
7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

GENETIC IMPROVEMENT IN BEEF AND DAIRY CATTLE IN THAILAND : BLUP 
APPLICATIONS THROUGH FSR/E APPROACH 

 
 

T. Sornthep 
 

Department of Animal Science, Kasetsart University, Bangkok 10900, Thailand 
 

INTRODUCTION 
Majority of beef and dairy cattle in Thailand are under small farm holders. Beef cattle 
population of 5 million heads are predominant by Brahman breed whereas Holstein Friesian is 
the major dairy breed. The present study has its aim to (1) estimate genetic parameters and 
breeding values of economically important traits in beef and dairy cattle raised under small 
farm conditions, (2) evaluate genetic progress in these beef and dairy cattle population, and (3) 
determine the optimum genotypes to fit varying production environments. 
 
MATERIALS AND METHODS 
System Development for Research. The Farming System Research and Extension (FSR/E) 
techniques were used to collect data in the village. The research and extension team was 
developed comprising of (1) farmer (2) extension officer and (3) researcher. 
 
Statistical Analyses. The Statistical Analysis System (SAS), the Best Linear Unbiased 
Prediction (BLUP) in multivariate trait animal model, and the Restricted Maximum Likelihood 
in derivative free algorithm (DFREML) were used to obtained genetic parameter estimates, the 
breeding values of traits from these cattle raised under village conditions.  
 
RESULTS AND DISCUSSION 
Development of Farming System Research and Extension Group. It took between 39 to 63 
months to complete one research project in beef and cattle breeding and genetics with small 
farmers (Tumwasorn, 1997). The first 9 months was done by non-graduate students while the 
rest period was carried on having graduate students conduct their research with farmers. It was 
found that without the increase of economic status in the family household, no sustainable 
development would be found (Tumwasorn et al., 1996a). 
 
Direct and Maternal Effects. Tumwasorn et al. (1993a and 1993b) reported larger direct 
maternal effect than that of the additive breed effect of growth traits from birth to 18 month old 
in beef crossbred population. The predicted growth performance among various crosses were 
reported. The additive individual effects of Charolais breed were superior than those of 
Brahman breed up to yearling weight and the effect was reverse in 18 month old growth traits. 
The additive maternal effect of Brahman was superior than that of the Charolais while the 
heterosis effects obtained from Charolais sire mated to crossbred dams was higher. Table 1 
showed the direct, maternal and heterosis effects in beef cattle. 
 
Genetic Parameters and Breeding Values. Birth weight up to 18 month old in beef cattle had 
medium heritability ranging between 30 % to 55 %. Milk yield, fat percentage, and fat yield 

Session 25. Developing sustainable breeding strategies in medium- to low-input systems Communication N° 25-38 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

were found to have heritability estimates ranging between 30 % to 60 % (Kuha et al., 2000). 
The breeding value of 305 day milk yield ranged between –2,000 to 5,200 kg while fat 
percentage ranged between -.9 to +.9 %, accordingly. It was found that imported germplasm 
from the temperate zones changed rank considerably in tropical Thai environments 
(Tumwasorn, 1999).  The permanent environmental effects of 305 day milk yield and fat 
percentage were found to be ranged between –132 to 486 kg and -.03 to .03 %. Katkasame et 
al. (1995) and Tumwasorn et al. (2000) reported the phenotypic trend of milk yield and fat 
percentage to range between 31 to 33 kg and -.002 to -.012 % per year while the genetic trend 
were found to be range between –88 to 46 kg and -.06 to -.02 % per year, respectively. The 
breeding value found in village in beef cattle was limited as compared to dairy cattle since 
majority of farmers did not keep records. Small number of pedigree and records yielded the 
positive values among growth traits from birth up to 2.5 years old within village conditions. 
Table 2 showed summary of reports on genetic parameters and trends. The range values were 
found in common but could not be compared with those data found in research stations 
elsewhere. 
 
Table 1. Estimates of additive individual, additive maternal, and heterotic effects 
obtained from 16 different beef mating groups in kilogram unit* 
 
    Item          Birth Weight         Weaning Weight        Yearling Weight          1.5 Year Weight  
               Estimate  SE  Prob     Estimate SE Prob      Estimate  SE  Prob      Estimate  SE  Prob 
Additive  
  Individual : 
      AB    -2.17  1.13  .0990     -15.43  7.13  .0308     -11.25  15.08  .4561   -29.65  16.16  .0683 
      AC    -2.16  1.69  .2005        2.16  8.90  .8082       -4.16  21.67  .8478    -56.20  28.23 .0440 
Additive 
  Maternal : 
     MB      7.26   .82   .0001       40.05  4.52  .0001      56.80   9.41  .0001     90.84  13.06  .0001 
     MC     12.13  1.39 .0001      57.92  7.54   .0001     51.57  17.82  .0040    75.55  23.80  .0017 
Heterosis : 
    HNB     4.28   .78   .0001       21.26  4.25  .0001    18.99   9.32   .0424     41.01  10.86   .0002 
    HNC     3.68  1.05  .0004       12.57  5.46  .0216    27.58  12.79  .0318     61.89  16.74   .0003 
    HBC     6.13  1.01  .0001         3.27  5.40  .0001     58.02  13.68  .0001    73.62  19.11   .0002 
* AB and  AC indicated direct additive effects of Brahman and Charolais breeds. 
   MB and MC indicated direct maternal effects of Brahman and Charolais breeds. 
   HNB, HNC, and HBC indicated heterotic effects obtained from crosses among Brahman-Native, Charolais- 
   Native, and Brahman-Charolais breeds, respectively. 
 
Optimum Genotypes in Varying Environments. It was found that good environment for 
dairy cattle production was also good for other crop production and therefore farmers used 
unfavorable area (85 %) to raise cattle instead (Duangpatra et al., 1999). Tumwasorn and 
Duangpatra (1999) reported that 87.5 % Holstein Friesian crossbred yielded the optimum 
return of 4 500 metric ton per lactation  under the fair environmental condition. The optimum 
herd size per household was found to be 10 cows and still maintained the sustainable income 
for small farmers. 
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Table 2. Range of breeding values of beef and dairy cattle under village open nucleus 
breeding systems and their trends* 
 
                    Traits                                                   Beef Cattle                       Dairy Cattle   
 
          Growth Traits :  
                Birth Weight (kg)                       -.0.19  to 0 0.44 (65-85 %) 
                Weaning Weight (kg)                    -0.76 to 13.32 (50-65 %) 
                Yearling Weight (kg)                       -2.82 to 7.11 (35-50 %) 
                 1.5 Year Weight (kg)                     2.54 to 13.62 (40-60 %) 
                 2.5 Year Weight (kg)                  -14.97 to 13.94 (50-65 %) 
          Milk and Fat Yield : 
                305 day Milk Yield (kg)                                                         -156 to 1,058 (50-90 %) 
                Fat Percentage (%)                                                                    -0.04 to .48 (50-90 %) 
                Fat Yield (kg)                                                                            -5.6 to 55.4 (50-90 %) 
          Phenotypic Trend : 
                305 day Milk Yield (kg)                                                                             31.334 
                Fat Percentage (%)                                                                                        -.002 
                Fat Yield (kg)                                                                                                2.401 
          Genetic Trend : 
                305 day Milk Yield (kg)                                                                            -88.021 
                Fat Percentage (%)                                                                                        -.020 
                Fat Yield (kg)                                                                                               0.293 
 
* in parenthesis is reliability percent 
 
CONCLUSION AND RECOMMENDATION 
The additive direct effect in beef cattle was found from using Brahman breed for crossing and 
less maternal effect was found from using Charolais sires. Heterotic effect was found more 
using Charolais sire mated to Brahman crossbred dam for preweaning growth trait. In order to 
maintain the sustainable culture and also realizable income within each environment, economic 
viability must always be met and should be developed by customers who use the technology 
themselves.  
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