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Effect of Formulated Feeds on the Growth
and Broodstock Development in
Macrobrachium rosenbergii
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Fisheries College and Research Institute
Tamil Nadu Veterinary and Animal Sciences University
Thoothukkudi - 628 008, Tamil Nadu
India

Abstract

Experiment conducted on broodstock development in Macrobrachium rosenbergii by
feeding formulated feeds with fish meal, squid meal or soya meal revealed that broodstock
production was more than 60% in animals fed with fish meal incorporated feed. Though
growth and mean growth increment were higher in conventional feed compared to formu-
lated feeds, the per day increment in biomass was the highest in prawns fed with fish meal
(102.61 g) followed by squid meal (99.62 g) incorporated feed. The study infers that formu-
lated feeds with animal protein (47 to 54% protein) resulted in good production of
broodstock in M. rosenbergii in 150 days. The total number of berried eggs produced was the
highest in prawns fed with fish meal followed by squid meal incorporated feed.

Introduction

The freshwater palaemonid prawn M. rosenbergii currently offers a good
potential for large-scale commercial aquaculture primarily because established
techniques are available for larval rearing, the animal breeds under captivity,
attains a very good growth rate within 4 or 5 mo in culture condition and
shows good survival rate. Under natural condition, M. rosenbergii is an omni-
vore, feeding on various plant and animal materials (Balazs and Ross 1976).
Though this species accepts a wide variety of food in captivity, it particularly
prefers flesh of mollusks and crustaceans (Deshimaru and Shigueno 1972;
Forster and Beard 1973). Though extensive works have been undertaken on
the use of pelleted feeds (Balazs et al. 1974; Brody et al. 1980; Farmanfarmian
and Lauterio 1980; Fair et al. 1980; New and Singholka 1985; Louis et al.
1994) to enhance production of M. rosenbergii under culture conditions, the use
of quality formulated feeds to develop broodstock is yet to be accomplished.
Commercially, the use of ingredients in formulated feed should be cost-effective
and should be available in large quantities in areas where culture operations
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are to be carried out. Further, the prepared formulated feed should have high
water stability. In the present study, three types of formulated feeds with dif-
ferent protein levels and a control feed were used to assess the growth and
broodstock development of M. rosenbergii under experimental conditions.

Materials and Methods

The following formulated and control feeds were prepared to study the
growth and broodstock development in M. rosenbergii: fish meal incorporated
feed (FM), squid meal incorporated feed (SQM), soya meal incorporated feed
(SBM) and control (conventional feed)

The percentage and proximate compositions of the experimental diets for
all the study feeds are given in table 1. The ingredients used in the feeds were
accurately weighed and the feeds were prepared following the method described
by Jayaram and Shetty (1981). Biochemical analyses were also made for differ-
ent feeds. Protein and fat were estimated by adopting standard procedures
(Floch et al. 1956 and Oser 1971). The formulated feeds were prepared with
same levels of specific protein sources (Table 1). The FM had 47% protein, the
SQM had 54% protein and the SBM had 60% protein. The lowest level of pro-
tein (46%) was in the control feed (Table 1).

Juveniles of the giant freshwater prawn with the size range 1.0 to 2.6 g
were acclimated in an earthen pond for 15 days and were fed with the control
feed prior to the start of the feeding trial. An experiment was designed to study
growth increment, broodstock development, optimal protein level to raise
broodstock and fecundity.

For each circular cement tank (3.75 m diameter, 1.25 m depth), 600
nursery reared prawn seeds were stocked. The average length and weight of
the specimens stocked together are given in table 2. The length was measured
to the nearest mm from the eye orbit to the tip of telson.Weight was recorded

Table 1. Percentage and proximate composition of experimental feeds

Ingredients Conventional Soya meal Fishmeal Squid meal
feed  incorporated incorporated incorporated

feed feed  feed

Soyabean meal** — 40 — —
Fish meal** — — 40 —
Squid meal** — — — 40
Groundnut oil cake 80 37 32 5
Rice bran 5 10 15 40
Tapioca 10 8 8 10
Vitamin - mineral mix 5 5 5 5
Protein 46 59.58 47.25 54.45
Fat 9.8 10.25 9.84 9.86
Ash 15 5.03 18.07 8.04
Moisture 12 11.5 10.6 9.5

*dry weight basis
** Solvent extracted soya meal was purchased from local suppliers of Tamil Nadu, South
India. Fish meal, squid meal used for the study were prepared locally utilizing the
Leiognathus spp. and Loligo spp., respectively.
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after removin the excess water using tissue paper as absorbent. The increase
in length and weight were used as measures of growth.

Before conducting the experiments, all the animals in the cement tanks
were starved for 72 hours. Fifty percent of the water in the experimental tank
was changed twice a week. Water was added carefully so as not to cause stress
to the stocked prawns. The stocked animals were fed with the experimental diet
at 5% body weight of prawns. The feed was given at 8 am and at 4 pm. In
each experimental tank, about 50 PVC pipes (2.5 cm in diameter, 8 to 10 cm
length) were provided as shelter for newly moulted prawns. Fortnightly random
sampling of 20 animals per tank was carried out during the experimental period
(150 days). Water quality parameters such as temperature, pH, Secchi disc read-
ing, dissolved oxygen, alkalinity, hardness, ammonia, nitrate, total soluble phos-
phorus and chlorophyll ‘a’, ‘b’ and ‘c’ were recorded fortnightly (Table 3). During
sampling, maturity stages were identified based on the morphology of testis and
ovary in males and females respectively to study maturation in M. rosenbergii.
For this study, 15 specimens were sacrificed to identify the different stages of
maturation. In males, 4 maturity stages namely, immature I, maturing II, ma-
tured III and spent IV were identified. In females, 5 stages namely, immature I,
maturing II, maturing III matured IV and spent V were recognized.
Gonadosomatic index (GSI) was calculated from the sampled population for each
month for all the types of feed tested. Fecundity was calculated using gravimetric
method from berried females. At the end of the experimental period, the experi-
mental tanks were drained to collect data on the length and weight of the stocked
prawns; attainment of maturity was also taken. Survival rate and biomass of M.
rosenbergii fed with different formulated feeds and control diet were also calcu-
lated. To study the significant differences in growth increment of M. rosenbergii
for different types of feeds, ANOVA and Student’s t-test were employed; level of
significance was taken at 5%.

Results and Discussion

The average growth recorded and mean growth increment attained by M.
rosenbergii fed with different types of feeds are given in table 2. Among the
formulated feeds, mean growth was highest in prawns fed the SQM feed fol-
lowed by prawns fed the FM feed. The monthly average growth recorded for
test animals fed with different types of feeds is given in figure 1. It was appar-
ent that growth increment was highest in prawns fed the control feed com-
pared to formulated feeds. However, among the formulated feeds, monthly
growth increment was highest in animal fed with SQM followed by those fed
with FM feed. ANOVA test analysis confirmed the prevalence of highly signifi-
cant (P<0.01) difference existing between the average growth increment of con-
trol feed with formulated feeds (Table 4.1). The Student’s t-test further revealed
that the average growth increment between the control and formulated feeds
were significant (P<0.01) and insignificant difference could be observed between
prawns fed the SBM diet and SQM diet and between FM feed and SQM feed.
However, significant difference in the average growth increment was seen
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between prawns fed with SQM and FM feeds at P<0.01 level (Table 4.2). Sur-
vival rate and calculated biomass were highest in M. rosenbergii fed with FM
feed followed by SQM feed (Tables 2 and 7).

The GSI calculated for M. rosenbergii fed with different feeds is given in
table 5. The GSI was found to increase in the stocked animals from the third
month. The index was higher for formulated feeds than the control feed. From
the sampling, it became explicit that right from the 3rd month of stocking,
more matured male and berried females were collected from prawns fed with
SQM and FM feeds. In the control tank, sampled specimens had maturing tes-
tes (stage III) and maturing/mature ovaries (stage III/stage IV) during the 4th

(120 days) and 5th months (150 days) and the berried specimens were not re-
corded even in the 4th month. However, the berried females were collected from
the 4th month of stock in animals fed with formulated feeds as evidenced by
high GSI values (Table 5).

M. rosenbergii fed with FM feed had higher fecundity compared to control
feed (Table 6). Based on observations made, it is evident that good growth regis-
tered in specimens fed with control feed (Mean: 56.1) compared to formulated
feeds. The highest growth rate recorded in animals fed with conventional fed
could be attributed to the lesser survival rate (40%) than the other feeds tested.

Table 3. Hydrobiological parameters recorded during the conduct of experiments

Sl. Parameters Control SBM feed FM feed SQM feed
No trial trial trial

1. Temperature°C 28 – 30 28 – 30 28 – 30 28 – 30
2. pH 7.5 – 8.5 7 – 8 7.5 – 8. 7 – 8
3. Secchi disc 30 – 35 34 – 42 40 – 42 40 – 44

reading (cm)
4. Dissolved 4 – 5.2 5.4 - 6.2 5.1– 6.4 5.3 – 6.1

oxygen (mg/l)
5. Alkalinity(mg/l) 38 – 56 13 – 17 11 – 18 11 – 17
6. Hardness (mg/l) 1560-2000 1180-1910 1200-1980 1180 – 1940
7. Ammonia (NH3) 7.6– 8.8 7.3 – 9.2 7.3 – 9.1 7.3 – 9.3

(µg at NH3-N/l)
Nitrate (NO3)

8. (µg at NO3-N/l) 9.6 – 11.6 7.3 – 9.8 7.3 – 9.7 7.1 – 10.1
Total soluble

9. phosphorus 0.2 – 0.6 1.2 – 2.1 1.2 – 2.3 1.2 – 1.7
(µg at PO4-P/l)
Chlorophyll

10. (mg/m3)
(a) 0.002 – 0.008 0.003-0.007 0.002-0.007 0.002-0.006
(b) 0.003 – 0.130 0.003-0.009 0.004-0.009 0.004-0.007
(c) 0.002 – 0.015 0.013-0.019 0.013-0.016 0.013-0.019

Fig. 1. Monthly average growth
recorded for M. rosenbergii fed with
control and formulated feeds
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Table 4.1. ANOVA test analysis on the growth in weight increment in M. rosenbergii fed
with different test feeds

Source Sum Degrees Mean F Level
of variation of square of freedom sum of Value of

square (calculated) significance

Rows 1113.007 9 123.6674 2.937439 P< 0.01
Test  feed 5126.716 3 1708.905 40.59116 P< 0.01
Error 1136.712 27 42.10043
Total 7376.434 39

Table 4.2.  Students ‘ t ’ test  analysis on the growth in
weight increment of M. rosenbergii fed with different
test feeds

Feeds compared Growth increment

t value Level of significance

T 1 x T 2 10.436 P< 0.01
T 1 x T 3 7.821 P< 0.01
T 1 x T 4 7.883 P< 0.01
T 2 x T 3 - 3.020 P< 0.05
T 2 x T 4 - 2.510 NS
T 3 x T 4 - 0.505 NS

T1 - Conventional feed
T2 - Soya meal incorporated feed
T3 - Fish meal incorporated feed
T4 - Squid meal incorporated feed
NS - Not significant

Comparing the attain-
ment of broodstock in
M. rosenbergii fed with
different feeds, it could
be depicted that 60% of
stocked specimens at-
tained brood when fed
with FM feed followed
by SQM feed (53%) in
150 days. In animals
fed with control feed,
only 45% of the stock
specimens attained ber-
ried condition. This
clearly reveals that the
rate of broodstock de-
velopment was higher

in formulated feeds compared to conventional feed as already confirmed by high
GSI values in animals fed with formulated feeds. The total and per day incre-
ment in biomass of M. rosenbergii fed with different formulated and control
feeds are given in table 7. Biomass was higher when the test animals were fed
with formulated feeds (FM/SQM) than the control feed.

It is also interesting to note that in the harvested specimens, female specimens
weighing between 30 to 35 g, fed with FM and SQM feeds were in berried condition,
while in the control and SBM feeds, the broodstock made its appearance in animals
weighing more than 45 g. This observation confirmed that broodstock development
occurred in the early size group of M. rosenbergii when fed with animal protein incor-
porated feeds. Balazs and Ross (1976) concluded that the optimum protein level for
good growth for M. rosenbergii was below 35%. Millikin et al. (1980) indicated that
this species attains best growth at 40% protein level in feeds. Castell et al. (1989) have
concluded that protein level ranging between 30 and 38% resulted in the best growth
in M. rosenbergii. In the present study, it is evident that the protein level ranging
between 47 and 54% was the best for the development of broodstock in M.
rosenbergii. Lee et al. (1980) observed decreased growth in M. rosenbergii when fed
with plant feeds with high levels of protein and inferred that depressed growth could
be attributed to high fiber content. In the present study, animals fed with soya meal
incorporated feed exhibited not only suppressed growth but also lower level of
broodstock development.
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Table 5. GSI of M. rosenbergii fed with different kinds of
formulated feeds

Months Male Female

(i) Conventional feed
March 99 — —
April — —
May 1.179 1.893
June 1.837 3.236
July 2.090 3.830
August 1.280 4.770
(ii). Soya meal incorporated feed
March 99 — —
April — —
May 0.875 2.769
June 2.440 2.394
July 2.824 5.916
August 2.207 8.450
(iii). Fish meal incorporated feed
March 99 — —
April — —
May 1.177 2.592
June 2.070 5.200
July 2.814 4.470
August 2.231 7.660
(iv). Squid meal incorporated feed
March 99 — —
April — —
May 0.418 1.888
June 1.896 4.230
July 4.484 8.058
August 1.926 8.326

Table 6. Fecundity of M. rosenbergii fed with different kinds of formulated feeds.

Feeds Total length (mm) Body weight (g) Mean number of
eggs (range)

Conventional feed 160 – 175 50 – 76 44424
42343 – 47118

Soya meal incorporated feed 160 – 175 40 – 45 58265
57782 – 58408

Fish meal incorporated feed 150 – 169 41 – 52 62114
60203 – 62826

Squid meal incorporated feed 160 – 190 40 – 55 60772
59970 – 62058

Table 7. Biomass production in  M. rosenbergii fed with different kinds of formulated feeds

Feed Total increment* in biomass Per day increment**
(150 days in kgs)  in biomass (g)

Conventional feed 13.128 87.52
Soya meal incorporated feed 12.285 81.90
Fish meal incorporated feed 15.391 102.61
Squid meal incorporated feed 14.942 99.62

*Total increment in biomass  =  Mean growth increment in 150 days x  survival rate x
Total number of animals stocked
**Per day increment in biomass = Total increment in biomass

 Culture period in days

It is evident that the to-
tal biomass and per day in-
crement in biomass were
higher in animals fed with
FM/SQM feeds compared to
conventional and SBM feed.
Between the two feeds incor-
porated with plant ingredi-
ents, it could be observed that
biomass was higher in con-
ventional feed than SBM feed.
It is also interesting to note
that biomass production ob-
tained for the tested feeds con-
firmed with fecundity and
percentage of broodstock de-
veloped in M. rosenbergii.
The present study elucidates
the fact that broodstock deve-
lopment in M. rosenbergii
will be higher when fed with
SQM and FM feeds than
with feeds prepared from
plant sources.

Though the mean
growth increment was
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found to be highest in the conventional feed compared to formulated feeds, the
total increment in biomass was higher in FM/SQM feeds. This was mainly due
to higher survival rate in the two said feeds. Therefore, it is better to compare
biomass production rather than mean growth increment for this does not give
a true picture of the yield in a normal culture system.
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