrite and phosphate (Table 4). The highest mean
temperature value was recorded by treatment 40 g (26.37±0.15) and the lowest was treatment 50 g with the
value of 26.22±0.08. The mean dissolved oxygen (DO) level ranged from 5.21 to 6.17 mg/L during the study
period. The water pH varied within the range of 6.69 to 7.09. However, the mean of nitrite and phosphate
level ranged from 2.59 to 3.16 mg/L and 0.09 to 0.63 mg/L. Other water parameters such as turbidity,
Ammonia-N, Nitrate and BOD were found significantly difference (p<0.05) for all experimental treatment.

Table 3: Growth performance of Brassica rapa parachinensis on six different concentration of chicken faece (10, 20, 30, 40 and 50
g) and control tank in culture tanks.

Treatment Initial high Initial leaf Initial weight Final High Final leaf Final weight
(cm) width (cm) (g) (cm) width (cm) (g)

10 g 2.04 1.12 8.33 18.27 10.21 20.69
20 g 2.02 1.20 7.46 17.98 9.97 19.53
30 g 2.01 1.22 7.28 18.85 9.98 18.88
40 g 2.03 1.85 8.12 19.35 10.32 19.12
50 g 2.02 1.67 8.05 20.11 10.87 19.26
Control 2.02 1.75 8.23 18.78 9.87 19.08
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Table 4: Effect of different concentration of chicken faece (10, 20, 30, 40 and 50 g) and control tank on mean physico-chemical
characteristics in culture tanks.

Parameters Treatment
------------------------------------------------------------------------------------------------------------------------
10 g 20 g 30 g 40 g 50 g Control

Temperature (oC) 26.36±0.13a 26.37±0.16a 26.34±0.03a 26.35±0.14a 26.22±0.08a 26.27±0.02a

Dissolved oxygen (mg/L) 5.52±0.06a 5.77±0.02a 5.37±0.02a 5.31±0.01a 5.21±0.01a 6.17±0.02a

pH 6.69±0.02a 6.83±0.05a 6.77±0.01a 7.09±0.04a 6.84±0.01a 6.89±0.02a

Turbidity(NTU) 6.59±0.04b 6.84±0.02c 7.47±0.02d 7.61±0.01e 7.78±0.02f 5.96±0.01a

Ammonia-N (mg/L) 0.31±0.01c 0.25±0.01b 0.37±0.01c 0.44±0.01d 0.40±0.01d 0.18±0.01a

Nitrite (mg/L) 3.16±0.01a 2.54±0.57a 3.11±0.01a 2.59±0.01a 2.83±0.03a 2.87±0.01a

Nitrate (mg/L) 15.30±0.10d 15.05±0.10c 13.97±0.10a 14.96±0.10b 15.91±0.10e 16.34±0.15f

Phosphate (mg/L) 0.10±0.10a 0.09±0.01a 0.63±0.84a 0.10±0.01a 0.12±0.01a 0.13±0.01a

BOD (mg/L) 2.20±0.11ab 2.01±0.16a 2.02±0.06ab 2.09±0.07ab 2.05±0.07ab 2.32±0.14b

Mean±SD subject to Tukey HSD for Post-hoc test
Mean±SD in column with dissimilar superscript letter is significantly different (P#0.05)

Discussion:

In general, water quality parameters are the important variables influencing the productivity of a water
body and the biological performance of cultured aquatic species. During the study period, all the physic-
chemical water parameters was observed and found to be within the acceptable limits for M. rosenbergii
growth. No significant different (p>0.05) found between experimental treatment on temperature, dissolved
oxygen, pH, nitrite and phosphate while, other parameters was observed to be significantly difference for all
experimental treatment. According to Whangchai et al., (2007), the minimum and maximum temperature was
no significant difference in prawn’s survival rate, growth rate and feed conversion ratio (FCR) between
treatments. Macrobrachium rosenbergii is a tropical species and is therefore believed to require water
temperatures of 21-31 oC for good growth (Tidwell et al., 2005), with 28-31oC being considered optimal
(Sandifer & Smith, 1985). The temperature values recorded during the study period was ranged within the
acceptable limits for M. rosenbergii growth.

Results from the experimental treatment shown pH and DO level range within the acceptable limits.
Hassanuzzaman et al., (2009) reported that, the best pH and dissolved oxygen value for M. rosenbergii
growth was range from 6.5 to 7.5 and 5.5 to 8.5 mg/L and Boyd (2003) indicates that as a high potential
for aquaculture production. However, the water parameters of turbidity, Ammonia-N, Nitrate and BOD values
were still within the acceptable limits even the statistical analysis shown significantly different between the
experimental treatments. Other than the water parameters tested in this experiment, salinity also influencing
the growth of M. rosenbergii. According to Jain (2008), the different level of salinity provides a good
indication of impact of the growth performance of M. rosenbergii, revealing that 0-2 psu as the most
optimum level of salinity, required for high growth and survival of the PL20. Theodore et al., (1980) showed
better growth performance of M. rosenbergii at a salinity level of 2 psu.

The growth performance of M. rosenbergii differed significantly (p<0.05) between the experimental
treatments. Treatment with 40 g of chicken faece shown the highest percentage value of growth rate and the
lowest was 10 g of chicken faece. It is proven with the increasing of length and weight of M. rosenbergii
in treatment 40 g. The different level of concentration gave the different results on growth of M. rosenbergii.
According to Hasanuzzaman et al., (2009) the final weight of prawn was influenced greatly with the inclusion
of different level of soybean meal (SBM) in the diet. The highest average weight of M. rosenbergii was
achieved in the treatment 40 g of chicken faece. Hossain & Paul (2007) reported that, a diet containing 30%
protein using fish meal, meat and bone meal, mustard oilcake, sesame meal and rice bran may generate good
growth in prawn juvenile reared for 90 days. However, Whangchai et al., (2007) reported that, the final mean
weight of prawn from sheltered ponds recorded higher (5.42 g) than unsheltered ponds (2.7 g).

The growth are influenced by the plastic shelters therefore improved the growth and survival of post
larvae specifically during the cold season of the year.

The length-weight relationship for M. rosenbergii showed linear lines in logarithmic scale was obtained
by plotting the values of total length against their weight. The exponent b values from this study lies in
between the expected range 2.37 to 3.38. In general and despite the many variations in fish and shrimp forms
between species, b is close to 3, indicating that fish and shrimp grown isometrically, while values
significantly different from 3 indicate allometric growth (Tesch, 1971; Carlander, 1977; Zafar et al., 1998;
Amin & Zafar, 2004; Amin et al., 2008).

The values of b for all experimental treatment were closest to 3 which were significantly nearer to
isometric value (3) indicating that the growth was isometric. The estimated coefficient of correlation (r2)
between the total length and body weight was 0.99 for all experimental treatment, indicating that the
relationship was highly significant (p<0.001)
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Studies on high, leaf width and weight produced high yield rate of growth performances of vegetable
from first week until sixth weeks. No significant different (p>0.05) found from the tested samples. Treatment
of 50 g chicken faece recorded higher value on final high and final leaf width when compared to other
treatments, while final weight recorded higher on treatment 10 g of chicken faece. According to Rakocy et
al., (1993), nutrient wastes from fish tanks are used to fertilize hydroponic production beds via irrigation
water. So, the nutrients generated from M. rosenbergii manure are contaminants that would otherwise build
up to toxic levels in the prawn tanks. However, the hydroponic beds function as a biofilter so the water can
be recirculated back into the fish tanks as source of organic fertilizer that enables vegetables to grow well.
McMurtry et la. (1993) reported that, biofilter that are alternately flooded and drained with nutrient-laden fish
tank water are called reciprocating biofilter. Reciprocating biofilter provide uniform distribution of nutrient-
laden water within the filtration medium during the flood cycle and improved aeration from atmospheric
exchange during each dewatering with benefits to both nitrifying bacteria and plant root. Dissolved oxygen
and suspended organic materials accumulate rapidly in aquaculture systems and must be remove for efficient
fish or prawn production
(McMurtry et al., 1997).

Conclusion:

In the present study, comparison of growth performance and length-weight relationships of M. rosenbergii
at different experimental treatment revealed the maximum growth in term of length and weight and lowest
mortality at concentration of 40 g of chicken faece. However, the vegetables shown in good develop intern
of high, leaf width and weight on the concentration of 50 g of chicken faece. The water parameters values
were still within the acceptable limits and it not directly influencing the M. rosenbergii grown. This integrated
culture shows the growths of M. rosenbergii and vegetables are in good condition and applicable. The further
studies should be given to develop an economically viable, user friendly and eco-friendly environment for
M. rosenbergii and vegetables.
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