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ABSTRACT

Climbing perch is one of economically-valued local fish in Indonesia, particularly in Borneo, Sumatra, and
Java Islands. The fish has the potential to be developed as freshwater aquaculture species. The purpose of
this experiment was to evaluate the production performance and blood profile of climbing perch cultured
in peat pond with different stocking densities. The research was conducted in Kereng Bangkiray Village,
Sebangau District, Palangkaraya City, Central of Borneo. Nine fish ponds sized 5.0 m x 5.0 m x 1.5 m were
used. Nets with a mesh size of 1 cm measuring 2.0 m x 1.5 m x 1.0 m was installed in each fish pond for the
experiment. The treatment consisted of different stocking densities, namely 15 fish/m2, 30 fish/m2, and 45
fish/m2. Fish with the body weight of 20 ± 1.25 g were used. Fish were cultured for four months. An
artificial diet containing 30% protein was given with a feeding rate of 5%. The experiment was designed in
a complete randomized design. The result showed that the production performances (i.e. survival, specific
growth rate, absolute weight, and biomass) were significantly higher at the densities of 15 and 30 fish/m2

than that of 45 fish/m2 (P<0.05). Blood profile such as glucose, erythrocyte, leucocyte, and hemoglobin
were higher at the density of 45 fish/m2 except for hematocrit which was higher at the densities of 30 and
15 fish/m2. Water quality parameters such as dissolved oxygen, nitrite, nitrate, and ammonia at the densities
of 15 and 30 fish/m2 showed better values than that of 45 fish/m2 stocking density. To optimize the
productivity and maintain the optimum water quality condition, the optimal stocking density for climbing
perch culture is suggested at 30 fish/m2.

KEYWORDS: Anabas testudineus; production performance; blood profile; stocking density;
peat pond

INTRODUCTION

One of the fish species that have the potential to
be cultured is climbing perch Anabas testudineus Bloch,
locally called in Indonesia as “Papuyu”. This fish is a
very popular fish for consumption especially in
Sumatra, Borneo, and Java Islands due to its delicious
taste (Sukadi et al., 2009). Such popularity has caused
a significant reduction in its wild stock. The culture
effort of the fish species has been conducted by fish
farmers using traditional techniques in peat ponds of
Central and South of Borneo. However, the current
production is relatively low due to low stocking den-
sity (15 fish/m2). The availability of peatland in Indo-
nesia is ranging from 13.5-26.5 million ha distributed

mostly in Sumatra, Borneo, Celebes, and Papua Is-
lands (Barchia, 2006). This offers an opportunity to
develop climbing perch aquaculture which is known
to have a high tolerance to such environment
(Widiyati et al., 2016).

High stocking density in an intensive culture
affects the growth and survival rate of cultured fish
(Kusmini et al., 2017). Different stocking densities
to culture climbing perch have been reported for
example, 10 fish/m2 (Susila, 2016), 15 fish/m2 (Habib
et al., 2015), and 14 fish/m2 (Khatune-Jannat et al.,
2012). Khatune-Jannat et al. (2012) reported that the
use of the high stocking density has resulted in low
production performance compared to the lower
stocking density. The effects caused by a high
stocking density could be attributed to the increase
of competition in term of space, locomotion, and
food (Hermawan et al., 2012).
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In addition, stocking density can also affect the
hematological parameters of fish (Salah & Wael, 2011).
For example, blood profile can be used as an indica-
tor to determine fish stress condition (Moyle & Cech,
2004). Prihadi et al. (2017) reported that marble goby
fingerling cultured at a density of 150 fish/m2 showed
the highest glucose blood content than that of stock-
ing densities of 100 dan 50 fish/m2. The authors also
found that physiological responses of blood profile
such as blood glucose, leucocyte, erythrocyte, he-
matocrit, and hemoglobin contents were better at
the density of 50 fish/m2 than that of 100 and 150
fish/m2.

Finding a balanced relationship between stocking
density and fish blood profile constitute the impor-
tance of this in developing a better culture technique
of climbing perch. Therefore, this experimental study
was aimed at determining the production performance
and blood profile of climbing perch cultured with
different stocking densities in peat pond.

MATERIALS AND METHODS

The experiment was conducted in peat ponds
owned by fish farmers in Kereng Bangkiray Village,
Sebangau District, Palangkaraya City, Central Borneo
Province from June to October 2016. Nine peat ponds
sized 5.0 m x 5.0 m x 1.50 m were used. The pond
surface was layered with plastic sheets. A rectangular
net measuring of 2.0 m in length, 1.5 m in wide, and
1.5 m in depth cm with a mesh size of 1 inch was
erected in the ponds to stock the fish. Water  hyacinth,
Eichhornia crassipes, was placed in each net to serve
as a shelter covering 25% of the net area. A total of
300 ind. of climbing perch with an average weight of
20.0 ± 1.25 g were used in this experiment and
cultured for four months. A commercial diet
containing 30% protein was fed to the stocked fish
three times per day with a feeding rate of 5%/body
weight. The experimental design used a complete
randomized design with three treatments and three
replicates. Different stocking densities were as
follows: A) 15 fish/m2; B) 30 fish/m2; and C) 45
fish/m2.

Parameters of production performance consist-
ing of survival rate, absolute body weight, specific
growth rate (SGR), and biomass were observed. To
obtain the absolute weight and specific growth rate,
20 fish were sampled every month (day 0, 30, 60, 90,
and 120). For the survival rate, the number of fish
were counted at the beginning and the end of the
experiment. Fish body weight and biomass were
measured using a digital weight scale (max. weight
of 600 g) with two decimal accuracy. Each parameter
data was calculated according to the formula

suggested by Effendie (2002). Two fish in each treat-
ment were sampled before stocking into the net (day
0), at the middle (day 60), and the end of the
experiment (day 120) for measurement of blood
profile. Fish were anesthetized using Ocean Free
Stabilizer® 10 mgL-1 before its blood collected. Blood
was collected from caudal vein using a syringe of 1.0
mL, which was previously rinsed with anticoagulant,
then transferred into a 0.5 mL tube. After that, 0.05
mL anticoagulant were added. The blood samples were
analyzed in the laboratory. Hemoglobin, hematocrit,
erythrocyte, and leucocyte were counted using
Neubauer hemocytometer following Maheswaran
(2008) method. Blood glucose was measured using
tool kit blood glucose test meter (Gluco Dr. Auto AGM
2100). After blood collection, the fish were placed
back into their initial ponds.

Water quality parameters such as temperature, pH,
and dissolved oxygen (DO) were measured using a
Hanna water quality instrument (HI9829). Water
samples were collected from each pond at the be-
ginning (day 0), middle (day 60), and end (day 120) of
the experiment and analyzed in the laboratory to de-
termine nitrite, nitrate, and ammonia concentrations.
Concentrations of nitrite, nitrate, and ammonia were
determined following the standard procedures pro-
vided in SNI (Indonesian National Standar) 06-6989.9-
2005,6989.79-2011, and 06-6989.30-2005, respec-
tively. All data on production performance (survival,
SGR, absolute weight, biomass) were statistically
analyzed using ANOVA and followed by the Duncan
test as a post hoc analysis if any significant diffe-
rence was found between the treatments. Hemoglo-
bin, hematocrit, erythrocyte, and leukocyte counts
were descriptively analyzed. Water quality parameters
such as pH, temperature, DO, ammonia, nitrite, and
nitrate were also descriptively analyzed.

RESULTS AND DISCUSSION

Production Performance

The results of the survival rate, absolute weight,
specific growth rate (SGR), and biomass of climbing
perch are shown in Figure 1.

The survival rate of climbing perch cultured at the
stocking density of 15 fish/m2 (77.33 ± 5.51%) was
the highest, followed by 30 fish/m2 (75.00 ± 2.00%)
and 45 fish/m2 (55.00 ± 1.00%) (Figure 1a). The sur-
vival rates between fish stocked at 15 and 30 fish/m2

were not significantly different (P>0.05), but they
were significantly different from that of fish stocked
at the density of 45 fish/m2 (P<0.05). The low sur-
vival rate in the latter means that the stocking den-
sity has reached a point where fish are easier to get
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stressed due to competition of space, locomotion,
and food (Prihadi et al., 2017). Fish also become
weaker and easily infected by diseases, more sensi-
tive to water quality change, and prone to mortality.
Khatune-Jannat et al. (2012) stated that climbing perch
cultured at higher stocking density had a low survival
rate compared to low stocking density.

The absolute weight growth at the stocking den-
sity of 15 fish/m2 (67.33 ± 5.51 g) was the highest,
followed by 30 fish/m2 (65.00 ± 2.00 g), and 45 fish/
m2 (35 ± 2.00 g) (Figure 1b). The absolute weights
gained by fish at the stocking densities of 15 and 30
fish/m2 were found significantly different compared
to 45 fish/m2 (P<0.05). This confirms that climbing
perch cultured at high density would suffer from high
competition in terms of space, food, and locomo-
tion than that of low density leading to decreased
growth. Rahman et al. (2016); Rahman & Verdegem
(2010) reported that fish cultured at low density had
less competition on space, food, and locomotion,
resulting in maximum growth and weight gain.

Specific growth rate (SGR) decreased following
the increase in stocking density. The highest of SGR
(3.92 ± 0.15%) was achieved by fish stocked at 15
fish/m2, followed by 30 fish/m2 (3.85 ± 0.18%), and
the lowest was 45 fish/m2 (1.68 ± 0.77%) (Figure 1c).
This indicates that stocking density strongly influ-
ences fish growth concerning energy use and food
competition. Similar results were reported by Rahman
et al. (2010) and Prakoso et al. (2016) that high stock-
ing density has resulted in low SGR and production
of cultured fish such as Labeo calbasu, Cirrhinus
cirrhosus, and Nemacheilus fasciatus.

The biomass gain of climbing perch cultured at
the density of 30 fish/m2 (57.38 ± 1.96 kg) was the
highest, followed by 45 fish/m2 (48.23 ± 3.85 kg),
and the lowest was 15 fish/m2 (30.10 ± 1.70 kg) (Fig-
ure 1d). All treatments showed significant differences
in terms of biomass gain (P<0.05). The biomass gain
is affected by fish growth and survival rate. In the
present experiment, the stocking density of 30 fish/
m2 showed higher values of absolute weight, SGR,

Figure 1. Production performance of climbing perch cultured at different stocking densities; a) survival
rate; b) absolute weight); c) SGR; and d) biomass.
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and survival than that of 15 and 45 fish/m2 (Figure 1a-
c). A similar result was reported by Prihadi et al. (2017)
who found that high stocking density of marble goby
with a weight range of 4-5 g produced high biomass
value due to high survival rate.

Blood Profile

The results of blood profile (blood glucose, he-
moglobin, hematocrit, erythrocyte, and leucocyte) are
shown in Figure 2. The patterns of blood glucose
and leucocyte increased with the increase of stock-
ing density while hemoglobin decreased. Hematocrit
recorded showed increase values, from 20.70% to
24.70% and from 20.70% to 22.20%, with the increase
of stocking densities, 15 and 30 fish/m2, respectively,
with the exception for 45 fish/m2 (from 20.70% to

17.70%). Erythrocyte content showed the same
patterns in all treatments (Figure 2). The present ex-
periment revealed that stocking density affects blood
glucose and leucocyte due to increased fish stress.
The highest blood glucose level at a density of 45
fish/m2 indicated that the fish stress condition was
predominantly caused by the high stocking density.
In stress condition, fish responded by increasing its
blood glucose is naturally increased to keep a steady
homeostatic condition, which have resulted in the
decline of insulin (Royan et al., 2014). If the environ-
mental condition is not suitable for fish (increased
stress), chromaffin cell will release catecholamine,
adrenaline, noradrenaline hormones into the blood
(Reid et al., 1998). These stress hormones will join
with cortisol hormone leading to the increase of blood

Figure 2. Blood profile of climbing perch at the beginning, middle, and end of culture period with
different stocking densities: a) blood glucose; b) hemoglobin; c) hematocrit; d) erythro-
cyte; and e) leucocyte.
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glucose in the blood via glucogenesis and glycogeno-
lysis (Iwama et al., 1999). Fish blood glucose levels
were 6.5 mg/dL and 32.3 mg/dL at stocking densities
of 15 and 30 fish/m2, respectively, which were lower
than that of 45 fish/m2 (46.3 mg/dL). This condition
indicated that the fish cultured with the stocking
densities were in a comfortable condition; thus,
stress did not occur due to low competition on space,
locomotion, and food. Increasing blood glucose and
leucocyte at the end of the experiment at the density
of 45 fish/m2 clearly indicated fish were suffering from
stress and unhealthy condition. Eventually, the num-
ber of fish was decreasing due to mortality during
the culture period resulting in low survival (Figure
1a-d). Hemoglobin concentration had been used to
distinguish the effect of stocking density on fish
health and stress (Salah & Wael, 2011). Increase of
leucocyte is closely related to high stocking density
due to stress of fish and to protect against them-
selves in unfavored environmental condition. Leuco-
cyte as a part of the immune response of fish had
been reported by Motlagh et al. (2010). It is produced
by thymus and kidney and distributed in the fish body
(Irianto, 2005). A similar result from Naderi et al. (2017)
revealed that high stocking density can lead to an
increase of leucocyte content and affect the overall
fish’s immune level. Ellis et al. (2002) argued that fish
living in inappropriate stocking density could have
growth impairment and reduced immune capability.

Water Quality

Temperature, pH, DO, ammonia, nitrite, and ni-
trate can affect fish growth and survival (Oliveira et
al., 2012). Water quality parameters i.e. ammonia,
nitrite, and nitrate values had increased with the in-
crease of stocking density while temperature and pH
were the relatively constant in all treatments, except
for dissolved oxygen (DO) showing a decrease with
the increase of stocking density (Table 1). Ammonia,
nitrite, nitrate, and DO concentrations at a density
of 45 fish/m2 (Table 1) were outside the ranges of
recommended values for fish culture suggested by

Boyd (1990). This result validates that stocking den-
sity indirectly influences water quality in fish culture
environment where poor water quality (higher con-
tents of ammonia, nitrite, and nitrate) usually corre-
sponds to higher stocking density. The degradation
of water quality is caused by higher release rate and
accumulation of waste products (i.e., fesses, urine,
and uneaten food). Setiadi & Setidjaningsih, (2011)
reported that the increased of ammonia, nitrite, and
nitrate concentrations corresponded with length of
culture period due to accumulation of fish faecal and
feed wastes.

The pH values in all treatments were below the
recommended value for fish culture (Table 1).
Sembiring et al. (2011) reported that low pH value
(down to pH 4) did not affect climbing perch growth
and survival. Similarly, it is argued here that the  effect
of low pH values on climbing perch in this study was
minimal on the fish health and growth. Climbing perch
has adapted to the low pH of peat environment where
Rosli et al. (2010) stated that the pH values usually
range between 3 and 5.5 due to high rate
decomposition of organic matter.

CONCLUSION

The present experiment is to definite the opti-
mal stocking density. Based the result could be con-
cluded that to maximize production of the climbing
perch culture, the optimal stocking density should
have 30 fish/m2 in order to reach the optimal in term
of survival, growth, and biomass. The present ex-
periment revealed that blood glucose and hematocrit
only were affected by stocing density. In the future
research should have focused on duration of the cul-
ture which reach to consumption size.
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