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Calculating Economic Weights of Objective Traits for Beef Line of Luxi Cattle
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GAO Xue’,REN Hong-yan?,CHEN Jin-bao*
(1. College of Animal Science and Technology , Northwest A& F University ,
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Chinese Academy of Agricultural Sciences, Beijing 100094, China)

Abstract: According to the real breeding and production condition for beef line of Luxi in nucleus
and commercial, Profit function were constructed on the basis of two— tie open nucleus system
with the fixed herd — size, which consisted of 6 animal groups that were calves, heifer. young
bull, cow, bull and fatten cattle, including 9 objective traits which were weaning weights, year-
ling weights, mature cow weight, fatten daily gain, carcass grade, dressing percentage, age of
first calving, calving interval and productive lifetime. The profit was estimated for current system
and economic values were derived from profit function by partial budgeting method for 9 objective
traits. Discounting genetic coefficients were calculated and economic values were standardized by
genetic standard deviation to obtain economic weights and relative economic weights of objective
traits. The results show that total profit of 6 animal groups were —1 033. 95 yuan, and economic
values for 9 objective traits were 1. 44 yuan/kg, 1.49 yuan/kg, —3. 02 yuan/kg, 1. 8lyuan/g,
315. 45 yuan/class, 66.85 yuan /%, —0.54 yuan/d, —4.43 yuan/d, 0. 09 yuan/d; and these of
relative economic weights were 0. 11, 0. 11, 0. 14, 0.26, 0.14, 0.12, 0.01, 0.08, 0.03, respec-
tively. The results of this study suggest that growth traits should be mainly strengthened to se-
lect from beef and labor dur—purpose to special beef direction, and that attention should be give

to carcass and reproduction traits simultaneity.
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Table 1 Breeding objective traits for beef line of Luxi cattle

ERTNERIN AL K]
Objective traits Unit  Abbreviation

i 45 Weaning weight kg WwW

Ji] % # Yearling weight kg YW

J A4 R B Mature cow weight kg MCW
B AR H 3 E Fatten daily gain g/d FDG
il {4 45 2% Carcass grade class CG

J& 5% 3 Dressing percentage % DP

VI 4R Age of first calving d AGF
FEAE ]I Calving interval d ClI

H: P2 R Livetime productive d PLT

e 5T % 2003 — 2006 4F & 75 111 AR A4 307 15 i IX
FIHE T HLIX 3 000 Sk R A6 7Y 3 28 /9 % 30 L (A B
E N AMEERE S5 28 254 1 R 48 8 19 B2 JeUR I A
AR BB e 2wl b RS A SAS 8.0 Bkt
POt & AR AR 7 PR BE 15 ORI & Fh R S 8L
A 2o I A S L AR A P e SRR L I R AR R A
Haolb A7 BR 2 /) AL A8 48 22 P A B3 1T v 4 v P
7 JEUR 37 45 B2 97 Bl 3 1 AR 7 AL AR L AU RO I T
Gmin st M W M At m S . A e F Al 7 AT
FEEAEWZR A B A 7] N 58 il DR = 4E Gl AL R
Je il A 1 HE 7 ML 77 A8 BB i A 1 A 3 1 6 P B
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Table 2 Parameter of breeding , nutrition , economic and index of average performance for beef line of Luxi cattle

i H

Projects

LA A

Unit Nucleus

R (M

Commercial  Symbol

H 3 RZ % Parameter of breeding techique

P8 A% Number of calving per year
W4 B A4 45 2% % Birth mortality rate
B A= W 45 2k 2 Weaning mortality rate
J& % it 2 % Yearling mortality rate
18 A #4451 2<% 18 months mortality rate
FNE 4451 2k & Fatten cattle mortality rate
AR B4 % & Cow mortality rate
JAE S At 2% 3 Bull mortality rate

W 5B 52 4= B8 Fh R Weaning selected rate of female calf

% 96. 00 95. 00 Ney
% 2.00 3.00 mr,
% 1. 00 1. 50 mr,
% 0.50 1. 00 mr;
% 0.50 1. 00 mr,
% 2. 00 2. 00 mr;
% 1. 00 1. 00 mr;
% 1. 00 — mr;
% 100. 00 100. 00 sty
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g2
W05 /N e 2F B8 Fh % Weaning selected rate of bull calf % 30. 00 0. 00 STy
J& % FAEBE R B R 2 Yearling selected rate of heifer % 50. 00 1/(sXPLT,) STy
J % H/EN G BRI E Yearling selected rate of bullock % 10. 00 — sry
18 A i E 14 H A2 18 months selected rates of heifer % 1/(sXPLT)) — e
18 A FH N4 B F 2 18 months selected rates of bullock % 1/(sXPLT,) — ST
A A4 M B B i) Born calves ratio of male and female 0.50 0. 50 qQ
AN B4 5] Bull joining rate — 1:50 — Q
ARG 43 4i ) Cow ratio of nucleus and commercial % 6. 00 94. 00 qs
k5 78 %1 Index of insemination ) 2.00 2.00 qQ
H IR 280 Nutrition parameter
1A B A e | Concentrate energy M]J/kg 1.757 1.757 N,
¥ i kL5 e i Forage energy M]J/kg 8.042 8.042 N,
AR o 2 e AR MJ/kg 0.322 0. 322 N,
BEHE 2R 0~6 T 0% 1 bR
kg 75. 000 70. 000 X,
Average supplementary concentrate from 0 to 6 months pre cow calf
ANHEE 0~6 JT %1 K koK
kg 90. 000 80. 000 X,
Average supplementary concentrate from 0 to 6 months pre bull calf
2752 % Economic parameter
kB4 43 A #7508 One month hour-labor per calf h 36. 00 36. 00 A
Rk FHE L/ KT LA One day hour-labor per young cattle h/d 0. 30 0. 30 A,
3k A 4= 6 K75 .0 One day hour-labor per mature cattle h/d 0.32 0.32 As
Bk BB 4= 6F K7 T One day hour-labor per fatten cattle h/d 0. 30 0. 30 A,
Wr @542 4= 48 Price of weaning calf live weight Jt/kg 10. 00 10. 00 P1
Ji % 4= W4 4% Price of yearling live weight Jt/kg 10. 00 10. 00 o
18 H i3 48 Price of 18 months live weight Jt/kg 12.00 — Ps
TFE4 4% Price of young bull live weight Jt/kg 10. 00 10. 00 P4
BHE4 1448 Price of fatten cattle live weight Jt/kg 10. 00 10. 00 Ps
VA K A4 1 48 Price of culled cattle live weight gt/ kg 8.00 8. 00 Ps
AR #& Price of carcass weight JG/kg 20. 00 20. 00 pr
BF K5 W M 48 Price of a piece of insemination JG/ % 8. 00 — Ps
He PR A SRS MR A Cost of a piece of insemination e 2.00 - Py
K5 R 4% Price of concentrate Jt/kg 1. 40 1.40 Pro
FH 1B A% Price of forage Jt/kg 0. 46 0. 46 Pui
4= H RT3 2% ] Market fee of sale cattle Jt/kg 0. 20 0. 20 K,
PR A A I T 4E 15 2% ] Housing and fixing fee per calf G/ 3k 500. 00 300. 00 K,
A4 A A Mk 415 2% Fl Housing and fixing fee per young cattle gt/ 3k 2 100. 00 1 200. 00 K,
JIAE AR B 4R A I A% S 415 2% Il Housing and fixing fee per mature cattle g6/ 3k 2 500. 00 1 500. 00 K,
B R4 5 @2k 4 i 4% e 415 2% ] Housing and fixing fee per fatten cattle 76/ 3k 1 200. 00 1 200. 00 K;
WA 3697 3% ] Mature cattle medicine fee per year g6/ 3k 35.00 35.00 K
B4 AR Y7 3 ] Calf medicine fee per year It/ 3k 20. 00 20. 00 K;
T4 EIRTF 3% Young cattle medicine fee per year J./ 3k 15. 00 15. 00 Ks
BB 483497 %% JH Fatten cattle medicine fee per year J./ 3k 15. 00 15. 00 K,
A T T.%% Salary of a hour— labor JG 1. 88 1. 88 Ky,
W44 H Capital rate % 6. 00 6. 00 K
ks 2 F Inseminated fee TG/ IR 50. 00 50. 00 K,

S A PR PERE Average performance
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¥ 4= B (4y) Male calves birth weight kg 28.00 25.00 BW,
¥4 # () Female calves birth weight kg 25.00 22.00 BW,
W 8 (/) Weaning weight of male calf kg 175. 00 160. 00 WW,
W5 & () Weaning weight of female calf kg 140. 00 130. 00 WW,
Ji % # (/3 Bullock yearling weight kg 320. 00 — YW,
J&§ % T (£}) Heifer yearling weight kg 250. 00 220. 00 YW,
18 A #4& (/) Bullock 18 months weight kg 410. 00 — 18mW,
18 H i3 A& & (£}) Heifer 18 months weight kg 320. 00 — 18mW,
AR 4K B Mature cow weight kg 400. 00 390. 00 MCW
AN - K B Mature bull weight kg 600. 00 — MBW
Wrd AN B4 R H 3 & FDG of weaning male calve g/d 0. 85 0. 85 DG,
J %24 F I H & FDG of yearling heifer g/d 0.75 0.75 DG,
% A4F M HBEE FDG of yearling bull kg 0. 90 0. 90 DG
ANFEF ML AT Final feeding weight of bull kg 500. 00 500. 00 FW,
B4 F B LK E Final feeding weight of cow kg 400. 00 400. 00 FW,
J& =2 DP % 50. 00 50. 00 DP
YIr= 4w AFC d 820 830 AFG
Fegm b Cl d 380 390 CI
B4 F FHAEFR PLT of cow d 6 7 PLT,
ANEFIAAERR PLT of bull d 5 — PLT,
BN ETFHE I Serum yield pre bull per year 53 15 000 — Ty
FeE Milk yield kg 800. 00 600. 00 MY
FLIg W5 & /& Percent of milk fat % 4. 04 4. 04 FY
1/CsX PLTO M 1/ (X PLT) 16 0% (13) 3 41 13 1
1/(sX PLT,)andl/(s X PLT,)was accouted for in function (13) in detail.
HerERE

o
BT

ARG
0.93N, H

0.46N, 7
[LUNEZS

0.46N, B
Iy A

sr5N1 E%’
FAER

0.45N, It
Iy R

0.45N, I
WA

suNy JE AT
HEE

0.45N, J§1 2

Bl EEEAELARRASFYUNEMNETHEE

Fig. 1 Herd dynamics of breeding and production for beef line of Luxi cattle on fixed-size cow
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Initial costs, revenue and profits per cow and year, and marginal changes, economic values, economic

weights and relative weight of a selection index for 9 objective traits after 1% increase in genetic merits

P e 3% AE G I — A~ AL 19 32 PR AR Ak
Function Marginal changes after one unite in genetic merit
Parameter

value WW YW  MCW  FDG CG DP AFG CI PLT

B4 /50 Calve 464.53 4.14 0.00 0. 00 0.00 0.00 0.00 0.00 —1.15 0.00
HAERE /96 Heifer 65. 30 —0.59 2.09 —0.12 0.00  0.00  0.00 —0.66 —0.40 80.08
#HAEN 4 /5 Young bull 42.63 —0.01 —0.01 0.00 0.00 0.00  0.00  0.00 —0.06 —3.26
W AEEED: /96 Cow —1 938.81 0. 00 0.00 —2.24 0.00 0. 00 0. 00 0.00  —0.43 —55.52
JRAE 4 /JT Bull 13.43 0.00  0.00  0.00 0.00  0.00 0.00 0.00  0.00  0.34

BN /6 Fatten cattle 363. 95 0. 44 0.22 0. 00 2.20  363.95 66.23 0.00 —1.06 3.86
231/ 76 Economic value —1033.95 3.98 2,30  —2.42 2.20 363.95 67.23 —0.66 —3.10 25.49

I B35 %% Discounting coefficients — 0.98 0.95 0.70 0.95 0.95 0.95 0. 90 0. 85 0.70

W B 22 %5 (i Economic value — 3,90 2.19  —1.69 2.09 345.75 63.87 —0.59 —2.66 17.84

AL FRE2E Genetic standard deviation — 13.69 24.03 38.85 60.00 0. 20 0. 89 11.70  15.18 0.74
2 3% A F Economic weight — 53.39 52,51 —65.81 125.40 69.15 56.84 —6.95 —40.00 13.20

X £ (?‘b(i Relative economic weight — 0.11 0.11 0.14 0. 26 0.14 0.12 0.01 0.08 0.03

i 5 BOK F1 R
[3,17~20]

genetic parameter derived from"
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