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A study was conducted to apprai
named blue claw (BC), orange cla

ent stocking densities on three male morphotypes
e (SM) at harvest in all-male culture and assess the
culture. Trials involving three stocking densities of
carried out in replicates. After 4 months of culture,
cked at 5m~? in treatments BC, OC and SM respectively
psity was significant (P <0.05) affect adversely on morphotypes. The
wields performance was from 20 juvenile m~2 stocking density
reéspectively. In isolation culture, the average specific growth rate of
Pignificantly higher than that of the OC(1.01) and the BC (0.43) population.
pulation was 100% while others were 72%. Absolute weight of prawn was
ale (23.87 g) than the SM (19.57 g) and the BC male (6.31 g). Impacts of
structure were much more pronounced in the SM population than others.
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1. Introduction

As all-male freshw.
Man, 1879) culture yi
female culture (Cgle
2009), they dis
variation in
ividual growth (HIG), in some
ed small males (SM), 40% orange-
that are larger than SM, and only 10% large
blue-clawed mal® at harvest (Ra’anan et al.,, 1991). Thus, HIG
is one of the majo blems affecting profitability in freshwater
prawn culture (Karplus et al., 2000) as demand and market price of
prawn depend largely on individual size.

Four social mechanisms are controlling factors for growth vari-
ation such as direct competition for food, appetite suppression in

clawed males
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subordinate individuals, decreased food conversion efficiency and
increased motor activity (Karplus, 2005) as well as genetic vari-
ation (Banu et al., 2015a). For management of size variation, early
researchers have been practiced several ways: supplementary shel-
ters (Peebles, 1979; Smith and Sandifer, 1979; Cohen et al., 1983;
Tidwell etal.,2002; Uddin etal., 2009), selective harvesting (Garcia-
Perez, 1999; Jose et al., 2007; Rahman et al., 2010), claw ablation
(Harpaz et al., 1987; Sagi >and Afalo, 2005; Rahman et al., 2010),
size grading (D’Abramo et al., 1991; Daniels and D’Abramo, 1994;
Daniels et al., 1995; Tidwell et al., 2003, 2004a,b) eyestalk ablation
(Banu et al., 2014) and cold shock (Banu et al., 2015b). A practical
management strategy, selective harvesting of BC, has been pro-
posed to enhance the growth rate of SM, thereby minimizing the
size variation of males and increasing the total productivity from
ponds (Sagi and Afalo, 2005; Rahman et al., 2010). According to
Karplus et al. (1989) large second pair of claws of BC prawns is
responsible for the stunting of growth of small males (SMs). How-
ever, stunting of SMs may be completely eliminated by removing
the BC males from the culture systems (Karplus, 2005). Harvesting
of BC males were conducted and SM individuals left in the pond
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to grow to larger size and hence to enhance overall biomass in
polyculture system. (Rahman et al., 2010).

Hence, the present investigation was focused on male mor-
photypes of freshwater prawn M. rosenbergii. The aim of current
study was to determine the effect of different stocking densities on
male morphotypes in all-male culture and to evaluate the effect on
growth and survival of BC, OC and SM in isolation culture.

2. Materials and methods
2.1. Tank preparation and stocking

The experiment was conducted in the Centre of Marine Sci-
ence at Port Dickson, Negeri Sembilan, Malaysia for a period of 120
days from February to June 2012. Nine fiberglass tanks (volume 1
ton) were selected for three stocking densities of male freshwater
prawn: 20, 30 and 40 juvenile m~2 (herein called treatments Ry,
R30, R4 respectively) with three replications, using completely ran-
domized design. Lime (CaCO3) was applied before filling tank up
water from reservoir tank. Lime was liquefied into an earthen pot
and then applied by spreading homogenously into the tanks. Water
preparation was done one week before stocking juveniles. Each
tank was aerated by an air stone supplied with air from a regener-
ative blower. The water depth was maintained around 0.5 m with
keeping good water quality and water was exchanged at 50% every
week. Water temperatures in all experimental tanks were main-
tained at (27.34 + 0.66)°C.

Total length of nursery period was 2 months. Males and females
juveniles of M. rosenbergii are larger than 3.5 cm total length can
be easily identified (Janseen, 1987). It can be manually segregated
with accuracy of more than 95% by skilled persons (Nail an
2005). The segregation of male juvenile of M. rosenbergii wa
manually on the basis of external morphological characterist
visually examining at the area of the base of the I3

case of males and in addition they possess a
that hides the genopore. The male juvenileg
collected from a commercial farm Aq
Negeri Sembilan. Juveniles were bro

D) for each
0.07 g; and 3) Ry,
eceive juveniles

temperature. Individual me
treatment was: 1)Ry0, 5.8

th and weight of around
asured and recorded for

protein (BLANC , Star feedmills (M) SDN BHD) daily at a rate
of 6% of body weight for 1st month, 4% of body weight for 2nd month
and 3% of body weight for rest of the cultured period (D’Abramo
et al., 1995). Half of the required feed for a day was supplied in the
evening and the rest in the morning. Feed rate was calculated and
adjusted after sampling of prawn twice in a month.

2.3. Samples

Freshwater prawns were sampled biweekly using scoop net to
assess growth and health condition. At least 5 prawns from each
tank were taken to make assessment of growth trends and to read-
just feeding rate. Prawns were handled carefully to avoid stress

Table 1

Range and mean (SD) of the water quality parameters were measured in all tanks.
Parameters Range Mean + SD
Dissolved oxygen (mgL~1) 5.61-8.32 7.5+ 0.23
Temperature (°C) 25.47-29.93 27.34 £+ 0.66
pH 7.39-9.18 7.98 +£0.29
NH3-N (mgL-") 0.47-2.37 0.93 + 0.51
PO3-P (mgL-1) 0.39-2.28 1.20 £ 0.57
NO;-N (mgL1) 0.10-1.05 0.492 + 0.31
NO,-N (mgL-') 0.006-0.481 0.1570+0.16

during sampling. On the last two samples prior to harvest, prawns
were also individually weighed and clag one of three male
morphotypes: blue claw (BC), orang
described by Cohen et al. (1981);
by D’Abramo et al. (1989).

2.4. Harvest and restockj

gregated from all treatments into 3 tanks.
prawns were restocked at 5 prawn/m?

respectively with three replicates per treatment.
cking all prawns were harvested and weighed.

'y management

ter temperature and dissolved oxygen levels and pH (Dis-
xygen Meter, YSI Model 58, Yellow Springs, Ohio, USA)
were measured daily. Nitrogen compounds (NH3-N, NO,-N, and
NO3-N) and orthophosphate (PO4-P) analyses were performed
bi-weekly using a digital HACH kit (model DR 2010, HACH Co.,
Loveland, USA).

2.6. Statistical analyses

For the statistical analysis of data, one-way analysis of vari-
ance (ANOVA) and Tukey’s Test were performed using the SAS
version-9.2 (Statistical Analysis System: SAS Institute, 1990). Sig-
nificance was assigned at the 0.05% level. Specific growth rate
(SGR) was estimated as: SGR=[Ln (final weight)—Ln (initial
weight) x 100]/culture period (days). Survival rate of prawn was
calculated as Survival (%)=(No. of harvested individual - No. of
stocked individual) x 100.

3. Results

During the all-male culture and isolation culture of BC, OC and
SM, parameters of water quality were not significantly different
(P>0.05)among treatments. Data on mean values of water temper-
ature, dissolved oxygen (DO), ammonia (NH3-N), nitrite (NO,-N),
nitrate (NO3-N) and orthophosphate (PO4-P), and pH are presented
in Table 1.

3.1. All-Male culture

Growth and yields performance results for prawns are pre-
sented in Table 2. Initial stocking weight of prawn was not
significantly different (P>0.05) among treatments whereas final
harvested weight was the highest in the treatment Ryg as com-
pared to the R3p and Ry4g. Survival rate of freshwater prawn was
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