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Abstract;: This study was conducted to establish model for genetic analyses of adult body size and
body weight in Sanhe cattle, and to estimate population genetic parameters, in order to provide
foundational parameters for establishing breeding objective and forming selection index for Sanhe

cattle. Body size and body weight data of 4 491 adult Sanhe cows were measured from 1997 to
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2010, a total of 48 946 records were collected from Xiertala Cattle Farm of Inner Mongolia,
where the nuclear herd for Sanhe cattle were located, and used for genetic analyses. The 15 body
size and body weight traits included body height(BOH), body length (BL), chest girth (CG),
cannon circumference (CC), body weight (BW), abdomen circumference (AC), back height
(BAH), hip cross height(HCH), chest depth (CD), chest width (CW), hip width (HW), pin
bone width (PBW), rump length (RL), head length (HL) and forehead width (FW). DMU
package was used for genetic evaluation (AI-REML and EM algorithm) combined with multiple
traits animal model, considering age of cow as fixed effect, farm-year-season and additive genetic
effect as random effects. Heritabilities and genetic correlations were computed based on estimated
variance components, and genetic trends of all traits were analyzed based on estimated breeding
values. The results showed that the estimated heritabilities of BOH, BL, CG, CC, BW, AC,
BAH., HCH, CD, CW, HW, PBW, RL, HL and FW in adult cows were 0.7340.02 , 0.58+
0.02, 0.4340.03, 0.51%0.02, 0.41£0.03, 0.51+0.03, 0.6040.03, 0.69+0.03, 0.55+
0.03, 0.26%+0.02, 0.2840.03, 0.17£0.02, 0.2140.02, 0.69F0.03 and 0. 5540. 03, respec-
tively. The genetic correlation coefficient among body size and weight traits for adult cows were
from —0.19 to 0. 92, and their phenotypic correlation coefficient were from —0. 30 to 0. 93. The
genetic correlation coefficient among BOH, BAH and HCH were 0. 79-0. 88, and their phenotypic
correlation coefficient were 0. 76-0. 93. Genetic correlation among HW, PBW and RL were low
(0.11-0. 34), and their phenotypic correlation were medium (0. 50-0. 83). The heritabilities of
body size and body weight in adult Sanhe cows are medium to high inheritable traits in general. In
which, low genetic correlation exists among traits related to reproduction performance, while
higher genetic correlation exists among traits related to body structure. It is suggested that selec-
tion system for Sanhe cattle should be strengthened, so that genetic level of economically impor-
tant traits could be improved steadily.

Key words: Sanhe cattle; body size and weight; genetic parameters; genetic trend

48 %

PRI AR P K 45 F 1 S0 FR 2 B L 2 A ol
fiE . S UE R . B A AR v 2 BE A R A A 0 A ™ 1 e
R4 2508080 . WA LR AL AR 20 AR o 4
1+ TR o A2 3 7 LB A % 40 A e kAR A
W, BAESHAE T € F R R T 5 R T e
PRSIV RS AE 3y R AR . SR
= R A R AU R A Rl AR
0 PR BE IR A T IR T R O AR =0
Z—. 6~9 FH oAy, e AT R R RO,
SR IR ) A < A R SO R ) A A A 3R O
2o T IS 19 2R A7 B0 05 filt — ) A HL A T RLAR] L B BT
JE I N PE SR SRR Y L B S BORA B IR
P R 14 2R 77 PR BT 00— 0 A A R A A PR A
DR =300 A AT i A SRR A 2. KR
S0 LE R RE R S = A 2 PR AL 2 RO A
AT AT, BECEES PSS kAR ST
P12 AT /N S 24 4 T o =] A 3 4 R R

AR B L S8 H R DL B MR D ST
SER 2 S BOR R T T T
GEIDTANE LY = AN NI SS NN AL B o W NS 0 88

ABFFEIE AT SAS9. 13, DMU #i {4 %t B dis 447
AE 3, 5 B S0 £ HiE IS . ok AT (Average informa-
tion)-REML (Residual maximum likelihood) %54
EM (Expectation maximization) 5 & 3Bt & 2 4R
Sl YRR IR S R R R 5 22 A1 oy AT A O T
A MR 5 4% ) 3t AL AH DG ) &R E R (R 2y
Br s ik, B A =W A RAL B Rl 2 AR ik
Tofr R A A B2 LR 2 AR AR

1 #MHE5RE
L1 HERiE

ABETET 2013 4FTFIi 0T 4 5 g 47 R IR 3%
Fi2F 3 1997-2010 4F A2 77 B dE AT WO 4R - 2014 4R 7E
H L Al R 5 1 R b AR A S 0 AT B oy



10 14

RS - = A AR AR RO E R 15 2 R T

1845

Bro BIBRACS (BiRES) 10 St B 2R (BURHER) L R B
HIC A A3 A “ X £ 367 Z A i s ) - 3175 3
TTRAMFIEAA 4 491 SRR 1Y 48 946 5K RUE
FORHE . AR YRR A R oy 3 AT LR
ZA1~3 ) BeZF= .10 ) #FEG~9 7).
1.2 BEESEHMEITTERE

1%1’572‘?&’131‘[‘7@%@ Vi — age; + hij +a, +
e » FEH sy SRR AR T R AL 5% 5 age: J& AR B
A U 2 O 5 hys; o - 4F 2R B AL 5 @ 20
P 35 A% LRI 5 €500 2 BEAIL IR 228800 o hiys; RMF-
YIBOR 0,77 228 Lo, W IE 3415 an IRNE-B150CH
0,77 250 Aoy BYIEZS 70 A1 5 e I F- 29 H 0,75 22
N oo WIS

x1 ZA4BESFEREEERBRESTE

2 % R
2.1 ZA4BERFERGFEERBERESRITE

F VG T = A O B A A% TR A B (A
B AR ZE R R(E MR /MA SR, 1T
DAF o UK AR i ] A8 HEL R o ) B o 1y
KH] 5 000 Z& LA E L BOdE B AT L. AP SR A K £ 1
YN R I o 2 A FPRFAE o 7L PR 3T A RS AR AR
FLHEE W 5 N — B A ST AR v (R T )
(135.21£3.94)em . 7 5 (135, 58 £5. 02) em, T F
BB (138.92£4.83)em HAFE X — A NI
FRALE

Table 1 Descriptive statistics of body size and weight traits in adult Sanhe cows
PR PUR SN 3 118 i 1 2 R/ME RRE
Trait N Mean SD Minimum Maximum
{15 /cm Body height(BOH) 5201 135.21 3.94 123 148
A4} /em Body length(BL) 5 228 159.57 7.00 138 181
M4 FEl /cm Chest girth(CG) 5220 192. 49 8.73 165 220
& [l /cm Cannon circumference(CC) 5217 19. 50 1.01 17 22
{5 /kg Body weight(BW) 5198 540. 63 67. 24 336 748
5 [l /cm Abdomen circumference( AC) 4 001 238.69 16.79 187 290
T /cm Back height(BAH) 2 111 135.58 5.02 119 153
+ 7 %R /em Hip cross height(HCH) 2 086 138.92 4. 83 125 154
WR /em Chest depth(CD) 2 099 73.70 6.23 53 93
5% /em Chest width(CW) 2 066 40, 32 7.08 19 62
% £ 5% /em Hip width(HW) 2114 51.08 5. 54 34 68
Ak B 9 /em Pin bone width(PBW) 2117 30.72 7.90 12 48
AL /em Rump length(RL) 2 095 50. 66 5.32 34 64
3k /em Head length(HL) 2 096 49. 65 3.38 38 60
% 9% /cm Forehead width(FW) 2 097 22. 24 1.57 18 27
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Fig. 1 Estimates of fixed effects of month age for body size and weight traits in adult Sanhe cows
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Table 2 Heritability estimation for body size and weight traits in adult Sanhe cows

F SEBMIALA PRGN % BHURE  EMITE e
Trait 7 2% ohvs oA oF o h*

1A /em Body height(BOH) 1.53 13. 64 3.38 18.55 0.7340.02
&4} /em Body length(BL) 6.15 28.18 14.19 48.53 0.58+0.02
H5 FEl /cm Chest girth(CG) 13.39 33.56 31.69 78. 64 0.43%+0.03
& [l /cm Cannon circumference(CC) 0.19 0.56 0. 35 1. 09 0.51£0.02
&5 /kg Body weight(BW) 602. 42 1621. 46 1734.19 3 958.07 0.4140.03
5 [l /cm Abdomen circumference( AC) 79.52 144. 48 61.58 285.58 0.51+0.03
& /ecm Back height(BAH) 19. 75 11.12 1. 85 32.73 0.60+0.03
+F %R /em Hip cross height(HCH) 6.79 19. 67 1. 96 28.42 0.69+0.03
R /em Chest depth(CD) 16.07 22.39 2.45 40.91 0.55%0.03
% i /cm Chest width(CW) 55.71 20. 55 3. 47 79.73 0.2640.02
% £ 5 /cm Hip width(HW) 26.24 11.41 3.00 40. 65 0.28+0.03
A B 5 /em Pin bone width(PBW) 94.51 20. 28 3.27 118. 06 0.174+0.02
P /em Rump length(RL) 27.98 7. 64 1. 54 37.17 0.21%0.02
3k K /em Head length(HL) 1. 60 5.11 0.72 7.42 0.69%0.03
% % /cm Forehead width(FW) 0. 84 1.61 0.49 2.94 0.5540.03
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Fig. 2 Trends of estimated breeding values(EBVs) for each traits of Sanhe cows with year
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Fig. 3 Comparison of body weight and body height in different breeds of adult cow
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