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ABSTRACT

In fish culture, optimal growth could be influenced by various culture methods. Aim of the study was to
evaluate the productivity of Barbonymus balleroides, lalawak in floating net cages, concrete ponds, and
earthen ponds. Cultivation was designed with the circulation water system. Experiment was conducted
using completely randomized design with three treatments and three replications for each treatment. The
experimental fish, sized of 4.20 ± 0.64 cm SL and weight of 2.14 ± 0.99 g, were obtained from induced
breeding. The stocking density used was 20 individuals/m3. Fish were fed 3% of total weight two times every
day using commercial pellet with 35% protein content for 90 day. The result showed that lalawak reared in
earthen pond was no significant difference on length, weight, and biomass compared with that one in
concrete pond (P>0.05), but significantly different (P<0.05) with floating net cages. There were no different
(P>0.05) among the three different culture systems for survival rate and FCR. Lalawak reared on earthen
pond system supported with optimal water quality could increase productivity value.
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INTRODUCTION

Lalawak Barbonymus balleroides is a native fish from
Indonesian waters. The fish is known as the com-
modities of high economic value for consumption.
In West Java Province, lalawak spread widely in
Sumedang and Cianjur Districts. In nature, this fish
live at the bottom side of fast-flowing waters such as
rivers and lakes. Lalawak is classified as herbivorous
species which eat aquatic plants.

Domestication of lalawak in Indonesian has been
conducted since 2006 but has not been carried out
intensively (Yulfiperius, 2006). Domestication is only
limited studies on morphological characteristics and
reproductive aspects using nutrition and the environ-
ment approach. Aquaculture of lalawak was conducted
since the population of lalawak as local species is
become scare in the freshwaters due to the high
catching levels of wild. According to Sukadi et al.
(2011), aquaculture development based on local spe-
cies of fish should be done in order to maintain of
biodiversity and the development of aquaculture for
food security. Since the lalawak population has be-

coming rare due to the high exploitation in the wild,
the culture activity should be done to conserve it as
the potential local species for sustainability and food
security.

In order to support the domestication program,
management system of aquaculture is required. The
proper culture system is needed to support optimum
fish growth. Kusmini et al. (2017) reported that lalawak
reared in the aquarium for 90 days with a density of
4 individuals/L has a survival rate value of 54% and
specific growth rate of 2%/day. This study aimed to
evaluate the productivity of lalawak in floating net
cages, concrete pond, and earthen pond.

MATERIALS AND METHODS

This study was conducted in March-June 2016 in
Germplasm Research Station, Cijeruk, Bogor. The
lalawak fish, sized of 4.20 ± 0.64 cm SL and weight
of 2.14 ± 0.99 g, used in this experiment were ob-
tained from induced breeding. Induced breeding
method was referred to tinfoil barb Barbonymus
schwanenfeldii (Huwoyon & Sukadi, 2009). Fish was
reared in (A) floating net cages sized 2 m x 2 m x 2 m;
(B) concrete pond sized 5 m x 2 m x 1 m; and (C)
earthen pond system sized 8 m x 5 m x 1 m. Stocking
was density of 20 individuals/m3. All rearing facilities
were equipped with recirculating system. Completely
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randomized design (CRD) with three treatments and
three replications for each treatment was applied.
During 90-day rearing activity, fish were fed 3% body
weight twice every day with commercial pellet con-
taining 35% of protein.

Fish growth, thirty fish for each group was mea-
sured for length and weight every 30 days. Para-
meters observed were absolute of length and weight
gain, biomass, specific growth rate, survival rate, and
feed conversion ratio (FCR).

Water quality was also observed during the study.
Data were collected from inlet, outlet, and middle
area of the waters of each culture system. Tempera-
ture parameters (°C), pH, and dissolved oxygen (mg/
L) were measured by using Multi Parameter Water Qual-
ity Meter EC 900 with intervals of three hours within
24 hours. Hardness (mg/L CaCO3), nitrate (mg/L), ni-
trite (mg/L), TAN (Total ammonia nitrogen) (mg/L),
and TOM (total organic matter) (mg/L) was observed
in laboratory of Institute for Freshwater Aquaculture
Research and Fisheries Extension, Bogor (ISO
17025:2008; Accreditation number: LP-711 IDN).

Collected data was tabulated and analyzed using
analysis of variance (ANOVA) on 95% confidence in-
terval. Differences among treatments were analyzed
further with Duncan test using SPSS version 18. Wa-
ter quality parameters were analyzed qualitatively.

RESULTS AND DISCUSSIONS

Growth Performance

The results showed that lalawak grew faster in
earthen pond than others. Significantly different
(P<0.05) with floating net cages. Weight, length, and
specific growth rate of lalawak were shown in Table
1 and growth every 30 days were shown in Figure 1
and 2.

Lalawak reared on earthen pond culture system
were shown best of growth performance with length
value (3.16 cm), weight (9.93 g), and specific growth
rate (0.62%/day) of length and (1.91%/day) of weight.
Length and weight gain of lalawak in earthen pond
increased 31% and 67% compared with in floating net
cages. The earthen pond enabled to raise the growth
of lalawak due to environmental conditions and the
behavior of fish that lives on the bottom of the wa-
ter was make it more likely to get natural feed. The
value of water quality in earthen pond showed opti-
mum temperature (T), dissolved oxygen (DO) and total
organic matter (TOM) values (T: 24°C-28°C; DO: 3.31-
5.78 mg/L; and TOM: 15.76-22.58 mg/L) compared to

floating net cages culture system (T: 22°C-26°C; DO:
3.21-4.21 mg/L; and TOM: 18.01-24.77 mg/L), and con-
crete pond (T: 22°C-26.8°C; DO: 3.79-5.23 mg/L; and
TOM: 16.96-22.37 mg/L). Thus the growth of the fish
would be optimal. Temperature and oxygen levels
would affect the metabolic processes of fish and will
increase the fed activity there by accelerating of the
growth (Besson et al., 2016; Emaliana et al., 2016; Sun
& Chen, 2014; Wexler et al., 2011; Mallya, 2007). Low
and overly higher temperature was also not good for
fish growth. Kelabora (2010) declared that tempera-
ture and oxygen levels beyond optimal range could
result in energy utilization mostly would spend for
the adaptation to environments, which can disturb
the metabolic system or the exchange substances.
Meanwhile, Emaliana et al. (2016), stated that opti-
mum temperature on goldfish growth ranges from
26°C-31°C and oxygen levels > 4 mg/L. Moreover,
Neilan & Rose (2014) reported low levels of oxygen
(< 2.5 mg/L) would cause mortality increase (> 50%)
in fish larvae and behavioral disturbance in juvenile
of gulf killifish, whereas Tran-Ngoc et al. (2016) re-
ported low levels of oxygen (< 3.5 mg/L) in tilapia
could reduce nutrient digestibility and intestinal
morphology changes.

In order to maintain the optimum amount of oxy-
gen levels in the water, the parameters to be consid-
ered is TOM. TOM is an indicator of dissolved oxy-
gen consumption in water for oxidizing organic mat-
ter dissolved in water. The higher concentration of
TOM, the higher concentration of organic matter (pol-
lutants) would present in the water (Suryono &
Badjoeri, 2013).

Survival Rate

The observation of survival rate of lalawak for 90
days was shown in Figure 3. Survival rate value ob-
tained was relatively high with highers survival value
found at earthen pond culture system (98%). Survival
rate values obtained in three culture systems for 90
days showed no significant difference (P>0.05).

Important factors that influence the survival rate
of fish is water quality, especially temperature. Tem-
perature can reduce dissolved oxygen levels in the
waters if the range is not optimal. Temperature could
influence the respiratory of fish (Emaliana et al., 2016).
Meanwhile, according to Murjani (2011), the survival
of fish was depending on fish adaptation to environ-
ment and water quality. In this study, no significant
differences found on survival rate in each culture sys-
tems, which means that lalawak could tolerate envi-
ronmental waters in each culture systems.
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Table 1. Weight gain, length gain, and specific growth rate of lalawak in different
aquaculture system

Remarks:Numbers followed by the same superscript letter in the same line indicates no
significantly difference (P>0.05)

Floating net cages Concrete pond Earthen pond

Initial length (cm) 4.20 ± 0.64 4.20 ± 0.64 4.20 ± 0.64

Initial body weight (g) 2.14 ± 0.99 2.14 ± 0.99 2.14 ± 0.99

Final length (cm) 6.60 ± 0.09 7.08 ± 0.12 7.36 ± 0.39

Final body weight (g) 8.07 ± 0.65 9.84 ± 0.49 12.06 ± 2.01

Absolute length (cm) 2.40 ± 0.11a 2.88 ± 0.15ab 3.16 ± 0.47b

Absolute weight (g) 5.93 ± 0.79a 7.70 ± 0.60ab 9.93 ± 2.46b

Specific growth rate of length (%/day) 0.50 ± 0.02a 0.58 ± 0.02ab 0.62 ± 0.07b

Specific growth rate of weight (%/day) 1.47 ± 0.11a 1.69 ± 0.07ab 1.91 ± 0.22b

 Growth parameters
Aquaculture system

Figure 2. Weight gain on seedling of lalawak for 90 days.

Figure 1. Length gain on seedling of lalawak for 90 days.
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Biomass and Feed Conversion Ratio (FCR)

The observation biomass and feed conversion
ratio (FCR) of lalawak for 90 days experiment were
presented in Table 2. The result of research of multi-
system aquaculture of lalawak showed significant dif-
ferences on biomass (P<0.05). Lalawak reared in the
earthen pond culture system has a higher biomass
values (1,461.05 ± 37.41 g) compared with concrete
pond culture systems (1,437.50 ± 18.86 g) and float-
ing net cages (1,180.85 ± 24.21 g). This results indi-
cates that lalawak on earthen pond culture system
has more capabality of utilize the feed. Mulyadi et al.
(2010) stated that the value of biomass is strongly
influenced to the efficiency in feed utilization.

FCR values obtained in the three culture systems
were statistically not significantly different (P>0.05).
FCR value showed the utilization of nutrients feed by
the fish. Based on observation of lalawak reared in

Figure 3. Survival rate of lalawak for 90 days.
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the three culture systems showed that fish could uti-
lize the feed efficiently.

Water Quality

The results of water quality measurement during
the experiment was showed at Table 3. Water quality
is one of the supporting factors that could support
the growth and survival rate of in the fish. In general,
water quality values was obtained from the three cul-
ture systems showed the limits of tolerance value
for the growth and survival of fish (Boyd, 1982;
Zooneveld et al., 1991). Meanwhile according
Yulfiperius (2006) and Kotellat (1993), lalawak could
live optimally at temperature 25°C-28°C, pH 6-7, and
dissolved oxygen 3.43-6.61 mg/L. Based on water
quality data obtained in the three culture systems, it
showed that water quality on earthen pond culture
system showed optimal value with a temperature of
24°C-28.4°C and dissolved oxygen of 3.31-5.78 mg/L.

Table 2. Biomass value and FCR on seedling of lalawak

Remarks:Numbers followed by the same superscript letter in the same line
indicates no significantly difference (P>0.05)

Floating net cages Concrete pond Earthen pond

Initial biomass (g) 321.5 ± 2.05 321.5 ± 2.05 321.5 ± 2.05

Final biomass (g) 1180.85 ± 24.21 1437.50 ± 18.86 1782.55 ± 37.41

Absolute biomass (g) 859.35 ± 24.21a 1116.00 ± 18.86b 1461.05 ± 37.41c

FCR 1.31 ± 0.51a 1.37 ± 0.38a 1.13 ± 0.11a

Parameters
Aquaculture system
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CONCLUSION

The culture systems could determine the produc-
tivity of lalawak in which reared in earthen pond cul-
ture system provided optimum of length and weight
gain.
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