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Estimation of Genetic Parameters for Economic Important Traits

in Chinese Simmental Beef Cattle
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Abstract: This experiment was conducted to estimate the variance component and genetic parame-
ters including heritability and genetic correlation for economic important traits of 2 939 Simmental
beef cattle that were born between 2008 and 2013. These parameters were estimated using deriva-
tive-free restricted maximum likelihood method. We found that the estimation of heritability for
birth weight, weaning weight, marketing weight, carcass weight, dressing percentage and meat
percentage were 0. 48,0. 44,0. 43,0. 38,0. 31 and 0. 39,respectively. Furthermore, the genetic cor-
relation between birth weight and weaning weight, marketing weight and carcass weight,dressing
percentage and meat percentage were 0.57,0. 94 and 0. 89,respectively. The heritabilities of these
development traits and carcass traits in Chinese Simmental beef cattle population belong to medi-
um and high heritability,and these traits had high genetic correlation values. Our study conducted
the system analysis on genetic parameters of important economic traits in Chinese Simmental beef
cattle. And the results lay the foundation for further breeding scheme and genetic evaluation.
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Table 1 The number of observations at different levels of influencing factors in marketing weight, carcass weight, dressing percent-

age and meat percentage

WA= 4F Year of birth 1 4: 2= Season of birth 1423 Farm of birth B E R Age of dam P51 Sex
KA MEAEA KA MEAE KA MEAEA KT MEAE KA WA
Level N Level NN Level N Level NN Level NN
2008 135 1 305 1 135 2 55 VN 1196
2009 286 2 296 2 655 3 165 £ 106
2010 243 3 346 3 188 4 164
2011 296 4 355 4 103 5 356
2012 255 5 221 6 236
2013 87 7 100

8 158
9~12 68

Horp i AR AR A AR s I AT 1.2 3 A B IUE T L KR AT SR AR A %

The unit of born year is the number of year; The unit of born season 1,2,3,4 means spring,summer,autumn and winter, respec-

tively; The unit of age of dam is the age
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Fig. 1 The mean value of important economic traits for each year
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Table 2 Summary of important economic traits
PR LR EL ¥ i i 2 A5 R EL
Trait Number Mean Standard error Variable coefficient
Y14 # /kg Birth weight 2939 39.98 9.83 24.59
Wr 45 & /kg Weaning weight 2 910 183. 22 38. 88 24. 49
H £ /kg Marketing weight 1302 508.73 69.91 13.74
ik 2 /kg Carcass weight 1302 274.02 44. 89 16. 38
JB 5% /% Dressing percentage 1302 53. 74 2. 84 5.29
¥ # /% Meat percentage 1302 45.72 2.94 6. 44

RS 2 5 L B A 92 [ 5 2500 H 1 79 A4 52
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W) AR R R R B 3 0 78 ki AR Ak Ak (P>
0. 05) , Wi 7y a1 | Jli P 2 52 e g R 2R 4 IR
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PEAR 35 52 B0 B A 000 S 5 A8 A Y B A (P<C0. 05)
2.3 FEMRMEESHMAIT

AR T 22 TS R 5. KR

T3 2 ARG THE AT A R 9 3845 1 E 58 5 ]
IR s fe F1 h* s e 5. R RTLLE .
FE] VG 1135 7R 2 TR FE R AR 1) A R R 8 S A DG MR 1 3t
& 1 ¥ )@ F b gt 4% 4 (0. 31~0. 48)

VIR WO R EE R B SRR
R AL A SRR RIA AT 25 SR LK 6. MR
FRIRATTAT LA H ) A o DR A R R R R AR R
J& S R TN TR 2R 2 1) 459 S 0 4 e A o A A S RN
RIAH G,



9 1 AT s o [ T ES AR A P T RE (A TR 0 MR 5B S S R O 1821

R3 TEABKEZMEENEREERBER(PHE)

Table 3 Significance test results of factors affecting different traits

PR BESE AR Y P51 ] 4 Z= Y E HHERE
Trait Dam Sex Farm Year Season Enter weight Fatten day
¥4 H Birth weight 0.003" " 0.018" 0.052 0.018" 0.026" - -
Wr 45 B Weaning weight 0.001"* 0.024" 0.003" " 0.043" 0.014" — —
H#: & Marketing weight 0.044~ 0.007" " 0.058 0.006"* 0.027 0.002" " 0.001" "
il {& & Carcass weight 0.058 0.012" 0.023" 0.005" " 0.044" 0.017" 0.004"*
J& 5% # Dressing percentage 0.068 0.041" 0.016" 0.014" 0.035" 0.026" 0.002" "
¥t A Z Meat percentage 0.072 0.038" 0.028" 0.026" 0.039" 0.014" 0.005"

©.P<<0.05;" . P<<0.01
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Table 4 Multiple comparison of the major influence factors (farm and year) for different traits

Wiy / ke A2 kg A& &/ ke | Y R/ %

H= IR kg ) . . .
. Bicth weight Weaning Marketing Carcass Dressing Meat
actor irth weig
weight weight weight percentage percentage
1 37.28* 174. 84* 505, 33¢ 316. 79° 56. 26° 47.49*
2 37. 88" 188. 35* 501, 54¢ 268.71° 53. 47" 45.51°
Y0
E 3 37.54* 212. 84" 509. 86* 257. 06" 52.55¢ 44, 60°¢
arm
4 37.65° 212.50" 508. 09° 296. 16¢ 54.91¢ 46. 94
5 37.72¢ 197. 35% 504. 63° 288. 33¢ 54.61¢ 46.51¢
2008 34.01* 153. 32¢ 460, 38* 231.71¢ 50. 31 41, 23*
2009 37. 64" 207.57" 508. 25" 269. 65" 52.26° 44. 05"
ARG N 2010 37.02° 155. 76* 465. 94° 243.76° 53.02" 45.32°¢
Year 2011 39.57¢ 209. 32" 496. 76" 270. 83" 54.43° 46.17°
2012 39. 22¢ 201. 39" 547. 46¢ 302. 62¢ 54.61¢ 46. 33¢
2013 40.51¢ 205. 75" 578. 49¢ 315. 93¢ 55. 15¢ 47. 43¢

RN 3% A (R — B BUE A R AR TR RS 3 3 22 5% 8 (P<<0. 05)

The letters on numerical right shoulder in the same line for different influence factors indicate significant difference (P<Z0.05)

x5 EEZFERMBEESHEMIT

Table 5 Genetic parameters of important economic traits

PEAR FAJT % ks 2 B2 Ti % e
Trait o) ol ol h?

¥4k Birth weight 73. 43 35. 45 37.98 0.48
W15 # Weaning weight 1 485.97 646. 47 839. 49 0. 44
AT Marketing weight 1 895. 36 806. 66 1 088. 70 0.43
M4 E Carcass weight 709. 38 269. 37 440. 01 0. 38
J& % % Dressing percentage 5. 92 1.81 4,21 0.31

A R Meat percentage 6.23 2.42 3.81 0. 39
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Table 6 Genetic correlation among important economic traits
. W Wi s & A I 1 J& & LGS
ﬁl{j{ Birth Weaning Marketing Carcass Dressing Meat
Trait weight weight weight weight percentage percentage
¥4 E Birth weight 1 0.57 0. 04 0. 04 0.01 0.03
Wr 4 B Weaning weight 0.55 1 0.13 0.11 —0. 04 —0.06
H A2 B Marketing weight 0.26 0.52 1 0. 94 0.23 0. 20
A Carcass weight 0. 24 0. 50 0.92 1 0.52 0. 45
J& 5% Dressing percentage 0. 09 0.23 0. 38 0. 62 1 0. 89
%t A 2 Meat percentage 0.08 0.28 0. 44 0. 64 0.75 1

Forpr b =i e R O6 . T =M o R A O

Genetic correlations are given above the diagonal and phenotypic correlations below the diagonal
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