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ESTIMATES OF GENETIC PARAMETERS OF FINAL WEIGHT AT SLAUGTHER, YIELD GRADE AND MARBLING SCORES IN BEEF CATTLE.
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ABSTRACT: Genetic parameters for final weight at slaughter (FSW), yield grade(YG),and marbling score (MS) were estimated. After 24 hr chill 500 carcasses of progeny differing in fractions of Charolais ( C ), Brahman(B), Brangus(Br), Hereford(H), Angus(A), and Holstein (Hf) inheritance were evaluated.Measurements on rib eye area(REA), fat thickness on the ribeye area (FTREA), and percentage of kidney, pelvic, and heart fat (KPH%) were measured. Separate analysis for each trait was analyzed by using SAS(1989). The model included, fixed main effects: of sire breed, sex, slaughter group, dam breed and interaction sire breed x dam. Random nested components of sires within sire breed, and dams within dam breed and residual. FSW values 530,520,518, 476,475, 470, 456, 448, 436, and 435 kg  involved inheritance of CxBr, CxB, Hf x Hf, BrxBr, CxA, BrxA, HxBr, HxB, BxB and HxA respectively. The values in REA 34.62, 31.58, 31.60, 30.86, 28.66, 28.66,25.85,25.87,24.49,and 22.16 cm2 corresponded to progeny involving CxB, CxBr, HxA, BrxBr, CxA, BrxA, HxBr, Hf x Hf, HxB, and BxB respectively. Yield grade values 1.1, 1.2, 1.2, 1.3, 1.4, 1.4, 1.8, 1.8, 1.9 and 2.1 corresponded to carcasses of progeny that involved CxB, CxBr, HxA, BrxBr, CxA, BrxA, HxBr, HfxHf, HxB, and BxB inheritance respectively. Bos taurus inheritance had the most favorable effects on MS. The heritability estimates for FWS, YG, and MS were (h2=.45(.05,  h2=.47(.04, and h2=.36(.06) respectively. 

Key words: Heritability, Crosses, Carcass traits.       

Introduction:

Major emphasis of beef industry has been placed in efficient production (growth traits), and genetic trends document the progress. The improvement in carcass traits has been less consistent  because of two major obstacles:1) A marketing system had to be adapted that would identify differences in carcass traits. 2) A comunication network had to be implemented that establishes databases and genetic knowledge (Marston, 1999). The genetic parameters, which are functions of (co) variance components, provide information about the genetic nature of traits, and are needed to predict direct and correlated responses(Van Vleck, 1987). Different reports have found strong negative (rg=-0.73 average for studies) genetic correlation between marbling and percent lean retail yield (Cundiff, 1987). An analysis of Angus field data showed there was essentially no genetic correlation between marbling and external fat thickness (Wilson. 1987).  

Materials and Methods

     Results from evaluation of carcasses of steer and heifer progeny of the analized traits final live weight(FWS), area of longissimus at 12-th rib, fat thickness at 12th rib, percentage of kidney, pelvic, and heart fat, yield grade(YG) and marbling scores(MS). Cattle was slaughtered at a mean age of 440 d. Each cross or breed was stratified by weight and age to contribute to each group.The feeding period for the three groups was 211, 195, and 185 d, respectively. All cattle were slaughtered at a commercial slaughter facility, and carcasses were evaluated after 24-h chill.  

      Separate analysis for each trait was made by least squares. SAS(1989).The model included fixed main effects of: sire breed, sex, slaughter group, dam breed and interaction of sire breed x dam. Random nested components of sires within sire breed and dams within dam breed and residual.  

Results and Discussion

As shown in Table 1. Highest values 530, 520, and 518 kg in FWS corresponded to biological types involving CxBr, CxB, and HfxHf inheritance. Intermediate FWS 476, 475, and 470 kg corresponded to crosses involving  BrxBr, CxA, and BrxA inheritance. Lowest values 456, 448, 436, and 435 kg  for the same trait were to progeny of HxBr, HxB, BxB, and HxA inheritance respectively.  

Rib eye area  

Table 1 also shown that  the highest values in REA 34.62, 31.58, 31.60, and 30.86 cm2 corresponded to carcasses of crossbred progeny involving inheritance CxB, CxBr, HxA, and BrxBr repectively. Intermediate values in REA 28.66, and 28.66 cm2 were to carcasses of progeny of CxA, and BrxA in that order. Lowest values for the same trait 25.85, 25.87, 24.49, and 22.16 cm2 invoved inheritance of HxBr, HfxHf, HxB, and BxB respectively. 

Yield grade

Highest values in yield gradeYG (1.1, 1.2, 1.2, 1.3,1.4, and  1.4) corresponded to crosses  among ChxB, ChxBr, HxA, BrxBr, BrxA, and ChxA respectively. Lowest values in yield grade YG( 1.8,1.8, 1.9,2.0, and 2.1) involved inheritance HxBr, Hf xHf, HxB, BxBr, and BxB respectively (Table 1.)     

Marbling scores

Table 1 also shown MS values. Crosses involving higher fraction of Bos Taurus inheritance had the most favorable effects on MS 900, 800, 700, 700 and 700 on  HxA, BrxA, BrxBr, HxBr, and CxBr respectively. Intermediate values 600,and 500 were observed in carcasses of progeny involving CxB, HfxHf.Lowest values observed for the same trait 400, and 300 involved inheritance of HxB, and BxB in that order. As Bos Taurus inheritance increased, MS generally decreased. Brahman had the most detrimental effect in agreement with findings by Cole et al. (1963), Damon et al. (1960), Koch et al. (1982), Shackelford et al. (1991), and  Wheeler et al.(1990) who found Brahman to have significantly lower MS than Angus, Hereford or Angus-Hereford crosses (P<.05).

Heritability 

Estimates of heritability and their standard errors for each trait are shown in Table 3 (h2=.45(.03, h2=.47(.04, and h2=.36(.07) for final weight at slaughter, yield grade, and marbling scores respectively. The estimated heritability value h2=.45(.03 for FWS is in agreement with the findings by Dubose and Crtwright (1967) and Wison (1961b). Estimates of heritability for yield grade h2=.47(.04 is in agreement to the average value h2= 0.45(.05 for this trait based in the  estimated values of Dinkel and Busch, 1973, Wilson et al., 1976, Koch et al., 1982b, Hakim et al., 1990, Van Vleck et al., 1992, Cundiff., 1971, Busch and Dinkel,1967, Koch, 1978, Benysheck, 1981, and Alsmeyer et al., 1958. The range on the estimates of those reports was .31 to .82. Estimates of heritability h2=.40(.08 for MS of other studies involving steers and heifers are in agreement with the findings of h2=.36(.07 for MS  at this study.     

Implications 

     Significant genetic variation exists among crossbreds  in final slaughter weight and  carcass traits economically important as yield grade and marbling score. Those traits are moderately to high heritable. In cattle, greater production and use of F1 from crosses of diverse breeds that optimize genetic potential for carcass and meat traits and match genetic potential to climatic and feed environments can increase uniformity of cattle in commercial production.    
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Table 1. Mean values for weight at slaughter, rib eye area, yield grade, and marbling scores of 10 genetics groups of  specific crosses: Bos taurus x Bos taurus, Bos indicus x Bos indicus, and Bos taurus x indicus in different proportion.

_______________________________________________________________________

Genetic group           Final slaughter       Rib- eye            Yield  
    Marbling 
  

 Sire x Dam                weight (kg)             area cm2         grade            scores                              

_______________________________________________________________________

C x B                            520                      34.62

1.1
        600

C x Br

           530

31.58

1.2
        700

H x A         
           435                      31.60

1.2
         900



BrxBr
   
           476

30.86

1.3
         700

CxA   

           475

28.66

1.4
         700

BrxA

           470

28.66

1.4
         800

HxBr

           456

25.85

1.8
         700

HfxHf

           518

25.87

1.8
          500

HxB 

            448

24.49

1.9
          400

BxB

           436

22.16

2.1
          300

CxB= Charolais x Brahman, Cx Br=Charolais x Brangus, HxA= Hereford x Angus,

Br x Br=Brangus x Brangus, C x A=Charolais x Angus, Br x A= Brangus x Angus,

H x Br= Hereford x Brangus, Hf x Hf=Holstein friesian x Holstein friesian, HxB=Herefod x Brahman, and BxB= Brahaman x Brahman.

Traces(TR)=300, Slight(SL)=400, Small(SM)=500, Modest(MT)=600, Moderate=(MD)=700, Slightly Abundant(SA) =800, and Moderately Abundant(MA)=900. For example, a marbling score of MT30 is converted to a numerical score of 600+30=630. 

Table 2. Mean squares to carcass traits involving iheritance Bos Taurus x Bos taurus, Bos indicus x Bos indicus, and Bos taurus x Bos indicus in different proportion.       

                                                       Mean squares                         

                             ______________________________________________________

Effect

DF          Final slaughter    Yield grade      Marbling scores     

                                      
    weight (kg)                                                 




Sex                  
1            60,912.20 **            13.93**            248.40**

Slaughter         
2            35,054.20**               0.09                    9.7

Group      
 



 

     





Sire breed        
3             4,126.90*                 4.97**                 8.9                        

Sires:sirebreed
119         1,471.80**               0.61**                 8.9

Dams breed     
3
15,258.30**
        3.11**               40.1**



Dams:

Cow breed       119           1,201.60                 0.43**                 7.1


Sire x Dam      
9
   6,863.70
        0.47
       28.1**

Sex x  Sire        
6



Sex x Dam      
6

Residual     
241            989.70                  0.45
       71.0
 

* Means significant differences (P<.05)

**Means highly significant differences(P<.01).

Table 3. Heritability estimates and their standard errors for final weight at slaughter, yield grade, and marbling scores of crossbred beef cattle and a dairy beef breed.

                           FWS                              YG                         MS  

h2

 .45(.03                        .47(.04
              .36(.07

________________________________________________________________________


