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Saputra et al. - Reproductive Biology of Striped Snakhead (Channa striata Bloch, 1973)

REPRODUCTIVE BIOLOGY OF STRIPED SNAKEHEAD
(Channa striata Bloch, 1973) IN BOGOR AND BEKASI, WEST JAVA
[Biologi Reproduksi Ikan Gabus (Channa striata Bloch, 1973) di Bogor dan
Bekasi, Jawa Barat]

Adang Saputra*, M.H. Fariduddin Ath-thar, Reza Samsudin,
Fera Permata Putri, and Vitas Atmadi Prakoso
Institute for Freshwater Aquaculture Research and Development, Ministry of Fisheries and
Marine Affairs, JI. Sempur No.1, Bogor 16154, Indonesia
email: adang_pusrisdkp@yahoo.com

ABSTRAK

Ikan gabus merupakan salah satu ikan lokal potensial, tetapi produksinya di Indonesia masih diperoleh dari penangkapan. Kondisi ini
menyebabkan penurunan populasinya di alam. Domestikasi merupakan salah satu solusi masalah ini, oleh karena itui informasi terkait
dengan reproduksi untuk mendukung pengembangbiakannya sangat diperlukan. Penelitian ini bertujuan untuk mengetahui korelasi antara
panjang dan berat, panjang dan fekunditas, bobot dan fekunditas, bobot gonad dan fekunditas ikan gabus dari daerah Kabupaten Bogor dan
Bekasi di Jawa Barat. Sebanyak 19 sampel induk betina dikumpulkan dari Parung (Bogor) dan tujuh sampel induk betina dari Babelan
(Bekasi). Hasil penelitian menunjukkan bahwa nilai determinan (R?) antara bobot dan fekunditas ikan gabus dari Parung dan Babelan
masing-masing adalah 0,599 dan 0,843; panjang dan fekunditas dari Parung dan Babelan masingmasing sebesar 0,541 dan 0,841; bobot
gonad dan fekunditas dari Parung dan Babelan masing-masing sebesar 1,00 dan 0,846. Selain itu, GSI (Gonadosomatic Index) ikan gabus
dari Parung dan Babelan masing-masing berkisar 0,67 — 9,94% dan 2,03 — 8,17%. Sementara itu, induk betina ikan gabus dari Parung dan
Babelan masing-masing menunjukkan indeks gonad sebesar 6,17 — 76,73 dan 18,48 — 76,77. Kesimpulannya, pola pertumbuhan ikan gabus
bersifat alometrik. Oleh karena itu, panjang dan bobot memiliki hubungan linear dengan gonad dan fekunditas ikan gabus. Penelitian ini
menunjukkan bahwa fekunditas menunjukkan korelasi erat dengan bobot daripada panjang. Ada hubungan yang sangat erat antara bobot
gonad dan fekunditas dari ikan gabus, baik Parung maupun Babelan.

Kata kunci: Biologi reproduksi, ikan gabus, Channa striata, Jawa Barat.

ABSTRACT

Striped snakehead is one of the potential local species, however, its production in Indonesia still comes from capture fisheries. Over
exploitation had decrease the population in nature. Domestication is one of promising tool to solve the problems faced. In order to breed the
domesticated species, the information of their reproduction was needed. This study aimed to describe relationship between length and
weight, length and fecundity, weight — fecundity and gonad weight — fecundity of the striped snakehead from West Java. A total of 19
mature female specimens were collected from Parung (Bogor), and seven mature female specimens were collected from Babelan (Bekasi).
The results showed that the determinant value (R?), the first for Parung and the second for Babelan, between weight and fecundity were
0.599 and 0.843, length-fecundity were 0.541 and 0.841; gonad weight — fecundity 1.00 and 0.846 Gonadosomatic Index (GSI) ranged from
0.67 to 9.94% and 2.03 to 8.17%. Gonad Index ranged from 6.17 — 76.73 and 18.48 — 76.77, respectively. The data indicated that growth
pattern was allometric. Length and body weight has linear relationship with gonads and fecundity. Fecundity has higher correlation to the
weight rather than length. Gonad weight and fecundity has a strong relationship.

Key words: Reproductive biology, striped snakehead, Channa striata, West Java

INTRODUCTION

Striped snakehead is one of the potential local
fish species and it has high economic value
(Muthmainah ef al., 2013; Kusmini et al., 2016). The
price of striped snakehead according to survey
results conducted by the authors in 2016 in the area
of Parung, Bogor, West Java ranged from
Rp.40.000,00-Rp.75.000,00/kg. In Indonesia, snake-
head original found in the Western of Indonesia
(Sumatra, Java and Kalimantan). Nowadays, striped
snakehead has been introduced to Eastern of
Indonesia.

Channa striata or gabus (local name) is the
most popular species in Channa genera in Indonesia.
In 2011, striped snakehead dominated the total
volume of capture fisheries with 36,837 tones or
10.68% from total volume (Directorate General of

Capture Fisheries, 2012). The highest production of
striped snakehead comes from fishing effort. These
conditions tend to decrease the striped snakehead
stock (Nasution, 2012). To overcome the stock
scarcity, it needs domestication prior to culture
activity, and development of breeding program.
Information of reproduction is very important to
support the success of breeding program. Successful
fisheries management including practical aquaculture
relies on having an accurate assessment of fecundity
to understand the recovery ability of fish populations
(Lagler, 1956; Nikolsky, 1969, Ath-thar et al., 2017).
Some studies on the reproductive biology of striped
snakehead have been reported from outside of West
Java (Makmur, 2006; Ali, 1999; Kartamihardja,
1994), but such information from West Java have not
completed yet. Previous studies described status on

*Diterima: 31 Maret 2016 - Diperbaiki: 6 September 2017 - Disetujui: 7 November 2017
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morphometric of C. striata (Java, Sumatera, and
Kalimantan) (Gustiano et al, 2013). This paper
defined aspect of reproductive biology including
growth pattern, length — fecundity, weight — fecundi-
ty and gonad weight — fecundity relationship, gonad-
osomatic index and gonad index of striped snakehead
from Parung (Bogor) and Babelan (Bekasi).

MATERIALS AND METHODS

Fish were collected from reservoir and lake in
Parung (Bogor) and Babelan (Bekasi), West Java.
Nineteen mature female from Parung and seven
mature female from Babelan were examined at
Freshwater Aquaculture Research Station for
Germplasm, Cijeruk, Bogor. Total length, total
weight, gonad weight and fecundity were measured
in this study to determine relationship between
length - fecundity, weight - fecundity and gonad
weight - fecundity.

Each fish was measured with a fine millimeter
ruler and weighing with an electronic balance. Two
lobes of the ovary from each sample fish were
collected after dissecting the abdomen. Gravimetric
method was used to determine the fecundity (Lagler,
1971).

Relationship between length - fecundity, weight
-fecundity and gonad weighy - fecundity was deter-
mined by using formula of Bagenal, (1978).
However, Gonadosomatic index (GSI) on adult
female of collected samples was determined by
using formula of Wooton, (1991).
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RESULTS

The fecundity of samples of Parung varies from
576 to 22,876 based on 19 ovaries of fish ranged
sizes from 233 — 374 mm TL and 117.4 — 404 g total
weight. Samples of Babelan varies from 8 419 to
58 219 based on 7 ovaries of fishes ranged sizes
from 284 — 472 mm TL and 235.8 — 838.4 g total
weight (Table 1).

The relationship between total length and
weight showed a linear relationship, expressed by the
equation Log L= -334.41+1.9157*log (W) and Log
L=-685.46+3.2166*log (W) for Parung and Babelan,
respectively.

The correlation co-efficient (r) is 0.966 for
parung and 0.980 for Babelan (Figure 1). The result
indicates that length increase linearly with weight.
Figure 1 showed that slope was higher for Babelan
compared to the fish from Parung one.

The relationship of length and weight showed
the slope was 1.9157 for Parung and 3.2166 for
Babelan since the length growth higher than weight
growth, the pattern of the fish observed was
allometric.

The relationship between total length and
fecundity showed a linear relationship, expressed by
the equation Log F= -19512+87.63*log (L) for
Parung and Log F= -72633+257.95*log (L) for
Babelan. The correlation co-efficient (r) is 0.735 for
Parung and 0.917 for Babelan (Figure 2). The result
indicates that fecundity increase linearly with length.
Figure 2 showed that slope was higher for Babelan

1000
— 800 ¥y =3,2166x% - 685,46 |
= z_ “
= R®=0,9603 b
= 500 .
£ .
& 400 ._.t
= 200 L
0
] 100 200 300 400 500
Length (mm]}
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Figure 1. Relationship between total length (TL) and total weight (TW) of striped snakehead from
Parung (a) and Babelan (b) [Hubungan antara panjang total (TL) dengan bobot total (TW) pada

ikan gabus dari Parung (a) dan Babelan (b)].

310



Saputra et al. - Reproductive Biology of Striped Snakhead (Channa striata Bloch, 1973)

25000 000D -
— A - ] L
- V‘Sq?f3n>;4}f5ll 50000 y = 257,95x - 72633
T 10000 R* =0,8405 w
= = ;
"E' 15000 . 5 ) ..
2 ; 3 0000 7
@ 10000 .. 2
= 20000
- LI ~
5000 ‘:.;} 10000 e ®
e e
o 0
o 100 200 300 400 o 100 200 300 400 =00
Total Length {mim) Total Langth (mm)
(a) (B)

Figure 2. Relationship between total length (TL) and fecundity (F) of striped snakehead from-Parung (a)
and Babelan (b) [Hubungan antara panjang total (TL) dengan fekunditas (F) pada ikan gabus dari
Parung (a) dan Babelan (b)].

Table 1. Fecundity of striped snakehead from Parung (Bogor) and Babelan (Bekasi) [Fekunditas ikan gabus
dari wilayah Parung (Bogor) dan Babelan (Bekasi)]

Total length (mm) Fecundity
Location No [Panjang total Total weight (g)  Total of Gonad weight (g) (eggs)
(Lokasi) yang tota [Bobot total (g)] [Bobot gonad total (g)] [Fekunditas
(mm)] (butir)]
1 260 162.0 5.80 3,706
2 374 404.0 16.60 10,607
3 241 154.5 6.50 4,153
4 296 238.0 1.60 1,022
5 304 210.0 10.70 6,837
6 296 208.0 8.20 5,239
7 258 198.6 10.80 6,901
8 270 203.4 2.90 1,853
Parung 9 254 117.4 3.90 2,492
(Bogor) 10 304 242.0 8.90 5,687
11 278 156.0 4.70 3,003
12 258 152.0 9.60 6,134
13 319 272.0 10.70 6,837
14 234 138.0 1.70 1,086
15 233 122.0 0.90 576
16 242 128.0 5.80 3,706
17 306 240.0 2.40 1,533
18 360 360.0 35.80 22,876
19 374 402.0 21.30 13,610
1 425 747.0 31.33 35,622
2 420 696.5 56.88 36,622
Babelan 3 360 424.2 8.62 9,257
(Bekasi) 4 461 738.4 48.60 48,405
5 284 235.8 13.45 8,419
6 472 838.4 60.02 58,219
7 440 727.5 38.79 33,281
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compared to the fish from Parung one. Hence the
present study suggests that fecundity of striped
snakehead increase with the length increase.

The relationship between total weight of the fish
and fecundity showed a linear relationship, expressed
by the equation Log F= -4040.8+44.94*log (W) for
Parung and Log F= -16718+78.691*log (W) for
Babelan. The correlation co-efficient (r) was 0.748
for Parung and 0.918 for Babelan (Figure 3). The
result indicates that fecundity increase linearly with
weight. Figure 3 showed that slope was higher for
Babelan compared to the fish from Parung one.

The relationship between gonad weight of the
fish and fecundity showed the equation Log

= -0.1905+639.99*log (TW) from Parung. Mean-
while, the equation from Babelan one was Log F=
1799.7+842.98*log (TW).
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The correlation co-efficient (r) was 1 for Parung
and 0.919 for Babelan (Figure 4). The result
indicates that fecundity increase linearly with gonad
weight. Figure 4 showed that slope was higher for
Babelan compared to the fish from Parung one.

Striped snakehead population taken from
Parung showed GSI and GI ranged 0.67 — 9.94%
(3.76 £ 2.25 %) and 6.17 — 76.73 respectively.
Meanwhile, striped snakehead population taken from
Babelan showed GSI and GI ranged 2.03 — 8.17%
(5.60 £ 2.03%) and 18.48 —76.77.

DISCUSSION

Fecundity of striped snakehead from Babelan
(235.8 — 838.4 g W and 901 eggs/g F) was higher
than those of Parung (117.4 — 404 g W and 639
eggs/g F). This condition is strongly influenced by its
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Figure 3. Relationship between total body weight (TW) and fecundity (F) of striped snakehead from
Parung (a) and Babelan (b) [Hubungan antara bobot total (TW) dengan fekunditas (F) pada ikan

gabus dari Parung (a) dan Babelan (b)].
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Figure 4. Relationship between gonad weight (GW) and fecundity (F) of striped snakehead from Parung
(a) and Babelan (b) [Hubungan antara bobot gonad (TW) dengan fekunditas (F) pada ikan gabus dari

Parung (a) dan Babelan (b)].
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natural habitat at each location (Schlosser, 1995). Its
habitat in Babelan still provides enough room to
grow. Meanwhile, its habitat in Parung already
experienced degradation of area and environmental
quality. Fecundity increased logarithmically with
length or weight. Declines in egg production have
been demonstrated for fish populations that are
suffering from poor conditions, particularly deficient
food supply (Makmur, 2006; Bromage ef al., 2001).

The fecundity of striped snakehead from Parung
was lower than Kedungombo with mean weight and
fecundity 60 — 1020 g and 804 eggs/g (Kartamiharja,
1994). However, fecundity of striped snakehead
from Babelan was higher than Parung and Kedun-
gombo. Higher fecundity also showed by striped
snakehead from Musi River, Sumatera (60 — 640 g
W and 967 eggs/g F) (Makmur, 2006). Fecundity can
also be affected by growth rate, environment
condition, and parasite (Petrova et al., 2012; Hoar
and Randall, 1969). Bromage (2001) identified that
fecundity might be affected by size of the brood-
stock. Nikolsky (1969) showed that the fecundity
generally increases with the size of female fish.

The result revealed that the correlation
coefficient of weight — fecundity from striped snake-
head from Parung and Babelan were higher than
length - fecundity. Increased of gonad maturity will
contribute to the weight of fish, but not affect the
length (Bromage et al, 2001; Zairin Jr, 2000).
Absolute fecundity is higher and weight than length
and weight correlation (Ali and Kadir, 1996).
Effendie (1997) explained that absolute fecundity is
often correlated with fish heavier than length. Very
strong relationship between gonad weight and
fecundity was occurred in this study. Fish will be
mature at certain length, thus growth of length
relatively stunted (Roff, 1986)

Gonadosomatic index has been considered as
reliable estimation for gonad maturity and spawning
of any species. The gonadosomatic index increased
with the maturation of fish and reaches to its
maximum at the peak period of maturity. Its abrupt
decline indicates beginning of spawning period.
Gonadosomatic index was also important for
breeding program in aquaculture. The result showed
that no differences on GSI and GI between Parung
and Babelan population. The GSI and GI on this

study classified as mature fish relatively.

Large number of female mature fish showed
that the spawning season is close with the fish
collection time. The fish collected during the rainy
season between August — February. According to
Muslim (2007), rainy season is the spawning season
for fish in inland water (rivers, swamp, lebak)
including snakehead.

Bijaksana (2008) suggested that natural
spawning time of snakehead in Bangkau occurred
between August and February, with December as
peak time. In Thailand, spawning season of snake-
head between May and October, with July to
September as peak time (Wee, 1982). Snakeheads
captured during dry season have 75 — 80% gonadal
development phase indicate spawning season will
occur at rainy season (Bijaksana, 2006).

CONCLUSION

Growth pattern of striped snakehead was
allometric. Length and body weight has linear
relationship with the striped snakehead gonads and
fecundity. Fecundity more closely correlated with
weight rather than length. There was very close
relationship between gonad weight and fecundity of
both striped snakehead collected from Parung and
Babelan. Large number of female mature fish
showed that the spawning season of striped snake-
heads in Parung and Babelan were in rainy season
(August - February).
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