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Abstract

The black tiger shrimp (Penaeus monodon) is one of the economically important
shrimp species in Thailand. However, the numbers of culture farm and production have
been decreased during the past decade causing from the lack of high quality
broodstocks. Molecular biology and genetics seem to be a promising method to
overcome the problems. This study utilized growth trait as a model for analysis was
aimed to 1) estimate the genetic parameters for including heritability (h2),genetic
correlation and phenotypic correlation for growth trait in terms of total length (TL) and
body weight (BW) in 12 families of P. monodon aged at 3, 4, 5 and 6 months rearing in
the closed system by Restricted Maximum Likelihood (REML) using animal mixed model
and Molecular relatedness as pedigree information, and 2) identify the microsatellite
markers related to growth by Logistic Regression Analysis. In the estimation of variance
components, molecular relatedness as pedigree information generated from 15, 40 and
69 microsatellite loci and non-pedigree data were compared. The results showed that
estimates from molecular relatedness gave the same values of variance components
and exhibited higher accuracy of breeding values than non-pedigree data (LS mean of
ACC = 0.910). Genetic parameters were then estimated using Molecular relatedness
generated from 15 microsatellite loci. The results showed that heritabilities for total
length were 0.496+0.112, 0.147+0.057 and 0.165+0.062 for shrimp at 3, 4, and 5 months

age, respectively, while at 6 months age, the heritabilities for total length and body
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weight were 0.310£0.096 and 0.290+0.093, respectively. Furthermore, the phenotypic
and genetic correlations estimated between total length and body weight were
0.914+0.012 and 0.970+0.019, respectively. The estimated breeding values (EBV) for
shrimp at 6 months were also investigated. It was found that the EBV for total length
ranged from -1.246+0.313 to 1.376+0.311 while the EBV for body weight ranged from -
3.271+1.086 to 5.213+1.092. In addition, microsatellite markers associated with high
growth (EBV>0) Penaeus monodon families were analyzed by Logistic Regression
Analysis. From the 45 alleles (allele frequency>0.3) generated from 35 microsatellite
loci, a total of 7 microsatellite alleles from 5 microsatellite loci were found significantly
associated with high growth (P<0.05) including DPm103 (A4 and A5), DPm142 (A3 and
AB), DPmM206 (A3), DPm313 (A1) and PmMS2 (A4) with the corrected prediction ranging
from 75.0-91.7 percents. It was concluded that the genetic parameters and
microsatellite markers obtained from this study are potentially used in the selective
breeding program and marker-assisted selection for high growth trait in the black tiger

shrimp.



