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By 
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February, 2014 

 

Chairman:  S. M. Nurul Amin, PhD  

Faculty: Agriculture 

 

Growth and survival of endangered snakehead Channa striatus were investigated at 

different diets, feeding frequencies and stocking densities under captive rearing 

condition. The first experiment was carried out on C. striatus fry using selected fresh 

diets like as bloodworm, trash fish and Acetes shrimp. The fry fed with trash fish 

showed significantly higher (p < 0.05) weight gain percentage (376.50 ± 20.74 %) 

than those fed with Acetes shrimp (233.05 ± 10.18 %) and bloodworm (199.08 ± 

17.25 %). Fry fed with trash fish also showed the best SGR value (6.24 ± 0.17 % 

day
-1

) followed by Acetes shrimp (4.81 ± 0.12 % day
-1

) and then bloodworm (4.33 ± 

0.22 % day
-1

). The best FCR value (3.63 ± 0.27) was found in fish fed with trash fish 

compared to those fed with Acetes shrimp (7.41 ± 0.88) and bloodworm (11.48 ± 

1.51). The second experiment was conducted to observe the variation of growth 

performance of C. striatus fry fed with commercial pellet and fresh trash fish. Three 

treatments were used in this experiment: trash fish (T1), commercial pellet (T2) and 

combination of trash fish and pellet (T3). The highest weight gain percentage 

(539.70 ± 33.67 %) was observed in T3, followed by T2 (475.77 ± 43.33 %) and T1 

(189.46 ± 40.48 %). Significantly higher SGR was in T3 (5.30 ± 0.15 % day
-1

), than 

in T2 (4.99 ±0.21 % day
-1

) and T1 (3.01 ± 0.40 % day
-1

) respectively. The highest 

survival was observed in T3 (96.11 ± 1.83 %), followed by T2 (95.00 ± 2.59 %) and 

T1 (80.56 ± 6.54 %) respectively. The feeding frequency experiment was carried out 

using pellet that contained 44% protein for 42 days. The fry were fed at 6 % of body 

weight daily at 2, 4, 6 and 8 times/day. The result showed significant (p < 0.05) 

differences in the weight gain (%) among the treatments where 2 times/day yield the 

highest value (316.23 ±36.94 %). SGR was also exhibited significant (p < 0.05) 

difference among the feeding frequency treatments and ranged from 2.64 to 3.37 % 

day
-1

. The highest survival percentage was found in the fry fed 2 times/day (100.00 ± 

0.00 %) while, the lowest was found in fry fed 8 times/ day (80.00 ± 0.00 %).  
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The final experiment was on the effect of different stocking density of C. striatus in 

captivity. There were three treatment of stocking density in this experiment which 

were 20 (T1), 30 (T2) and 40 (T3) individual/m
2
. The final mean total length was 

significantly higher (p < 0.05) in T1 which was 17.70 ± 0.21 cm compared with T2 

(16.55 ± 0.18 cm) and T3 (15.97 ± 0.21 cm). There was significant difference (p < 

0.05) in weight gain percentage. The weight gain percentage in T1, T2 and T3 were 

2262.990 ± 300.159, 2693.393 ± 298.070 and 1860.130 ± 77.614 % respectively. 

There were no significant different (p > 0.05) in SGR in T1 (1.55 ± 0.01 % day
-1

) 

and T2 (1.57 ± 0.05 % day
-1

) however both treatments were significantly difference 

with T3 (1.41 ± 0.01 % day
-1

). There was no significant different (p > 0.05) in FCR 

in all treatments used. The estimated gross and net production was higher in T3 

(1775.79 g/m
2
), followed by T2 (1498.56 g/m

2
) and T1 (1111.08 g/m

2
). A similar 

trend was also found in net production among all the treatments. In conclusion, 

commercial pellet was the most suitable for C. striatus fry to promote better growth, 

weight gain and survival. Feeding frequency of 2 times/day was the optimum 

frequency for growth and survival of C. striatus. In term of growth performance, 20 

individual/m
2 

was the most suitable stocking density. In term of production, 40 

individual/m
2 

was the most suitable stocking density under a monoculture system in 

tank. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Master Sains  

 

PENILAIAN PERTUMBUHAN DAN KEMANDIRIAN HARUAN (Channa 

striatus BLOCH.) DALAM KEADAAN KURUNGAN  

 

Oleh 

 

AFZAN MUNTAZIANA BT MOHD PAZAI  

 

Februari, 2014 

 

Pengerusi: S. M. Nurul Amin, PhD 

Fakulti: Pertanian  

 

Pertumbuhan dan kemandirian hidup spesis terancam ikan haruan Channa striatus 

disiasat dalam pemakanan, kekerapan makan dan kepadatan stok yang berbeza di 

bawah keadaan ternakan terkurung. Eksperimen pertama telah dijalankan ke atas C. 

striatus menggunakan diet terpilih seperti cacing darah, ikan baja dan udang Acetes. 

Fri yang diberi makan dengan ikan baja menunjukkan perbezaan tinggi (p < 0.05)  

peratus pertambahan berat (376.50 ± 20.74 %) berbanding fri yang diberi makan 

udang Acetes (233.05± 10.18%) dan cacing darah (199.08 ± 17.25 %). Fri yang 

diberi makan ikan baja juga menunjukkan nilai SGR yang terbaik (6.24 ± 0.17 % 

hari
-1

) diikuti oleh udang Acetes (4.81 ± 0.12 % hari
-1

) dan kemudiannya cacing 

darah (4.33 ± 0.22 % hari
-1

). Nilai FCR yang terbaik (3.63 ± 0.27) telah dijumpai 

pada ikan yang diberi makan dengan ikan baja berbanding dengan ikan yang diberi 

makan udang Acetes (7.41 ± 0.88) dan cacing darah (11.48 ± 1.51). Kajian kedua 

telah dijalankan untuk melihat perbezaan prestasi pertumbuhan fri ikan C. striatus 

yang diberi makan dengan pelet komersial dan ikan baja segar. Tiga rawatan telah 

digunakan di dalam kajian ini: ikan baja (T1), pelet komersial (T2) dan kombinasi 

ikan baja dan pelet komersial (T3). Peratus kenaikan berat tertinggi (539.70 ± 33.67 

%) diperhatikan pada T3, diikuti oleh T2 (475.77 ± 43.33 %) dan T1 (189.46 ± 40.48 

%). Perbezaan ketara tinggi SGR adalah pada T3 (5.30 ± 0.15 % hari
-1

), berbanding 

T2 (4.99 ± 0.21 % hari
-1

) dan T1 (3.01 ± 0.40 % hari
-1

) masing-masing. Kajian 

kekerapan makan telah dijalankan menggunakan pelet yang mengandungi 44% 

protin selama 42 hari. Fri diberi makan 6 % daripada berat badan setiap hari pada 2, 

4, 6 dan 8 kali/ hari. Keputusan menunjukkan perbezaan (p < 0.05) ketara dalam 

pertambahan berat (%) di kalangan rawatan yang di mana 2 kali/hari menghasilkan 

nilai tertinggi (316.23 ±36.94 %). SGR juga menunjukkan perbezaan (P < 0.05) 

ketara di antara rawatan kekerapan makan dan berjulat dari 2.64 hingga 3.37 % hari
-

1
. Peratus kemandirian yang tertinggi ditemui dalam fri yang diberi makan 2 kali/hari 

(100.00 ± 0.00 %) manakala, yang terendah ditemui dalam fri yang diberi makan 8 

kali/hari (80.00 ± 0.00 %). 

Kajian terakhir adalah kesan kepadatan stok C. striatus di dalam kurungan. Terdapat 

tiga kepadatan stok yang dikaji iaitu 20 (T1), 30 (T2) dan 40 (T3) individu/ m
2
. 
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Jumlah panjang purata akhir adalah lebih tinggi dalam T1 iaitu 17.70 ± 0.21 cm 

berbanding T2 (16.55 ± 0.18 cm) dan T3 (15.97 ± 0.21 cm). Terdapat perbezaan (p < 

0.05) ketara dalam peratusan pertambahan berat badan. Peratusan pertambahan berat 

badan dalam T1, T2 dan T3 adalah 2262.99 ± 300.16, 2693.39 ± 298.07 dan 1860.13 

± 77.61 % masing-masing. Tiada perbezaan ketara (p > 0.05) pada SGR dalam T1 

(1.55 ± 0.01 % hari
-1

) dan T2 (1.57 ± 0.05 % hari
-1

) walau bagaimanapun kedua-dua 

rawatan mempunyai perbezaan yang ketara (p < 0.05) dengan T3 (1.41 ± 0.01 % 

hari
-1

). Tiada perbezaan ketara (p > 0.05) dalam FCR dalam semua rawatan yang 

digunakan. Anggaran pengeluaran kasar terbaik adalah dalam T3, 1775.79 g/ m
2
, 

diikuti oleh T2, 1498.56 g/ m
2
 dan T1, 1111.08 g/ m

2
. Gaya yang sama juga ditemui 

dalam pengeluaran bersih di dalam semua rawatan. Kesimpulannya, pelet komersial 

adalah makanan paling sesuai untuk fri C. striatus untuk menggalakkan pertumbuhan 

yang lebih baik, pertambahan berat badan dan kemandirian hidup. Kekerapan makan 

2 kali/hari adalah kekerapan optimum untuk pertumbuhan dan kemandirian C. 

striatus. Dari istilah prestasi pertumbuhan, 20 individu/m
2
 adalah kepadatan stok 

yang paling sesuai. Dari istilah pengeluaran, 40 individu/m
2
 adalah kepadatan stok 

yang paling sesuai untuk sistem monokultur di dalam tangki.    
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CHAPTER 1 

 

GENERAL INTRODUCTION 

 

Snakehead Channa striatus or locally known as “Haruan” in Malaysia is one of the 

native freshwater fish of tropical Africa and Asia (Ng and Lim, 1990). It belongs to 

family Channidae and also known as murrels or serpent-headed fish. It is carnivorous 

in nature and eats frogs, fishes, insects, tadpoles and earthworms (Rahman et al., 

2012). The carnivorous behavior can be seen at early fry stage. Fry starts feeding on 

zooplankton and changes their feeding habit to eat small crustacean, insect and insect 

larvae at juvenile stage. It is an air-breathing fish that can survive in harsh 

environment with lower dissolved oxygen and high ammonia contents (Marimuthu 

and Haniffa, 2007). It can stay alive without water as long as its gills remain moist.  

 

Since C. striatus is not a good swimmer it prefers stagnant, slow running and shallow 

water not more than 2 meters with dead log and aquatic plants so that it can easily 

hide and hunt for food (Mat Jais, 2007). However C. striatus can also be found in 

water with 12 meters of depth. The fish has unique habit of burrowing itself into the 

bottom mud of pond during drought and going deeper and deeper as the mud dries, 

only to come out when situation granted (Mat Jais, 1991; Rahman et al., 2012). In 

Malaysia, C. striatus is a well known as remedy for wound healing and traditionally 

used among mid wives for decades. Channa striatus is consumed to hasten healing 

after giving birth and used as a supplement among caesarean mothers and to treat 

illnesses like diabetic, gangrene and cancer (Mat Jais et al., 1994; Mat Jais, 1997)  

 

Channa striatus has form for about 13% of the marketable freshwater fishes in India 

(Chakrabarthy, 2006; Aliyu-Piako et al., 2009) and is cultured commercially mostly 

in Philippines, Thailand, Cambodia and Vietnam (Wee, 1982). However not all 

farmers are willing to culture snakehead due to its feeding behavior. The feed cost 

may be expensive compared to pellets since the price of trash fish has also increased 

due to market demands. (Jantrarotai and Jantrarotai, 1993). Nowadays, most 

commercial snakehead culture relies on capture of wild fry, and then trained them to 

accept formulated feed which consists of fish paste and rice bran or wheat flour 

(Diana et al., 1985).  

 

Channa striatus is highly predaceous that they can swallow their prey whole (Diana 

et al., 1985). Therefore, proper knowledge of suitable culture methods should be 

known in order to successfully culture this species with high production and low 

cost. In Taiwan, Hong Kong, India and Bangladesh, snakehead species were 

successfully culture in earthen ponds (Wee, 1982; Rahman et al., 2012a). Diana et al. 

(1985) conducted monocultures of snakehead juveniles in ponds with stocking 

density ranging from 40 to 80m
-2

. Typical survival was about 13-15% after 9-11 

months. However, it was not certain whether the growth of snakehead was affected 

by stocking density. Other than that, there was no report available on successful 

culture of C. striatus in tanks.  
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The natural population of this species decreases rapidly due to habitat degradation 

and is now acknowledged as an endangered fish in Bangladesh (IUCN, Bangladesh 

1998). Therefore, the present study on the evaluation of growth and survival of C. 

striatus in captive condition were carried out.  

 

The objectives of this study were: 

 

1. To evaluate the growth and survival of C. striatus fry based on different type 

of feeds (bloodworm, trash fish and Acetes shrimp).  

2. To determine the growth performance of C. striatus fry fed with trash fish 

and commercial pellet.  

3. To determine the effects of different feeding frequencies on growth 

performance and survival of C. striatus fry.  

4. To determine the growth performance, survival and production of C. striatus 

in different stocking densities in tank. 
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