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Table 1 Descriptive statistics of weight and body size of Anqin cattle and Qinchuan female cattle
it A A B R/ kg K/ cm RFHE/em Ffa el / cm T 56 /cm ALE S/ cm
Breed No. of samples X 1 X, Xs X, X5
L7 Angin 47 499.13%493.99 130.96+4.74 149.57+7.79 199.26%+16.95 47.13*43.35 22.98%+£2.58
Z Il 4 Qinchuan 152 441,55 464,71 130.94+4.93 147.51+£7.19 192.44"+10.81 45.64"+3.62 20.91%+£2.28

T [ 2 E A A R A s E AR TE ROR 2R AR B (P>0.05) s BAR AR KE F 8 o8 22 F W 8% (P<<0.0D); 8 b

KNG FREF R Z R BE(P<0.05), R,

Note: In the same column, the same or the absence of letter superscripts mean insignificant difference (P>>0.05), different

capital letter superscripts mean extremely significant difference (P<C0.01), different small letter superscripts mean significant

difference (P>>0.05). The same below.
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Table 2 Body size index of Angin cattle and Qinchuan female cattle

st 7t FEA L K AEEL % R85/ Y% [ % ) i L 48 %5/ %

Breed No. of samples  Body length index Tagma index Rump width index Heart girth index
ZZE4F Angin 47 114.29+5.85 133.32+£10.42 48.85% +5.28 152.134+11.23
Z )14 Qinchuan 152 112.7746.23 130.66+8.09 45.93" 44,67 147.08" £8.49
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Table 3 Pearson correlation coefficient between weight and body size traits of Angin and Qinchuan female cattle
PER R e RRHE e 6] i S 9 Ab 1 Wiy B
Traits Y X, X, X X, X5
{& T Body weight (Y) 1 0.395"° 0.426" " 0.700 "~ 0.518" " 0.460" "
{K & Height at withers (X)) 0.576" " 1 0.198" " 0.286" " 0.315" " 0.279" "
A& Body length(X,) 0.516" " 0.368" " 1 0.317"" 0.162" 0.104
Ml Heart girth (X;) 0.814" " 0.472" " 0.441"" 1 0.322"" 0.305" "
£ 9 Hip width (X)) 0.460" " 0.402" " 0.282" 0.351"" 1 0.435" "
A B Vi D& Pin bone width (X5) 0.541"" 0.408" " 0.172 0.445" " 0.432" " 1

22 T EEFEM R = AR B R4 R B A R A LI B = M &
KRB, » FARMAENE A B FE(P<0.05), * * FRM LM HA WL E(P<<0.0D),

Note: The triangle formed by the lower-left number represents the correlation coefficient among the traits of Angin cattle,

FIRZE N A B A 2% P R 1] A AR

and the triangle composed of the upper right figure represents the correlation coefficient among the traits of Qinchuan cattle. *

indicates that the correlation is significant (P<C0.05), and * * indicates that the correlation is highly significant (P<C0.01).
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Table 4 Regression coefficient of weight and body size index of Anqgin and Qinchuan female cattle
s LA \Tonilifﬁ(ﬁgielﬁ(li u?oi?ﬁiem% St'ujg\'l‘{ﬁli{feljl ilegf\f%em% E I
Breed Model S — - — : t WA Sig.
B Std.Error Beta
%ZHE 4 Angin b —912.849 211.243 —4.321 0.000
X, 4.899 1.826 0.247 2.683 0.010
X; 3.866 0.511 0.697 7.57 0.000
Z& Il 4 Qinchuan by —718.128 77.821 —9.228 0.000
X, 1.881 0.465 0.209 4.044 0.000
X 2.995 0.328 0.500 9.121 0.000
Xy 4.386 0.997 0.246 4.401 0.000
X5 5.057 1.57 0.178 3.222 0.002
x> REHNFINFBHEESHERER
Table 5 Weight and body size models of Anqin cattle and Qinchuan female cattle
5 Fi R R? 1#_]1«]—1:/%{/@1%% ;&JJ: R2 {E B4t & Revised statistics
Breed Estimated SE Adjusted R* R? F df1 df2 Sig.
Z#E4 Angin 0.843 0.710 51.763 0.697 0.047  7.198 1 44 0.010
Z )14 Qinchuan 0.805 0.649 38.875 0.639 0.025 10.38 1 147 0.002
*6 ZEFMFNFBFFEREESHFRE
Table 6 Test of normal distribution of weight data of Anqin and Qinchuan female cattle
B Breed - Kolmogorov-Smirnov (a) ' . Shapiro-Wilk '
Statistic df Sig. Statistic df Sig.
%24 Angin 0.126 47 0.058 0.937 47 0.014
Z )14 Qinchuan 0.060 152 0.200 0.987 152 0.163
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Table 7 Path coefficient of body size traits to weight of Anqin and Qinchuan female cattle

] 2238 12 22 80 Indirect path coefficients

LA R SR AR R [ERESEEEES
Breed B(_)dy Lorrdanon coeff}clents Dll‘(:‘(:'t‘ X, X, Xs X, X
size with body weight path coefficients
S RE X; 0.576 0.247 — — 0.329 — —
Angin X 0.814 0.697 0.117 — — — —
Z X, 0.426 0.209 - - 0.158 0.040 0.019
Qinchuan X3 0.700 0.500 — 0.066 — 0.080 0.054
X, 0.518 0.246 — 0.034 0.161 — 0.077
Xs 0.460 0.178 - 0.022 0.153 0.107 —
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Research on Crossbreeding Effect and Path Analysis of
Qinchuan Cattle in Guyuan Ningxia
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Abstract: In this study, the effects of crossbreeding of Angus cattle to improve Qinchuan cattle were
investigated, taking the adult female Anqin cattle (Angus & X Qinchuan %) and female Qinchuan cattle
as research object. Its body weight was evaluated by body size traits, and the effects of body size traits on
body weight of Qinchuan cattle and Angus cattle were analyzed. Data of five body size of 47 female Anqin
cattle and 152 adult female Qinchuan cattle were collected, including height at withers, body length, heart
girth, hip width, pin bone width, and their weight were also measured. Multiple linear regression equations
were established by stepwise multiple linear regression. Then the direct and indirect effects of each body
size on weight were calculated by path analysis. The results suggested that Angin female cattle outper-
forms Qinchuan female cattle in three indicators of weight, heart girth and pin bone width (P <C0.01);
compared with Qinchuan female cattle, Angin female cattle’s weight, pin bone width, heart girth and hip-
width increased by 13.0%, 9.9% . 3.5% and 3.3% respectively. The multiple linear regression equations of
Angin and Qinchuan female cattle weight and body size are respectively Y=—912.849+4.899X, +3.866X,
and Y=—718.128+1.881X,+2.995X;+4.386X, +5.057X; (Y is body weight (kg), X, is height at withers
(cm), X, is body length (¢m), X; is heart girth (cm), X, is hip width (¢m), X; is pin bone width (cm)) ;
the direct effect of bust on body weight is greater than the direct effect of other body size traits. In conclu-
sion, Angus cattle has a significant effect on Qinchuan cattle hybridization, and the multiple linear regres-
sion equations can be used for selective breeding in Anqgin and Qinchuan female cattle, and the dominant
factor of impacting the weight of Anqin female cattle and Qinchuan female cattle is the heart girth.

Key words: Qinchuan cattle; Angin cattle; crossbreeding and improving; path analysis



