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Mini Review
The essential genetic parameters to be considered in a selective breeding program are 

heritability, genetic & phenotypic correlations, breeding values etc. Heritability is the most 
important genetic parameter that indicates the amount of additive genetic variance present 
in the population, suggests the type of selection method to adopt, and helps estimate the 
accuracy of selection. It provides us insight into the response obtained in the next generation. 
The genetic correlation between two traits is the correlation between the gene effects 
influencing them [1]. Genetic correlations among traits arise from the pleiotropic effects of 
genes on multiple traits and linkage disequilibrium among distinct loci, each affecting a single 
member of the character complex [2]. Genetic correlations help understand the performance 
of genotypes in response to different environments and accompany the identification of G × E 
interactions because they clarify the relationship across multiple environments [3]. A single 
trait expressed in multiple environments may be treated as two different traits. A high genetic 
correlation between them is expected as the same set of genes influences them. The low 
correlation indicates an inconsistency in the performance of genotypes across environments. 
Genetic correlation also has its implication in selective breeding. Genetic correlation is 
vital to investigate the change that may occur in other trait/s when we improve the actual 
trait of interest. Phenotypic correlation is defined as the sum of genetic and environmental 
correlation.

Heritability Estimates of Different Traits in Fish
In breeding programs, heritability estimates vary (are reduced) from generation to 

generation due to the reduction of genetic variation [4]. It is essential to estimate heritability 
for a selected species in each generation to ensure enough selective response. The reviewed 
literature proposed the significant role of estimating genetic parameters in fishes. Sang et al. 
[5] reported the heritability estimates for harvest body weight in striped catfish reared under 
mono and polyculture systems using both full-sib model and animal model. The heritability 
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estimate of body weight at one year, raised under monoculture 
system was 0.63 ± 0.09 using the full-sib model and 0.46 ± 0.12 
under poly culture system. Srimai et al. [6] in African catfish 
reported the heritability estimates of body weight, total length 
and standard length at 138 days post-hatch as 0.35 ± 0.07, 0.34 ± 
0.07, and 0.29 ± 0.07, respectively. Moreover, another important 
term, “Realised heritability,” for a trait across different generations, 
calculated based on the following equation [7].

                                   Realised h2 = R/S

where R = response to selection, i.e. (overall mean for F2 fish) 
– (overall mean for F1 fish) and S = selection differential, i.e. (mean 
for F1 fish selected to produce F2) – (overall mean for F1 fish).

Genetic Correlations Between the Different Traits 
Reported in Fish

Genetic correlation plays an important role when multiple 
traits are interested in a breeding program. Several earlier reports 
show the genetic correlation between different traits in various 
fishes. The genetic correlations between body weight, total length, 
and standard length in African catfish were positive and high Srimai 
et al. [6]. Sang et al. [5] found positive and high genetic correlations 
between body weight and other economically important traits in 
striped catfish. The reviewed literature suggests that the genetic 
correlations between body weight and body size traits are positive 

and high. In contrast, the genetic correlations between the body 
weight and body size with the reproductive traits were low and 
inconsistent concerning the direction Navarro et al. [8].
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