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ABSTRACT

This study was conducted to observe the growth and reproductive biology of wild sheatfish in controlled
concrete tanks. The research was carried out from January to November 2020 at the Research Station for
Freshwater Fisheries Germplasm, Cijeruk, Bogor. Sampled fish were captured from Cilala Lake in Bogor and
Cipanas River in Sumedang, West Java. The collected fish were 14.6 ± 2.24 cm in length and 21.5 ± 9.19
g in weight. Growth and reproductive biology parameters were measured every 30 days. Cortisol, estradiol,
vitellogenin, testosterone, glucose, and hemoglobin were also determined as the supporting parameters
for gonadal maturity. Measured water quality parameters were temperature, pH, dissolved oxygen, ammonia,
and alkalinity. The results showed that sheatfish grew with a specific growth rate of 0.4 ± 0.15%/day, FCR
of 3.2 ± 0.26, and survival rate of 100%. Observation on the gonad maturity found that the fish studied
were in the level-I and II. There are no significant differences regarding the supporting parameters (P>0.05)
on the fish examined, despite the tendency of decreasing cortisol, and increasing testosterone. Based on
the results, this study concludes that the observed fish can adapt, grow, and start to mature their gonads
in their new environment, with temperature as one of the possible key factors influencing its gonad
development.
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INTRODUCTION

Many popular freshwater catfish species belong to
genera Ompok and Kryptopterus of sheatfish or “lais/
silais”. Both genera are considered an economically
important catfish group to supply protein demand in
the form of fresh fish or processed ones, e.g., smoked
and salted fish. For example, certain provinces in In-
donesia have placed the fish group as one of the valu-
able and most sought-after fish commodities (Sukadi
et al., 2009; Muslim et al., 2020). Nowadays, the pro-
duction of sheatfishes in several main producer areas
has gradually decreased year by year due to several
reasons such as over exploitation, degraded natural
habitat and other anthropogenic pressures. There-
fore, efforts are needed to conserve the fish wild
stock and ensure its future sustainable production
via fish breeding and domestication programs. How-
ever, there is limited biological information regard-
ing the sheatfish reproduction, a basic knowledge
needed for domestication. The lack of definitive in-

formation on the biological aspects of this fish group
in its natural habitats has hindered the planning and
implementation of the species conservation and
management strategies (Jusmaldi et al., 2017).

To be classified as a domesticated species, the
fish’s life cycle must be completely closed in cap-
tivity and independent of their wild habitat. Teletchea
& Fontaine (2014) suggested six criteria of domesti-
cation level for fish in aquaculture: “capture fisheries
(level-0), first trials of acclimatization to the culture
environment (level-1), part of the life cycle is com-
pleted in captivity, but several important bottlenecks
still exist in others (level-2), the entire life cycle is
closed in captivity, but with wild inputs (level-3), the
entire life cycle is closed in captivity without wild
inputs, but no selective breeding program is used
(level-4), and selective breeding program is used fo-
cusing on specific goals (growth rate, fillet yield, flesh
quality, etc) (level-5)” (p.7). Balon (2004) stated that
domesticated species have different breeding cha-
racteristics compared to their ancestor, because hu-
mans have altered them to suit with the new envi-
ronment or habitats.
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The reproduction of Ompok has been reported
since the last decade in Indonesia (Sjafei et al., 2008;
Handayani et al., 2009; Elvyra et al., 2010; Minggawati
et al., 2015; Jusmaldi et al., 2017). In India, the repro-
duction and breeding of O. bimaculatus have been
published by Arthi et al. (2013) and Malla & Banik
(2015). However, studies concerning the domestica-
tion, reproductive biology, and growth of O. miostoma
in Indonesia have not been explored yet. This re-
search was conducted to observe the growth and
reproductive biology of wild-caught sheatfish O.
miostoma in a controlled environment.

MATERIALS AND METHODS
The study was carried out from January to No-

vember 2020 at the Research Station for Freshwater
Fisheries Germplasm, Cijeruk, Bogor. Fish were cap-
tured from Cilala Lake, Bogor (6°28' S and 106°42'-
106°43' E; water temperature range: 29°C-33.8°C
(Pratiwi et al., 2007; Wisnu et al., 2021)) and Cipanas
River, Sumedang (6°67’70" S and 108°02’58" E; water
temperature range: 26°C-30°C (Herawati et al., 2020a;
Herawati et al., 2020b)), West Java. After transporta-
tion processes, fish were acclimated and adapted in
indoor aerated and thermoregulated concrete tanks
sized 170 cm x 120 cm x 100 cm with 40 cm water
level. During adaptation, the fish were fed with live
feeds (Tubifex) and then replaced by a commercial feed
(30% protein), which was given every morning and
evening. The adaptation process was carried out un-
til August 2020. After that, all fish were kept in four
tanks with a stocking density of 7 fish/tank. The same
commercial feed was given ad libitum until the end of
the experiment for 60 days. In order to maintain the
optimal water tank quality for sheatfish, partial wa-
ter exchange was done every two weeks, and pri-
mary water quality parameters were measured regu-
larly.

For the growth performance test, the fish used
had length and weight of 14.6 ± 2.24 cm and 21.5 ±
9.19 g, respectively. Growth concerning length gain,
weight gain, specific growth rate, and survival rate,
and reproductive biology parameters such as gonad
maturity level, fecundity, gonad weight, and gonado-
somatic index (GSI) were observed every 30 days.
Cortisol, estradiol, vitellogenin, testosterone, glu-
cose, and hemoglobin were also determined as the
supporting parameters for gonadal maturity. Fish
weight was measured using a digital scale with an
accuracy of 0.01 g, while the length was measured to
an accuracy of 0.1 cm using a laminated graph paper.
The parameters observed were length gain, weight
gain, biomass gain, specific growth rate (SGR), feed
conversion ratio (FCR), and survival rate (SR). The
survival rate was calculated at the end of the experi-

ment. The reproductive biology was observed by dis-
secting the fish collected from the same location as
the tested fish (n= 3). The observed reproductive
parameters included fecundity, gonad weight, GSI,
gonad histology, and gonad maturity level. Gonad’s
weight was weighed using a digital scale. Fecundity
was calculated using the equation proposed by Bagenal
(1978). Gonad histology preparation was carried out
following the method suggested by Wolf & Smith
(1999). GSI was calculated using the formula proposed
by Effendie (1997). Meanwhile, gonad maturity level
was determined by following Longenecker et al.
(2020).

The physiological response was observed by
collecting blood samples from an individual fish (n=
3 for each male and female) at the beginning, middle,
and end of the study to observe glucose, hemoglo-
bin, estradiol, cortisol, testosterone, and vitellogenin.
Prior to blood sample collection, the fish were anes-
thetized with 2-phenoxyethanol at a dose of 1 mL/L.
Blood (0.5 mL) was collected from the caudal vein
using a 1 mL heparinized syringe. For glucose mea-
surement, one drop of each collected blood sample
was applied to a blood glucose reader (ACCU-CHEK
Active, Roche, Germany). Meanwhile, 0.1 mL of each
blood sample was used to measure hemoglobin
using a haemometer (Marienfeld Superior, Germany)
according to the Sahli’s method (Sahli, 1909). The
remaining blood samples were extracted using a cen-
trifuge machine (Heraeus Biofuge Pico) with a speed
of 10,000 rpm for five minutes to collect the plasma.

Furthermore, the blood plasma from each sample
was analyzed for cortisol, estradiol, testosterone, and
vitellogenin levels using ELISA kits (DRG International,
Germany for Cortisol, Estradiol, and Testosterone;
Bioenzy for Vitellogenin) and microplate photometer
(Biosan HiPo MPP-96, Latvia). Measurements were
made at the beginning, middle, and end of the ex-
periment. For statistical analysis, ANOVA tests were
performed on each physiological parameter to com-
pare the values observed at the beginning, middle,
and end of the experiment. The data obtained were
analyzed using the R software (R Core Team, 2020).
As complementary data, water quality parameters
were measured in this study, including temperature,
pH, dissolved oxygen, ammonia, and alkalinity. Tem-
perature, pH, and dissolved oxygen were monitored
every day (morning and evening), while ammonia and
alkalinity were measured every week.

RESULTS AND DISCUSSION

The results showed that fish grew and developed
in the concrete tanks during 60 days of observation
(Table 1).
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Observations on the reproductive biology of O.
miostoma related to fecundity, gonad weight, GSI, and
gonad maturity levels are presented in Table 2. Mean-
while, gonad histological observations are shown in
Figure 1.

Based on Figures 1A & 1B, oocytes are catego-
rized as stage-I because the oocytes were angular or
irregularly shaped with a circular nucleus. Moreover,
most cytoplasm in these figures stain darkly and is
uniformly similar to those observed by Longenecker

Table 1. Growth of sheatfish, O. miostoma during 60 days of rearing in concrete tanks

Parameters Initial Final Gain/Value

Length (cm) 14.6 ± 2.24 16.4 ± 1.85 1.7 ± 0.82
Weight (g) 21.5 ± 9.19 26.9 ± 10.65 5.4 ± 2.61
Biomass (g) 150.3 ± 3.89 188.2 ± 1.82 38.0 ± 5.71

0.4 ± 0.15
3.2 ± 0.26

100.0 ± 0.00Survival rate (%)

Specific growth rate (%/day)
Feed conversion ratio

Table 2. Fecundity, gonad weight, GSI, and gonad maturity level of sheatfish O. miostoma from
the smallest and the biggest of ten specimens

Fecundity
(eggs)

Gonad weight
(g)

GSI
Gonad 

maturity

1 15.6 29.59 1,160 0.04 0 I
2 19.1 47.71 11,424 1.7 3.3 II

Parameters

Sample
Length

(cm)
Weight

(g)
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Figure 1. Gonad histology of sheatfish O. miostoma using hematoxin-eosin (A and B showed
fish sample number-1 with 14.5 cm SL and 34.5 g BW; C and D showed fish sample
number-2 with 15.5 cm SL and 51.7 g BW; numbers are indicating gonad maturity
level; X: perinuclolar oocytes; Y: cortical alveoli oocytes).

          4 x magnification                        10 x magnification
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et al. (2020). Figures 1C & 1D show a smoother and
larger shape of oocytes with an indistinct boundary
between the nucleus and cytoplasm. This shape indi-
cates the sign of stage-II. In addition, lipid vesicles
at stage-II appeared at the periphery of the cell
(Longenecker et al., 2020).

The physiological observations for 60 days are
presented in Figure 2. All observed parameters were
not significantly different (P>0.05). Cortisol levels
tended to decrease from 282.0 ± 124.42 ng/mL ini-
tially to 158.9 ± 54.81 ng/mL at the final observa-
tion. Estradiol ranged from 137.7-209.7 pg/mL and
vitellogenin ranged from 62.4-79.2 µg/mL. No signifi-
cant differences were found on estradiol and
vitellogenin at the initial observation compared to
the final observation. Testosterone levels showed a
positive trend of increasing from 2.0 ± 0.81 ng/mL
initially to 4.1 ± 3.39 ng/mL at the end of observa-

tion, but the changes were not significant. Fluctu-
ating patterns were also found in glucose and hemo-
globin, ranging between 45.5-85.5 mg/dL and 6.6-6.4
g/dL, respectively.

During the study, the water temperature in the
tanks ranged from 29.4°C to 31.1°C, dissolved oxy-
gen from 5.3 to 7.2 mg/L, pH from 6.6 to 7.8, alkalin-
ity from 50 to 76 mg/L, and ammonia levels less than
0.001 mg/L (Table 3).

According to Boyd (2000), the water quality mea-
sured was still in the optimal range for fish. Further-
more, in terms of gonad maturation, previous stu-
dies reported that salinity, temperature, and dissolved
oxygen are the abiotic factors likely to impact the
fecundity and egg size (De Silva, 1986; Legendre &
Ecoutin, 1989). Among water quality parameters ob-
tained in this study, the temperature is possibly the
most influential factor on sheatfish’s gonad matura-

Figure 2. Physiological parameters of sheatfish O. miostoma reared in controlled tanks
for 60 days.
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tion. This statement is supported by previous results
on other species in the same genus of Ompok, which
documented the relationship between temperature
and gonad maturation (Chakraborty et al., 2010; Malla
& Banik, 2015). Therefore, it is important to main-
tain the temperature at the observed range in this
study to increase the gonad development of sheatfish
in controlled concrete tanks.

Based on the obtained results, it appears that the
sheatfish could adapt and grow well in concrete tanks.
It was supported by a 100% survival rate and good
physiological conditions, e.g., cortisol and glucose.
Jentoft et al. (2005) stated that cortisol and glucose
are stress indicators that are often used to deter-
mine fish health status. Basal cortisol levels are usu-
ally < 10 ng/mL in wild teleosts. However, many spe-
cies have greater values of cortisol for unstressed
fish (Pankhurst, 2011). The magnitude of the corti-
costeroid response among species is considerably
variable. Generally, peak values of cortisol vary  bet-
ween 30-300 ng/mL. However, it is also species de-
pendent influenced by the length or severity of the
stress (Barton, 2002). In our study, the sheatfish was
likely experiencing a high-stress level from the first
day but tended to decrease on the final day of
rearing. However, we assume that sheatfish could
maintain their physiological condition because no mor-
tality occurred in this study. The normal blood glu-
cose levels of fish are 40-90 mg/dL (Rahardjo et al.,
2011). However, our results show that the blood glu-
cose levels of sheatfish in this study were still in the
normal range, which means the fish are not in stressed
conditions.

In concrete tanks, fish can grow and mature even
though the rates were prolonged (P>0.05), compared
to well-domesticated fish species such as tilapia
(Gustiano & Arifin, 2010), Asian redtail catfish
(Kusmini et al., 2019), and catfish (Gustiano et al.,
2020a). The largest size of the fish obtained in the
study reached 19.1 cm. If compared to the size and
level of gonad maturity of sample fish from the na-
ture, which is around 15.6-19.1 cm, it is estimated
that the tested fish’s gonad maturity level is between
I and II. Jusmaldi et al. (2019) stated that the female

sheatfish living in the floodplain swamp areas of Lake
Semayang reached their gonad maturation at the size
ranging from 17.9 to 19.8 cm. Fully mature females
(level-IV) were only found in November, December,
January, and February (Jusmaldi et al., 2019). Based
on the information, the gonad maturity of O. miostoma
in its wild habitat is faster than that of observed in
the present study. The fish reared in this experiment
might undergo adaptation and dietary adjustments
in the controlled environment, causing suppressed
or halted gonad development. Relatively similar es-
tradiol and vitellogenin levels from different obser-
vation times provided supporting evidence of such
pressure. In contrast, there was a tendency for faster
gonad development in males, which was reflected by
an increase in testosterone levels as time progressed.
According to Jusmaldi et al. (2018), sheatfish have a
specific spatial distribution influenced by differences
in habitat conditions, while its temporal distribution
is affected by changes in climatic seasons. It is
suggested that the fish distribution patterns have an
immediate influence in ripening the fish gonads un-
der natural habitat due to the relative mobility of the
fish to find food. Therefore, further research needs
to elaborate on the optimal nutrient requirements
for growth and gonad development in concrete tanks.

Mature females of sheatfish were only found in
November, December, and January, as previously dis-
cussed. The highest percentage of matured females
(IV level) was found in December, while the lowest
was found in February. Based on the ratio of matured
females and males, it is strongly suggested that the
sheatfish only has one spawning season per year. The
spawning season begins during the rainy season in
October, November, and December indicating the
strong influence of seasonal weather on the gonad
maturity of sheatfish. This knowledge means that a
domestication program of sheatfish has to be
channeled to disrupt these natural stimuli responsible
for triggering the hormones for maturation. An al-
ternative method that can be applied is hormonal im-
plantation, which has been used to striped snakehead
Channa striata (Gustiano et al., 2020b). Teletchea
(2017) concluded that domestication is a long and

Table 3. Water quality parameters of sheatfish’s controlled tanks during the study

Parameter Value

Temperature (°C) 29.4-31.1 (Mean ± SD: 29.9 ± 0.6)
Dissolved oxygen (mg/L) 5.32-7.22 (Mean ± SD: 6.59 ± 0.67)
pH 6.6-7.8 (Mean ± SD: 7.2 ± 0.4)
Alkalinity (mg/L) 50-76 (Mean ± SD: 59.5 ± 7.6)
Ammonia (mg/L) < 0.001
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endless process in which animals become more
adapted to human interventions and captive condi-
tions. Despite the complexity of the domestication
process, aquaculture activities based on native fish
species must be continuously carried out to main-
tain biodiversity and support food security.

CONCLUSION

This study successfully determined that the
sheatfish are able to adapt, grow to the average size
of 16.4 cm, and develop their gonads to reach gonad
maturity levels ranging between I and II in concrete
tanks. The temperature could be one of the critical
parameters in improving the gonad development of
sheatfish. Further study is expected to accelerate the
growth and gonad maturity level of reared fish by
providing optimal feed formulation and implanted
hormones to provide fish a signal for gonad matura-
tion.
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