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Abstract. In the case of catfish culture in Indonesia, the availability of superior seeds with favorable 
rapid growth is still an obstacle in the community. Siamese catfish (Pangasianodon hypophthalmus) 
breeding activity by applying family selection program has been done at Research Institute for Fish 
Breeding (RIFB) Sukamandi, Indonesia. Selection is one of the efforts to produce superior broodstock in 
order to improve the productivity of catfish culture. The improved character is expected to be inherited in 
the next generation. This study aimed to evaluate the selection response, selection differential and 
heritability of second-generation Siamese catfish. The formation of second generation of Siamese catfish 
(G2) was done through family selection on growth character using the size parameter of body weight by 
half-sib method. Selection response test was conducted on selected fish from the first generation 
Siamese catfish breeder (G1) selected. The spawning resulted in 20 families and they were kept 
separately for eleven months in the 20 net cage of 3m x 5m x 1.5m, placed in an earthen pond. The 
results showed that response to selection, selection differential and real heritability in the second 
generation population were 18.54% (125.97 g), 29.95% (241.19 g) and 0.48, respectively. Siamese 
catfish second generation of the selection results are expected to play a role in increasing the 
productivity of national catfish culture fishery and can improve the welfare of the farmers community. 
The selection process still need to be continued to the next generation to obtain a superior generation. 
Key Words: growth, selection, genetics, Siamese catfish, response to selection.  

 
 
Introduction. In Indonesia, Siamese catfish (Pangasianodon hypophthalmus (Sauvage, 
1878) is a fish species introduced from Thailand in 1972 (Hardjamulia et al 1981). 
Siamese catfish in Indonesia are found in the aquaculture environment, such as floating 
net cages, but they also exist in natural big rivers in Java (e.g. Citarum) and Sumatra 
(e.g. Batanghari) which are areas of Siamese catfish production centers (Pouyaud et al 
1998). In addition, Siamese catfish populations which are found in nature are also the 
result of the development of restocking, such as in Wonogiri Reservoir (Kartamihardja et 
al 2011) and Malahayu Reservoir (Andriyanto et al 2012). In addition to Indonesia, 
catfish are also found in Asia such as Vietnam, Thailand and China. According to Gustiano 
(2009), there are 14 of 28 species of catfish in Indonesia. In Indonesia, catfish is an 
economically important fish because of the favorable meat flavor, relatively affordable 
price, easy aquaculture technique and has a relatively wide tolerance to the aquaculture 
environment. 

Currently, the seed source used in commercial catfish growth out in the 
community comes from the Community Seed Producing Unit, owned by fish breeders, as 
well as from the Government Fish Seed Producing Hall, whose growth performance is 
relatively variable, indicating the deterioration of fish genetic quality. According to 
Gustiano & Pouyaud (2007) in the case of tilapia the last few years there was a tendency 
of genetic quality decline due to lack of proper management. This decline in genetic 
quality decreased growth rate causing a decrease in production and productivity, and also 
fish farmer income. Efforts to increase Siamese catfish production have been done with 
various approaches, such as through improved aquaculture technology and genetic 
improvement. Improvements in the aspects of aquaculture (seeding and grow out) are 
done by using the latest technology, such as the use of quality feed, containers and 
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controlled aquaculture system. Improvement in the aspec of genetic is generally done 
through a selective breeding program which is an activity to select individuals which have 
good genetic qualities to be used and developed further for the next generation. 

The basis of selection is breeding value. Two factors that determine the phenotype 
are genotype and environment (Hadie et al 2008). The selective breeding program has 
been shown to be effective in increasing the growth of several species of aquaculture 
fish. The selective breeding program was generally able to increase the growth of 6-7% 
per generation in most of the cultivated fish. However, in some species such as Atlantic 
salmon (Salmo salar), coho salmon (Oncorhynchus kisutch), channel catfish (Ictalurus 
punctatus), Labeo rohita, and Nile tilapia (Oreochromis niloticus), selective breeding 
programs using individual and family selection increased growth of 11-14% per 
generation (Dunham et al 2001). In the case of catfish culture in Indonesia, the 
availability of superior seeds with favorable rapid growth is still a constraint in the 
community. Based on this background, improving the genetic quality of Siamese catfish 
to get superior seed which grow fast in order to increase production and productivity of 
aquaculture fishery in the future is needed. This study aims to evaluate the selection 
response, selection differential and heritability of second-generation of Siamese catfish in 
RIFB. 
 
Material and Method. The study was conducted  from January to December 2017 at 
Research Institute for Fish Breeding (RIFB), Sukamandi, Indonesia. The test fish were 
obtained from induced spawning using HCG and ovaprim hormones (Tahapari et al 
2007). HCG was injected to dam with a dose of 500 IU kg-1 of fish, while ovaprim was 
injected with a dose of 0.6 mL kg-1 for dam and 0.2 mL kg-1 for sire. Parent used was 
Siamese catfish G1 selection that was about 2.5 years with the weight of 3-4 kg. 
Selection of mature gonad was done by canulation to know the size of egg diameter 
ready for breeding. 

The stripping process was done in the same day as injection. The fertilized egg 
was hatched in a hatching funnel container. Spawning and rearing activities of larvae/test 
fish seeds were done separately. The cross applied half-sib pattern in which one female 
parent was fertilized by two male parents, forming 20 families. The selection of the family 
was performed on the growth character using the weight size parameter by the method 
of within-family selection using 20 families per generation. Selection was performed for 
10% of the population of each family at the time the test fish reached the consumption 
size with an average body weight of ≥ 750 g (Figure 1). The parents of the population 
average were used as a control, while the selected were used to determine heritability 
and the response of the selection performed.  

Grow-out phase of fish was carried out for eleven months in a 6000 m2 earthen 
pond using 20 net cage, sized of 3m x 5m x 1.5m, with  stocking density of 150 fish 
cage-1. Fish were fed floating feed containing  30-33% of protein level with 3-5% feeding 
rate and twice daily frequency.  

The observed parameters included body weight and total length, from which 
coefficient of variation (CV), selection response, genetic gain, differential selection and 
real heritability value were analyzed. Observation of fish growth was done every month 
by measuring length and weight of 30 fishes of each population. The growth rate of body 
weight and length were calculated based on the formula according to Effendie (1979) and 
Murtidjo (2001), while the selection response parameters, the diversity coefficient, and 
heritability were calculated based on the formula according to Gjedrem (2005). 
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Figure 1. Procedure of selection response test and second generation siamese catfish 

population formation. 
 
Results and Discussion. The results of observation on weight parameters in the second 
generation population resulted in average values of coefficient of variation (CV), selection 
response (R), genetic gain (ΔG), differential selection (S) and real heritability (h2) of; 
26.78%, 18.54%, 125.97 g, 241.19 g and 0.48 respectively. The value of CV shows the 
diversity value of the measured population, where a high CV value indicates that the 
measured population has a wide or more heterogeneous diversity, where as the low 
value of CV means that the measured population has a narrow or more homogeneous 
diversity (Ninh et al 2011; Suwoyo et al 2014). In this research, CV value in second 
generation population on the weight parameter is 26.78% (Table 1).  
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 Table 1  
The performance of the second generation population (G2) and control population at the 

end of the growth out stage 
 

Parameter 
Second generation of 
breeding population 

(G2) 

Control 
population  

Second generation of 
selected population 

(G2) 
Final weight (g) 805.33±215.67 679.36±176.52 1046.52±127.92 

Variation coefficient (%) 26.78 25.98 - 
Survival rate (%) 90.2 91.7 - 

Feed conversion ratio 
(FCR) 

1.2 1.23 - 

Selection response 
(%)(g) 

18.54% (125.97 g) - 

Real heritability 0.48 - 
Differential selection (g) 241.19 

 
Tampake et al (1992) stated that to determine the diversity of a character the following 
criteria are used: low if CV (0-20%), medium (20-50%) and high (> 50%). The value of 
the CV shows the value of the phenotypic diversity of the measured population, where 
the higher the CV the greater the diversity possessed or more heterogeneous. So that 
selection will be more effective in populations that have high diversity values. In this 
study, the CV values on the weight character appear to be wider (Table 1) than in the 
length characters (Table 2). With higher CV values on character weights, this character is 
used for selection parameters to provide an opportunity for successful selection program. 
According to Tave (1993), CV provides a picture of the diversity of phenotypes that will 
support the success of a selection program. The higher the value of the CV in a 
population then the more it shows the diversity of individual sizes in the population and 
makes the population for the candidates to be selected or as the population for the next 
selection. 
 

Table 2 
Final length, coefficient of variation, selection response, selection differential and 

heritability of second generation of Siamese catfish population 
 

Parameters 
Second generation of 
breeding population 

(G2) 

Control 
population 

Second generation of 
selected population 

(G2) 
Final length (cm) 35.55±2.70 34.01±2.44 38.63±1.83 

Variation coefficient (%) 7.59 7.17 - 
Selection response (%) (cm) 4.53 (1.54) - 

Real heritability 0.56 - 
Selection differential (cm) 3.08 

 
The value of the CV is more influenced by generation and environment (Ninh et al 2011). 
Phenotypic diversity is directly proportional to genetic diversity. According to Dunham 
(2004), the genetic variety is important for long-term sustainability of a species or 
population to enable its ability to adapt to change. Further stated, if the range of 
phenotype is very narrow, it will find obstacles in the selection process. Selection can 
increase the genetic quality quantitatively with the ultimate goal of obtaining superior 
breeds as elders (Warwick et al 1995; Gjedrem et al 2012).  

The result of data evaluation showed that the selection response in second 
generation population (G2) on the fish weight character has a relatively high value, 
namely 17.95% with genetic progress value (ΔG) of 124.96 g (Table 1). These results 
show the progress of genetic improvement that is good enough for one generation and 
better than some species such as Atlantic salmon, coho salmon, channel catfish 
(Ictalurus punctatus), Labeo rohita and Hypoplectrus indigo, selective breeding programs 
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using individual and family selection can increase growth 11-14% per generation 
(Dunham et al 2001). A similar study was reported by Gustiano et al (2013) that 
selection performed on Nile tilapia showed a selection response in the third generation of 
15.73% for males and 10.62% for females and realized heritability value was 0.39 for 
male and 0.29 for female. Then the selection at the phase of the indigenous F-3 of blue 
tilapia (Oreochromis aureus) seed obtanied the selection response of 22.74% and the 
heritability of 0.81 (Gunadi et al 2015). Similarly, Iswanto et al (2015) found that the 
individual selection program in catfish (Clarias gariepinus) up to third generation has 
resulted in genetic quality improvement with a cumulative selection response of 52.64%. 
The use of superior catfish seeds Mutiara strain (Clarias gariepinus) from the selection 
program was able to produce higher weight gain, survival, and harvest biomass (p < 
0.1), and was more efficient in using feed compared to the local strains indicated by 
lower FCR value. The faster growth of the Mutiara strain was also supported by the 
higher level of RNA/DNA ratio compared to the local strains (Dewi & Tahapari 2017).  

According to Gjedrem (2000) estimates of genetic progress or selection responses 
for each generation for aquatic organisms range from 10 to 20%. The success of 
selection can be measured from the value of genetic progress (genetic gain) of the 
resulting selection response. The genetic progress or selection response expected per 
year due to selection is highly dependent on the intensity of selection, genetic diversity, 
phenotypic diversity and generational intervals (Hardjosubroto 1994; Warwick et al 
1995). The optimal combination of these factors should be sought to achieve optimal 
genetic progress (Hardjosubroto 1994; Warwick et al 1995). Then Winarlin & Gustiano 
(2007) reported that the selected tilapia had 200% more growth than the fish used by 
the community. Similarly, Taufik et al (2008) reported that the selected fish had better 
resistance to Streptococcus at 140% compared to fish used by the community. The 
information obtained in the above test provides an explanation that the selected fish 
have advantages compared to the fish used by the farmer community. Asih et al (2011) 
reported that selection activities in carp (Cyprinus carpio) for two generations (F2) 
showed a heritability value of 0.29 and a selection response of 43.36%. Then in the next 
generation (F3) the genetic gain was about 14.20 g or 51% (Radona et al 2016). The 
high phenotype variation is positively correlated with genetic variation (Tave 1999; Noor 
2000), genotype variation may provide an increased chance of growth in organisms. 

Our result explains that selection can improve the genetic gain (better genetic 
gain) and the increase depends on the proportion of genetic variation on the heritability 
of the phenotypic variety (Table 1). The exact proportion of heritability can be 
determined through continuous selection of generations (Falconer & Mackay 1981; 
Kapuscinski & Jacobson 1987; Warwick et al 1995). However the results of research 
reported by Marnis et al (2018) that genetic diversity in second and first generation 
Siamese catfish shows that the average of observed heterozygosity of the G-1 population 
(0.420) was lower than the G-2 population (0.495). Inbreeding level showed that the G-1 
population was more inbred than the G-2 population. The study also found that both 
striped catfish populations had relatively low genetic variation. Selection response values 
are influenced by several factors, including the heritability of selected characters and 
differential selection (Falconer & Mackay 1981). Selection response value obtained in this 
study amounted to 18.54% with a real heritability value of 0.48. This result is a very 
significant improvement in catfish aquaculture system. The heritability value indicates a 
positive response value from the selection program (Gjedrem 2005; Nielsen et al 2010). 
According to Tave (1999), heritability is classified into three, namely low (< 0.2); 
moderate (0.2-0.4); and high (> 0.4). In this study a relatively high heritability value is 
expected and positively correlated to the selection response to be obtained in the next 
generation (Vandeputte et al 2008; Ninh et al 2013).  

Growth is one of the targeted characters in the selective breeding program. The 
purpose of selective breeding based on the character of growth is to increase production. 
The distribution pattern or the distribution of individual weights in the population of 
selection and control population is presented in Figure 2. The pattern of distribution of 
the weight of the second-generation population shows higher growth than the control 
population. The distribution of fish population data is on the right of the control 
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population data distribution, indicating that the selection process can improve the genetic 
quality of the fish. The results of this study are similar to those of M'balaka et al (2012) 
on tilapia (Oreochromis shiranus) indicating that the growth of tilapia is higher than non 
tilapia. Faster growth in fish can be obtained by selection, individual selection or family 
selection (Gustiano & Pouyaud 2008; Yuniarti et al 2009). According to Lind et al (2012), 
improving genetic quality in animals or plants can increase productivity. 

 

   
 

 
Figure 2. The distribution of the size of the second generation population weight (G2) of 

Siamese fish selection and control at the end of the growth out stage. 
 

In the selection activity the selection response was obtined. It was the difference in 
weights between the selected and the average populations. According to Hardjosubroto 
(1994), the differential selection (selection differential) is the difference between the 
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average performance of the selected population and the average population performance 
before selection. The value of differential selection is one of the important factors in 
determining the success of the selection activity. The higher the value of differential 
selection will result in a higher selection response value with the assumption that the 
heritability value is fixed. The average of the selected differential values obtained by the 
selected Siamese catfish G2 was 242.19 g (Table 1), which means that the mean of the 
selection population weight increased by 29.95%. This may provide an opportunity to 
increase the weight of the average Siamese catfish in the next generation in response to 
the selection performed.  

The results of observation on the average length of fish population in second 
generation of selection (G2) resulted in average value of CV of 7.59%, this value slightly 
higher than the CV in control population of 7.17% (Table 2), but the value of this CV is 
small (< 20%), so it has a narrow or homogeneous diversity. Likewise, the response 
value of selection of length characters has a relatively small average value of 4.53%. The 
average CV value based on the length character indicates a smaller value than the weight 
of the fish. So in this study the character of body weight is used as a selection parameter 
for genetic improvement. Character of body weight more describes the value of biomass 
productivity in fish consumption size. Previous research on long-term relationship on 
catfish was reported by Darmawan et al (2015) that the long-term relationship of 
Siamese catfish showed a positive allometric growth pattern (b>3) which means that 
Siamese catfish growth length increase is not as fast as weight gain. So in this study the 
character of the fish weight was used as a selected parameter. Selection based on the 
fish weight character has been shown to be effective in some fish species such as in Nile 
tilapia (Oreochromis niloticus) (Nguyen et al 2010).  
 
Conclusions. The second generation Siamese catfish population had better growth 
performance compared to the control population. In term of weight trait, the heritability 
value was 0.48, differential selection value was 241.19 g and response to selection value 
was 18.54%. The second generation of Siamese catfish are expected to increase fisheries 
productivity in aquaculture and farmers welfare. The selection program can still be 
continued to get a superior generation. 
 
Acknowledgements. We extend our immense gratitude to the Research Institute for 
Fish Breeding, Sukamandi-Indonesia for funding this study and to all parties already 
involved in this study.  
 
References 
 
Andriyanto S., Tahapari E., Insan I., 2012 [Siamese catfish rearing as supporting 

restocking program at Malahayu-Brebes Reservoir, Central Java]. Proceeding 
Indoaqua - The 2012 Aquaculture Technology Innovation Forum, Jakarta, pp. 211- 
215. [in Indonesian] 

Asih S., Radona D., Ath-thar M. H. F., Kristanto A. H., 2012 [The formation of the 2nd 
generation of rajadanu goldfish through family selection]. Proceeding Indoaqua - 
Aquaculture Technology Innovation Forum, 8-11 June 2012, Makasar-Indonesia, pp. 
1123-1128. [in Indonesian] 

Darmawan J., Tahapari E., Pamungkas W., 2015 [Length-weight relationship at fry stage 
of Siamese and Pasupati catfish in indoor hatchery]. Proceedings of National 
Seminar of Fishery Indonesia, Jakarta, pp. 63-67. [in Indonesian] 

Dewi R. R. S. P. S., Tahapari E., 2017 [Performance of selected african catfish (Clarias 
gariepinus) on growth, survival, feed conversion ratio, RNA/DNA ratio and 
bioeconomic value]. Media Akuakultur 12(1):11-17. [in Indonesian] 

Dunham R. A., 2004 Aquaculture and fisheries biotechnology: genetic approaches. CABI 
Publishing, Cambridge, USA, pp. 85-99. 

 
 



 

AACL Bioflux, 2018, Volume 11, Issue 5. 
http://www.bioflux.com.ro/aacl 1655 

Dunham R. A., Majumdar K., Hallerman E., Bartley D., Mair G., Hulata G., Liu Z., 
Pongthana N., Bakos J., Penman D., Gupta M., Rothlisberg P., Hoerstgen-Schwark 
G., 2001 Review of the status of aquaculture genetics. In: Aquaculture in the third 
millenium. Subasinghe R. P., Bueno P., Phillips M. J., Hough C., McGladdery S. E., 
Arthur J. R. (eds), Technical Proceedings of the Conference on Aquaculture in the 
Third Millennium, Bangkok, Thailand, pp. 137-166. 

Effendie  M. I ., 1979 [Method of fishery biology]. Yayasan Dewi Sri, Bogor, 258 pp. [in 
Indonesian] 

Falconer D. S., Mackay T. F. C., 1981 Introduction to quantitative genetics. 2nd edition, 
Longman, New York, USA, 438 pp. 

Gjedrem T., 2000 Genetic improvement of cold-water species. Aquaculture Research 
31:25-33. 

Gjedrem T., 2005 Selection and breeding programs in aquaculture. Springer, Netherland, 
361 pp.  

Gjedrem T., Robinson N., Rye M., 2012 The importance of selective breeding in 
aquaculture to meet future demands for animal protein: a review. Aquaculture 350-
353:117-129.  

Gunadi B., Robisalmi A., Setyawan P., Lamanto, 2015 [Heritability and response of 
selection of F-3 population of blue tilapia (Orechromis aureus) fry in the fingerling 
stage]. Jurnal Riset Akuakultur 10(2):169-175. [in Indonesian]  

Gustiano R., 2009 Pangasiid catfishes of Indonesia. Buletin Plasma Nutfah 15(2):91-100.  
Gustiano R., Pouyaud L., 2007 Taxonomy and genetic relationship of Pangasiidae, Asian 

catfishes, based on morphological and molecular analyses. Indonesian Aquaculture 
Journal 2(2):107-112. 

Gustiano R., Pouyaud L., 2008 Systematic revision of the genera of Pangasiidae 
(Siluriformes, Ostariophysi). Indonesian Aquaculture Journal 3(1):13-22. 

Gustiano R., Kusmini I. I., Iskandariah, Arifin O. Z., Huwoyon G. H., Ath-thar M. H. F.,  
2013 [Heritability, response selection and genotype with RAPD on F3 Nile tilapia 
fish]. Jurnal Riset Akuakultur 8(3):347-354. [in Indonesian] 

Hadie W., Hadie L. E., Listyanto N., 2008 [Response to selection of giant prawns 
(Macrobrachium rosenbergii) in brackish water environments]. Jurnal Riset 
Akuakultur 3(2):209-214. [in Indonesian] 

Hardjamulia A., Djajadiredja R., Atmawinata S.,  Idris D., 1981 [Fertilization of Siamese 
catfish (Pangasius sutchi) with an injection of the pituitary gland extract of carp 
(Cyprinus carpio)]. Buletin Penelitian Perikanan 1(2):183-190. [in Indonesian] 

Hardjosubroto W., 1994 [Application of livestock breeding in the field]. Gramedia 
Widiasarana Indonesia, Jakarta, 264 pp. [in Indonesian] 

Iswanto B., Suprapto R., Marnis H., Imron, 2015 [Test field performance of fast growing 
third-generation catfish (Clarias gariepinus)]. Proceedings of the 2015 Aquaculture 
Technology Innovation Forum, 8-9 June 2015, Bogor-Indonesia, pp. 95-102. [in 
Indonesian] 

Kapuscinski A., Jacobson L. D., 1987 Genetic guidelines for fisheries management. 
Minnesota Sea Grant Publications, University of Minnesota, St. Paul, 66 pp. 

Kartamihardja E. S., Purnomo K., Koeshendrajana S., Umar C., 2011 [Limnological 
characteristics, development of introduced population of Siamese catfish 
(Pangasianodon hypophthalmus) and fishery in Wonogiri Reservoir, Central Java]. 
Jurnal Kebijakan Perikanan Indonesia 3(1):37-50. [in Indonesian] 

Lind C. E., Ponzoni R. W., Nguyen N. H., Khaw H. L., 2012 Selective breeding in fish and 
conservation of genetic resources for aquaculture. Reproduction in Domestic 
Animals 47:255-263.  

Marnis H., Tahapari E., Darmawan J., 2018 Genetic diversity analysis of the first and 
second generations of fast-growing striped catfish (Pangasianodon hypophthalmus 
Sauvage, 1878) using microsatellite analysis. Indonesian Aquaculture Journal 
13(1):1-6. 

M’balaka M., Kassam D., Rusuwa B., 2012 The effect of stocking density on the growth 
and survival of improved strains of Oreochromis shiranus. Egyptian Journal of 
Aquatic Research 38:205-211.  



 

AACL Bioflux, 2018, Volume 11, Issue 5. 
http://www.bioflux.com.ro/aacl 1656 

Murtidjo B. A., 2001 [Several methods of freshwater fish hatchery]. Kanisius, 
Yogyakarta, 108 pp. [in Indonesian] 

Nguyen N. H., Ponzoni R. W., Yee H. Y., Abu-Bakar K. R., Hamzah H., Khaw H. L., 2010 
Quantitative genetic basis of fatty acid composition in the GIFT strain of Nile tilapia 
(Oreochromis niloticus) selected for high growth. Aquaculture 309:66-74.  

Nielsen H. M., Odegard J., Olesen I., Gjerde B., Ardo L., Jeney G., Jeney Z., 2010 Genetic 
analysis of common carp (Cyprinus carpio) strains. I. Genetic parameters and 
heterosis for growth traits and survival. Aquaculture 304:14-21. 

Ninh N. H., Ponzoni R. W., Nguyen H. N., Woolliams J. A., Taggart J. B., McAndrew B. J., 
Penman D. J., 2011 A comparison of communal and separate rearing of families in 
selective breeding of common carp (Cyprinus carpio): estimation of genetic 
parameters. Aquaculture 322:39-46.  

Ninh N. H., Ponzoni R. W., Nguyen H. N., Woolliams J. A., Taggart J. B., McAndrew B. J.,  
Penman D. J., 2013 A comparison of communal and separate rearing of families in 
selective breeding of common carp (Cyprinus carpio): responses to selection. 
Aquaculture 408-409:152-159.  

Noor R. R., 2000 [Cattle genetics]. The Swadaya Spreader, Jakarta, 200 pp. [in 
Indonesian] 

Pouyaud L., Gustiano R., Legendre M., 1998 Phylogenetic relationship among pangasiid 
catfish species (Siluriformes, Pangasiidae) and new insights on their zoogeography. 
In: The biological diversity and  aquaculture of Clariid and Pangasiid catfishes in 
South-East Asia. Legendre M., Pariselle A. (eds), Proceeding of the Mid-Term 
Workshop of the Catfish Asia Project, 11-15 May 1998, Cantho - Vietnam, pp. 49-
56. 

Radona D., Asih S., Subagja J., Gustiano R., 2016 [Improvement of the genetic quality 
carp rajadanu through selection]. Jurnal Riset Akuakultur 11(1):15-21. [in 
Indonesian] 

Suwoyo H. S., Makmur, Tahe S., 2014 [Diversity of whiteleg shrimp harvest (Litopenaeus 
vannamei) in super intensive pond]. 11th Annual Seminar of Fisheries and Marine 
Research, Gajah Mada University, 30 August 2014, pp. 289-297. [in Indonesian]  

Tahapari E., Iswanto B., Sularto 2007 [The development of ovary and oocyte on cross 
breed between Siamesse catfish (Pangasianodon hypophthalmus) female and 
jambal catfish (Pangasius djambal) male]. Aquacultura Indonesiana 8(2):73-80. [in 
Indonesian] 

Tampake H., Pramono D., Luntungan H. T., 1992 [Phenotypic diversity of generative 
properties and fruiting components of some coconut species on the landtidal peat, 
South Sumatra]. Buletin Balitka 18:21. [in Indonesian] 

Taufik P., Purwaningsih U., Sugiani D., Gustiano R., 2008 [Streptococcosis and 
environmental susceptibility tests on tilapia (Oreochromis niloticus) selection and 
nonselection]. In: [Aquaculture technology]. Hanafi A., Supriyadi H. (eds), 
Aquaculture Research Center, Jakarta, pp. 341-345. [in Indonesian] 

Tave D., 1993 Genetics for fish hatchery managers. AVI Publishing Company Inc., 
Connecticut, 299 pp. 

Tave D., 1999 Inbreeding and broodstock management. Fisheries Technical Paper No. 
392, FAO, Rome, 122 pp.  

Vandeputte M., Kocour M., Mauger S., Rodina M., Launay A., Gela D., Dupont-Nivet M., 
Hulak M., Linhart O., 2008 Genetic variation for growth at one and two summers of 
age in the common carp (Cyprinus carpio L): heritability estimates and response to 
selection. Aquaculture 277:7-13. 

Warwick E. J., Astuti J. M., Hardjosubroto W., 1995 [Breeding livestock]. Gadjah Mada 
University Press, Yogyakarta, 490 pp. [in Indonesian] 

Winarlin, Gustiano R., 2007 [Tilapia (Oreochromis niloticus) male growth in lake and 
pond environment]. Sainteks 14:210-214. [in Indonesian] 

Yuniarti T., Hanif S., Prayoga T., Suroso, 2009 [Production technique of female tilapia 
(Oreochromis niloticus) broodstock at verification level functional male (XX)]. Jurnal  
Saintek Perikanan 5(1):38-43. [in Indonesian] 

 



 

AACL Bioflux, 2018, Volume 11, Issue 5. 
http://www.bioflux.com.ro/aacl 1657 

Received: 06 August 2018. Accepted: 20 October 2018. Published online: 28 October 2018. 
Authors: 
Evi Tahapari, Research Institute for Fish Breeding, Sukamandi, West Java, 41256, Subang, Indonesia, e-mail: 
evitahapari@yahoo.co.id 
Jadmiko Darmawan, Research Institute for Fish Breeding, Sukamandi, West Java, 41256, Subang, Indonesia,  
e-mail: micho_jad@yahoo.co.id  
Suharyanto, Research Institute for Fish Breeding, Sukamandi, West Java, 41256, Subang, Indonesia, e-mail: 
suhar.yanto83@ymail.com 
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited.  
How to cite this article: 
Tahapari E., Darmawan J., Suharyanto, 2018 Genetic improvement of growth trait in Siamese catfish 
(Pangasianodon hypophthalmus (Sauvage, 1878)) through family selection. AACL Bioflux 11(5):1648-1657. 
  


