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ABSTRACT 

During the gonadal maturity process, changes are occured in the morphological and anatomical characters of fish ovary. This 
study aims to understand the morphoanatomical changes as the ovary of  Ompok hypopthalmus develop.   The fish were 
captured from the Kampar River. Fish that were in 2nd, 3rd and 4th maturity levels were studied directly. Morphological and 
anatomical characteristics of the liver, gonad and viscera were then described.  Results shown that the GSI increase as the 
gonad developed, from  1.5529 in the 3rd maturity stage into 7.0616 in the 4th maturity stage. The VSI and HSI, however, are 
fluctuated, it peaked in the 3rd maturity stage (4.3479 and 1.2558 respectively) and decrease in the 4th maturity stage (2.8352 
and 1.0648 respectively),  indicating that the energy stored has been allocated for gamet development. Moreover the color of 
the liver in the 2nd and 3rd maturity stage fishes were relatively pale than that of the 4rd   maturity stage fishes, indicated that 
part of the stored fat in the liver has been  allocated for gonad development. 
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INTRODUCTION 
In Riau, one of high economical valued fish is Ompok hypopthalmus (Pulungan et al., 1985) that 

known as “selais fish”. This type of fish is commonly traded as smoked fish or fresh and it is one of 
main ingredient of Riau’s traditional culinary. The price of fresh O. hypopthalmus  is around Rp 
60.000/ kg, while that of the smoked is around Rp 120.000/ kg. The fish is mainly captured from 
natural stock population as culture of O. hypopthalmus  is almost none.  

 
In Riau, culture of O. hypopthalmus  is not completely succed. This fish can be reared and 

growth in pond, however this fish is almost never breed  in  captivity.  It seems that there is a problem 
in gonad maturity process in reared fish.     

 
To be able to breed O. hypopthalmus  in captivity, many information related to natural 

reproductive activity of O. hypopthalmus  in the nature is needed. One of important information 
related to the reproductive cycle is the morphoanatomical index of this fish.  As fish stores energy 
allocated for reproductive activity, there is changing in morphoanatomical index during energy 
deposition process. The energy (lipid) may be stored in several organs such as visceral and liver and 
the presence of lipid in the organs of the fish will  change the performance and structure of  these 
organs.  

 
Complete information on natural reproduction cycle of fish is very important as a basis for 

designing methods applied for culturing fish in order to grow and  to enable fish to  reproduce in the 
captivity (Sulistyo, 1998).  One of the important information needed is the morphoanatomy of the 
fish. The morphoanatomy index of the fish is changing as the fish undergo the reproductive related 
activities (Affandi et al., 2011). 
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During the reproduction cycle, there are changing in the morphoanatomy of the fish. The 
weight-length relationship, morphology, anatomy and general condition (weight, color, texture, fat 
content etc) of gonad, liver and visceral are changing (Helfman et al. 2002).  Changing in the weight 
of these organs represent in the value of the morphoanatomical index that reflects the condition 
changing present during the reproduction process.    The morphoanatomical index can be used to 
predict the reproductive activity of the fish and the variables of this indexare the Gonado Somatic 
Index (GSI); Hepato Somatic Index (HSI), Viscero Somatic Index (VSI) and Condition Factor (CF). To 
understand the morphoanatomical and histological changing during the developmental stages of  
Ompok hypopthalmus gonad in general, this study was conducted. 
 
MATERIALS AND METHODS 

This research was conducted from June to December 2013. The fish was sampled from the 
Kampar River, especially in the area that pass the Langgam District, Pelalawan Regency.  The fish was 
captured using traditional bamboo trap (sempirai). The captured fishes were than measured, weight, 
sexed and then they were dissected.  The fishes used in this study were female that have developed 
gonad (2nd – 4th).   

 
For the morphoanatomical study, fish organs such as gonad, liver and viscera of the fishes were 

then removed and weight. The color of the liver was compared with Jotun Paint Color Card. The 
presence of fat in the viscera and liver were noted. The morphoanatomical index calculation were as 
follows: 

 
1. The GSI was calculated based on Effendie (1992) :  

GSI = %100
)(
)( x

gBodyWeight
gtGonadWeigh

 

2. The VSI was calculated based on Sulistyo et al. (1998): 

VSI = %100
)(
)( x

gBodyWeight
gghtVisceraWei

 

3. The HSI was calculated based on Sulistyo et al. (2000): 

HSI = %100
)(
)( x

gBodyWeight
gtLiverWeigh

 

 
Gonad was then fixed and then processed for histological study (alcohol series processed, 

parafin embedded, 6  thickness and Hematoxylin Eosin stained).    
 
RESULTS AND DISCUSSION 

The number of fishes captured during this study was 412 fishes, but the number of female with 
developed gonad was only 82 fishes. Among these female fishes, 56 fishes were on the 2nd maturity 
stages, while 14 and 12 fishes were in the 3rd and 4th maturity stages respectively. The size of these 
fishes were various, ranged from 104 - 284 mm Total Length and  19.57 – 98.17 gram Body Weight.    

 
Results shown that the morphoanatomical index of the fish was changing as the gonad 

developed. The relationship between total length and body weight of the fish in each maturity stage 
is presented in Figure 1 and Table 1. 
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The R2 and r values in the 2nd maturity stage indicate that there is a strong relationship between 
total length and body weight.  In the 3rd maturity stage, the correlation is decrease, but then increase 
in 4th maturity stage.   The b value in all fish groups indicate that the weight is negatively allometric to 
total length. It means that the increment of body weight is slower than that of the total body length.  

 
 

 
 
Figure 1. Relationship between total body length and body weight of O. hypopthalmus in 2nd(A), 3rd (B) and 4th(C) maturity 
stages. 
 
 
Table 1. The R2 , r , b and condition factor values of O. hypopthalmus in 2nd(A), 3rd (B) and 4th(C) maturity stages. 
Maturity stages R2 r b Condition factor 

2nd 0.899 0.9482 0.0169 0.000467 
3rd 0.644 0.8148 0.0135 0.000419 
4th 0.884 0.9402 0.0149 0.000442 

 
The b value of  O. hypopthalmus in this research ranged from 0.0135 to 0.0169. This value 

indicate that the body form of O. hypopthalmus is different from the body form of fish in general. The 
b value of  fish in general is ranged between 2.4 – 3.5  (Effendie, 2002). If the b value less than 3, the 
increment of body weight is slower than that of the body length.  The low b value indicates that the 
fish is slim.  

 
Table 1 shown that the b value in the 3rd maturity stage fish is the lowest.  It is relatively high in 

2nd maturity stage, slightly decline in the 3rd and increasein the 4th maturity stage. Effendi (2002) 
stated that the b value is related to environmental condition, age, fish source available, gonad 
development, diseases and parasites attack. The increment of b value in 4th maturity stage may be 
caused by the gonad development. As there is increment in gonad volume in the 4th maturity stage 
fish, the abdomen of the fish become bigger and thus increase the b value of the fish.   

 
The condition factor of O. hypopthalmus in this study was fluctuated. (Figure 2 and Table 2). 

This fluctuation may relates to the fish reproductive strategy.  O. hypopthalmus is a partial spawner 
fish. Histological study of the gonads shown that there are eggs in several developmental stages in 
the ovary (Figure 3). It means  that the fish might spawn the mature eggs only and the immature eggs 
remained in the ovary are continuing their development.  During the egg development process, the 
fish use high amount of energy and it may affect the fish condition in general.  

 
Table 2. Maturity stages, condition factor  and morphoanatomical Index of Ompok hypopthalmus 

Maturity stage Number of fish Condition factor VSI HSI 

2nd 56 0,0005 3,83% 0,73% 
3rd 14 0,0004 4,35% 1,26% 
4rd 12 0,0004 2,84% 1,06% 

A                                                          B                                                        C 
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Figure 2. Condition Factor (A), Viscero Somatic Index, Hepato Somatic Index  and Gonado Somatic Index (B).   

 
During the gonad development, the VSI and HSI shown similar pattern. They were relatively low 

in the 2nd maturity stage, increased  in the 3rd maturity stage and decreased in the mature or 4th 
maturity stage fish (Figure 2). The decrement of VSI and HSI in the mature fish indicate that the 
energy stored in the viscera and liver has been used for gonad development.  

 
Visual study on the presence of fat in the viscera and liver shown that the in the 3rd maturity 

stages, the intraperitonial fat is more than in the 2nd and 4th stage.   The abdomen of fish in the 3rd 
maturity stage is fill with ovary and the  intraperitonial fat.  The abdomen of fish in the 4th maturity 
stage, however,  is almost full with gonad, but the intraperitoneal fat is almost none. This fact indicate 
that the fat is stored energy for reproductive activities purposes.   

 
The VSI and GSI data from this research shown that in the 2nd maturity stage,  the fish started to 

accumulate fat in the peritoneal area. The fat accumulation  was peaked in the 3rd maturity stage. In 
the 4th stage, the fat has been allocated for gonad development and as a consequence the 
intraperitonial fat in the viscera was significantly decrease or become none.  Craig et al. (2000) stated 
that in the femaleof red drum fish (Scianeps ocellatus) the significant increment of IPF (intraperitoneal 
fat) was present during the spawning period, from May to August. The IPF content continuously 
increase up to September, but then decrease and achieve the lowest point in Maret.  In this research, 
the IPF of O. hypopthalmus was peaked in the 3rd maturity stage and decrease in the 4th maturity, 
indicates that the female fish used the IPF as energy source for gonad development.  
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Fish needs energy for conducting many reproductive relative activities. Miller in Wootton 
(1985) stated that the energy was not used for gamet production only, but  the energy was also 
allocated for the development of secondary sexual characteristics such as color,  special 
morphological characteristic needed for spawning, pheromon and mucus production and  nest 
construction. In this research, it is predicted that the stored energy was used for mature eggs 
production, secondary sexual characteristics development and to do the reproduction related 
activities.  

 
 
Figure 3. Tissue structure of the ovary of Ompok hypopthalmus, in the 2nd;  3rd and  4th maturity stages.  

 
Result of the HSI study indicate that the HSI  increase in the 3rd and decrease in the 4th maturity 

stages (Table 3). The HSI increment during the 3rd maturity stage indicates that there was a 
vitellogenesis process in the liver. The vitellogenin synthesized in the liver were then mobilized to the 
gonad for eggs development.  In the 4th maturity stage,   the HSI reduced and it indicates that  there 
is decrement of liver activity. The color of the liver of fish in the 2nd and 3rd maturity stage  was also 
different. The liver of fish in the 2nd and 3rd maturity stage was rather pale brownish-red, while that of 
the 4th stage fish  was  fresh brownish-red. The changing in the HSI may be related to metabolism in 
general and gonad development process. During the 2nd and 3rd maturity stages, the increment of the 
HSI was caused by the vitelloggenesis process. As the materials needed for gonad development was 
synthesized in the liver, the color of the liver became pale brownish-red.  In the 4th maturity stage, in 
contrast,  the synthesized materials have been allocated for gonad development, the HSI decreased 
and the color of the liver became fresh brownish-red.  
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Naturally, fish that in the vitellogenesis process is able to synthesize protein in the liver more 
than the fish that is not in the vitellogenesis process. In the  red grouper (Epinephelus akaara) 
changing in the tissue of the liver during the vittelogenesis process were the development of nuclear 
envelope, mitochondria swelling and accumulation of other materials (Mommsen & Walsh in Sukendi 
2003).  This fact indicate that the increment of the HSI value during the 3rd maturity stage was due to 
the increment of fat and water level in the liver.    

 
The GSI was dramatically increased in the 4th maturity stage. This increment is strongly related 

with gonad development. As the eggs developed, the gonad became bigger and heavier. During the 
3rd and 4th maturity stages,   the eggs became bigger as the vittelin is accumulated and the eggs were 
mature as the vitellogenesis process completed.  

 
The weight of the female gonad is related to the vitellogenesis and gonad development 

process. This process was also related to the availability of food and also lipid and  protein stored in 
the body of the fish (Kamler in Sukendi, 2001).  As the basic materials needed for egg development 
are consist of lipid, protein and carbohydrate, the stored energy, including lipid and protein from 
other body parts of the fish are used  for oosite development (Helfman et al. 2002). 

 
CONCLUSION 

The value of the condition factor indicates that Ompok hypopthalmus body is slim.  The VSI and 
HSI values peaked in the 3rd maturity stage but then decreased  during the 4th stage. It indicates that 
the fish stored the energy during the 2nd stage and reach the highest point in the 3rd stage. The 
energy was used for the quick egg development in the 4th maturity stage.    
 
REFERENCES 
Affandi R., Heltonika, B. dan Supriatna I.  2011. Perubahan Morfo-anatomi dan penyimpanan energi pada fase perkembangan 

gonad ikan senggaringan (Mystus nigriceps) di Sungai Klawing Purbalingga, Jawa Tengah. Jurnal Ikhtiologi Indonesia 
Volume 11 Nomor 2 Desember 2011. 

Craig, S. R., D. S. MacKenzie, G. Jones and D. M. Gatlin. 2000.  Seasonal changes in the reproduktive condition and body 
composition of free-ranging red drum, Sciaenops ocellatus. Journal Aquaculture.  90:hal 89-102. 

Effendie, M. I. 1992.  Biologi Perikanan.  Yayasan Pustaka Nusatama.  Yogyakarta.. 
El Hag, G.A.; M.S. Kamarudin; C.R. Saad and S.K. Daud. 2012. Mouth development of Malaysian river catfish, Mystus nemurus (C 

& V) larvae. Journal of American Science, Vol 8 (1) 
Finke, M.D. 2004. Nutrient content of insects. Encyclopedia of Entomology. www.organicvaluerecovery. com/studies/ 

studies_nutrient _content_ of_insect. Diakses tanggal 10 Des 2013. 
Fujaya, Y. 2002. Fisiologi Ikan : Dasar Pengembangan Teknologi Perikanan.  Dikti. Jakarta. 181 hal. 
Helfman, G. S., B. B. Collette and D. E. Facey. 2002. The Diversity of Fishes. A Blackwell Publishing Company.  Blackwell Science 

Inc. 528 hal. 
Murias, A. 2010. Insects, a potential protein source for fish feed. http://fis.com/fis/worldnews/ worldnews.asp. Diakses tanggal 

10 Des  2013.  
Natarajan, A.V. and A.G. Jhingran. 1961. Index of preponderance - a method of grading the food elements in the stomach 

analysis of fishes. Indian Journal of Fisheries. No 8, pp. 54-59 
Navratilova,H. 2012.Edible insects: High Nutrients. http://www.ppi-wageningen.org/edible-insects-high-nutrients/. Diakses 

tanggal 10 Des 2013.  
Pulungan, C. P., M. Ahmad. Y. I. Siregar, A. Ma’amoen dan H. Alawi, 1985. Morphometrik Ikan Selais. Siluroidea  Dari Perairan 

Kecamatan Kampar Kiri, Kabupaten Kampar Riau. Puslit Universitas Riau Pekanbaru, 54 Hal 
Pulungan, C. P. 2000. Deskripsi Ikan-Ikan Air Tawar Dari Waduk PLTA Koto Panjang, Riau. Lemlit Universitas Riau. Pekanbaru. 34 

Hal. 
Sandhu, A.A. and K.P. Lone. 2003. Diel pattern of feeding of some catfishes from Chenab River, Pakistan. Proc. Pakistan Congr. 

Zool. Vol 23, pp. 157-166 
Sukendi, 2001.  Biologi Reproduksi dan Pengendaliannya dalam Upaya Pembenihan Ikan Baung (Mystus nemurus) dari Perairan 

Sungai Kampar, Riau.  Disertasi.  Program Pascasarjana IPB.  Institut Pertanian Bogor. 



ISBN 978-979-792-665-6 
International Proceeding 

34   The 4th International Seminar on Fisheries and Marine Science, December 3, 2015 
      Pekanbaru-INDONESIA 

Sulistyo I. 1998.  Contribution a L’atude la Maitrise du Cycle de Reproduction de la Perche Eurasienne Perca fliviatilis L. These du 
Docteur de I’Universite Henri Poincare. France. 145 p. 

Sulistyo I., P. Fontaine, J. Rincarh, J. N. Gardeur, H. Migaud, B. Capdeville and P. Kestemont. 2000.  Reproductive Cycle and 
Plasma Level of Steroid in Male Eurasian perch (Perca fluviatilis).  Aquatic Living Resources 13 (2). 99-106. 

Sulistyo I., Setijanto, 2002. Aspek Ekologi dan Reproduksi Ikan Senggaringan (Mystus nigriceps): Acuan Dasar Domestikasi dan 
Budidaya. Laporan Hasil Penelitian, Fakultas Biologi, Unsoed 

 
 
 


	Prosiding Internasional 2015
	COVER internasional
	Internasional ISFM 2015
	Internasional ISFM rev-1



