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Estimation of genetic parameters for carcass traits and fatty acid composition in
Japanese Black and Japanese Shorthorn of Iwate Prefecture

Youichi SATO, Junpei YASUDA, Chiemi YONEZAWA, Kazuya FUIIMURA
and Mitsuhiro KUMAGAI

Summary

Recently, the fatty acid composition of beef has attracted attention as a new trait that can affect taste. In order to
achieve an improvement in both carcass traits and fatty acid composition, it is necessary to estimate genetic parameters in
the target population and clarify the genetic association between carcass traits and fatty acid composition. In addition,
there is little knowledge of the fatty acid composition of the Japanese Shorthorn. Therefore, our aim was to examine the
improvement of fatty acid composition in a population of Japanese Shorthorn and Japanese Black Cattle in Iwate
Prefecture by estimating the genetic parameters of carcass traits and fatty acid composition. We used 280 heads of
Japanese Shorthorn and 1,050 heads of Japanese Black Cattle. With the program MTDFREML, we estimated the genetic
parameters of fatty acid compositions CW, LMA, RT, SFT, BMS, C14:0, C14:1, C16:0, Cl16:1, C18:0, C18:1, C18:2,
SFA and MUFA, and of carcass traits CW, LMA, RT, SFT, BMS. In addition, a relationship between genotypes SCD,
FASN, and the MUFA breeding value of Japanese Black Cattle bulls was deliberated upon analysis. The heritability of
fatty acid composition in Japanese Black cattle is lower than C18:2 at 0.19 but SFA and MUFA were as high as 0.81 and
0.79 respectively. In Japanese Shorthorn, we had estimated a moderate rate of heritability of fatty acid composition, but
the difference in heritability of fatty acids was smaller than the Japanese Black Cattle. Genetic correlation and phenotypic
correlation between the fatty acid ratio and carcass traits were found to be generally low in both cultivars. However, a
moderate genetic correlation was estimated between the LMA and MUFA in Japanese Black Cattle, and between the
MUFA and CW in Japanese Shorthorn. Effects of the SCD genotype were observed in the MUFA breeding value of
Japanese Black Cattle bulls, and the difference between the V/V type and the A/A type was significant. The large fatty
acid ratio in the Japanese Shorthorn population and the Japanese Black cattle population of Iwate Prefecture was found to
greatly depend on genetics, and it was revealed that an improvement in genetics will be effective for improvement of
fatty acid composition. Moreover, an association was observed between the SCD genotype and the MUFA breeding value
of Japanese Black bulls. It should be noted that all known genes, including the SCD gene, merely describes a part of
possible genetic capacity. However, it is possible to estimate the capability of SCD genotypes when breeding values
cannot be estimated in a way we consider to be valid. It is believed that by watching research trends in the evaluation of
eating quality of Japanese beef, and improving carcass traits, we can address the improvement of fatty acid composition,

which will lead to improvements of taste and the future brand development of "Iwate Gyu."

Keywords: Japanese Black, Japanese Shorthorn, fatty acid composition, genetic parameters
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