FrE RO K 2E IR 2022,27(4) :195-206 http: // zgnydxxb. ijournals. cn
Journal of China Agricultural University DOI:10. 11841/j. issn. 1007-4333. 2022. 04. 17

TEMXZE4G T M E RN E R SRR S S

BNF H LT X mT OBMKE B FE O Eaal BT A FM
TR EKER' BEHV
(1. TER¥ R¥BE )N 7500215
2. THBBIAES B 750001

i E BEATLZAHFOTABAAEREALBAEFETER, KARESARAFTHFEZL4 . A LR
At AR RT A KR F Mk AR e IR AR PR 0 S TR AR ARG A AT 2 R S AT T S s
AT B AR R D R R BB, ZREN . DAL S LEERBFFTABAERY, AREF R, EHER
Fe AR IR G AR B F TR A 64.82% £ 12.61% + 22.57%, M T 5: 1: 2;2D7AF A BAFBKR P4
T E 12 ARREFR 18 AR ESAN L ERE 3.76% .10, 30% .28, 37% F= 22. 39% . 1 5 S e 4R
Bk B E 5. 19% A= 7.42% AR S T b BAE 49 22.57%:3) @i 2 B AR IR A R B A B 5 W L, &
A AR FH 10% 8,12 Ak Efe 18 Ak T o9 2 FRACE 9 H) 4% 0. 91 A= 1. 07 7T A4 e E 4 M 442 &
10 % 89 B JUF ,Am = 48 Ao 72 42 1) 18 69 20 IR 2K 35 5 A 38 Am 0. 27.0.42.0. 04 A= 0. 11 s F HA #4323 1090 £
T W E 12 AT IS ARKERIARS R ATREE >R 2.84.2.46.2.71.2.62 = 82.54 7., & Lk,
TG WA T A KL TR AR IR D TR B & AR, RN F A F 7 R ARk, £ 8 miEst
AREZFHRGBEF FABERPIRAKERGAFLEFERGEN, AL B ERIFFATEKERE ) ZH
FAEMGLEORBRMAFT AN LT,

KEW wRIF; AR ARKE; 2FERHR

FESES  S823.8 XEHS 1007-4333(2022)04-0195-12 XEiRES A

Determination of the breeding objective traits and analysis on the
marginal benefits of Angus cattle in Ningxia
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(1. School of Agriculture, Ningxia University, Yinchuan 750021, China;
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Abstract The purpose of this study was to establish the characteristics of objective traits and their relative economic
importance of breeding Angus cattle. The existing breeding and production conditions were combined, and the
difference measurement method was used to calculate the marginal benefits of performance traits, reproductive traits
and carcass traits of Angus cattle. The financial importance of those traits was determined, and the sensitivity of
changes in market prices to the marginal benefits of the objective traits was evaluated. The results showed that:
1) Among the three categories of Angus cattle breeding objective traits, the ratio of relative economic importance of
performance traits, reproductive traits and carcass traits was 64.82% : 12.61% : 22.57% (approximately 5 : 1 : 2);

2) Among the seven breeding objective traits, weight at birth, weaning, 12 and 18 months of age accounted for
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3.76% , 10.30%,

interval accounted for 5. 19% and 7.42% of the total weights, and carcass quality accounted for 22.57% of the total

28.37% and 22.39% of the gross weights, respectively. Age at the first calving and calving

weights; 3) The results of sensitivity analysis of marginal benefits for objective traits revealed that, when feed prices
were increased by 10% ., marginal benefits decreased by 0. 91 and 1. 07 for 12- and 18-month-old weight,
respectively. When feed and non-feed prices were increased by 10% , the marginal benefits of age at first calving and
calving interval increased by 0.27 and 0.42 and 0.04 and 0. 11, respectively. When beef prices were increased by
10% , marginal benefits increased by 2.84, 2.46, 2.71, 2.62 and 82.54 for first birth weight, weaning weight, 12-
month-old weight, 18-month-old weight, and carcass quality, respectively. In conclusion, the change of market price is
highly sensitive to the marginal benefits of performance and carcass traits, while the selection of Angus cattle breeding
objective traits should mainly enhance the selection of performance and carcass traits. The selection of reproductive
traits and carcass traits should also be given adequate attention, which will lay the theoretical foundations for future

evaluation the weights of Angus cattle breeding system, formulation of scientific and reasonable comprehensive

2022 4F 55 27 %

selection index and breeding scheme.

Keywords Angus cattle; breeding objective; marginal benefit; economic importance
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Fig. 1 Production flow chart of Angus cattle core group
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Table 1 Corresponding relationship between marbling and carcass quality

KB A IEBER _
1 2 4 5
Marbling grad
JI A it B 45 4%l 43 L] Pi—2% %% R
Carcass quality grading Ordinary Excellent first class Excellent second class Super class

1.3 SHKIE

AR A= B AN bR ARG PR Ak a5 T i A K
PTERE SRR B MERE S BOK H 20142020 4E T 5
Hiu DX ELAT R R P 1) 22 A% i A= 0 B 2 B b 1) SR Ak 8k
PR A4S R EESH 20192020 447
S X YR B S B ol % P IX FE IR IR AR 3R 5
wRRFFREY S BARBE I kA BR A A
TR B AR R A PR J R LR G T S R
iR, E R B RSB M NRC (NRC, 2001) F5

FECY RS U WL 2~5.
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Table 2 Average production performance parameters of Angus cattle

A ERE S B4 NES
Production performance parameter Cow Bull
¥4 5 /kg Birth weight 34.00 35.00
K73 5 /kg Weaning weight 138. 26 143.29
12 A#4K & /kg Weight at 12-month-old 270. 25 278. 42
18 A 3 1A H /kg Weight at 18-month-old 340. 36 376.51
24 A {41 E /kg Weight at 24-month-old 497,21 515.47
MAEMH /kg Mature weight 521. 86 553. 86
H 4R T /kg Final fattening weight 600. 00 650. 00
HE4 H I/ (kg/d) Bull daily gain 1. 20 0. 90
B4 W) it B K T / kg Cow weight at first service 320. 00

BhE A H#HE / (kg/d) Daily gain of breeding cows 0.52
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Table 3 Production and market economic parameters of Angus cattle

P EM AT

Economic parameters of production and market

SR H

Parameter value

B B 8% / (G /kg) Price of selling fattening cattle
VIR BB N/ (OT/kg) Price of selling culled cow
BHIEA 4 H M #% /(58 /kg) Diet price of fattening bull
FAE A HBR AN /(T /kg) Diet price of replacement cow
LRI 4 H A4 /(5T /kg) Diet price of replacement bull
BB RELE B AN A%/ (J6/kg) Diet price of breeding cow

BFACE4 H AR M A&/ (JG/kg) Diet price of fattening cow

IR A 5 5 4 R — > S G A B A 4R e/ O k)

Increasing in beefl price when increasing one grade of carcass quality
BER KNS W5 HE 2% H /€ Price of insemination cost per estrus

B Sk BEAH A A WD BC T I IR YT 2 /o

Treatment cost before the first service of each breeding cow

A3k BB 67 28/ JC Treatment cost of each fattening cattle
3k AR BE 4R B AR AU IR YT 2 /JC Annual treatment costs of each adult cow
SEH AR AN T % /96 Average daily wage per person

Bk FIE A4 () 1 kg RE A4 &RITIHE A/ T
Each fattening bull per 1 kg body weight is equivalent to the depreciation cost

of barn construction

LB B 1 kg EA 4@ RITHEH/ T
Each fattening cow per 1 kg body weight is equivalent to the depreciation cost

of barn construction

BB A (BB 1 kg MES 4 SFERITIAZEM/ T
Each breeding cow per 1 kg body weight is equivalent to the depreciation cost

of barn construction

B (6~24 AR EHFEHFTANT/A

Average daily labor requirement of per fattening cattle (6 to 24 months of age)
BB A4 KT N T./ N Average daily labor requirement of per breeding cow

W4 M E /% Annual interest rate of investment

31.

28.

35.

11.

15.

31.

100.

00

00

.90

.70

. 88

.64

.81

.50

00

00

42

.34

.31

.47

.014

. 007

.70
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Table 4 Reproductive parameters of Angus cattle

FREAZS ZHH
Breeding technical parameter Parameter value
HREERILHEFELS/ % 0.43

Breeding young bulls for fattening per litter

HREEERHE SRS/ % 0.09

Breeding young heifers for fattening per litter

TGS A AR 0.36
Breeding young heifers for breeding per litter

BB W4/ % Breeding weaned calves per litter 0.90
TGS T WS 2 BB B/ 6 0.45
Proportion of weaned male and female calves per fetus

1A A= PE ) EE 3/ % Sex ratio of newborn calves 0.50
BWAERE AR AR AFEBETR /Y Annual death rate of adult cows 0.05
FIES R AH KR/ % 0.01
Loss rate of fattening cattle during fattening period

W E] 12 A @i # /% Loss rate from weaning to 12 months old 0.015
FEEEAE T 2/ Y Calving survival rate 0.93
ERA4-FIFH BB UK /B Cows make use of parity 5.00
R} 4= B HERT[E] /4F Retention time of cows 6. 00
FAERE4 W B A8/ A First mating age of heifer 15. 00

K5 ZBHFERFSH

Table 5 Nutritional parameters of Angus cattle

B RS ZH1H
Nutritional parameter Parameter value
12 A A R E (278 k) AN 1 kg 5 K& ZIE A 255 4 BE/ M 34. 88

Total net energy required to increase the body weight of 12-month-old

bulls (278 kg) by 1 kg per day

12 BRI TR (270 k) 6 1 ke 55 R 55 BB (14 25 5 ik /M 34.12
Total net energy required to increase the body weight of a 12-month-old

cow (270 kg) by 1 kg per day

18 AR A FRE (376 k) N 1 kg £ KT BN 09 45 A 5 ik /M 43.96
Total net energy required to increase the body weight of 18-month-old
bulls (376 kg) by 1 kg per day

18 A B A4 (A HE (340 k) 3N 1 kg £ K5 TG INAY Z55 HBE/ M 40. 68
Total net energy required to increase the body weight of a 18-month-old
cow (340 kg) by 1 kg per day
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Nutritional parameter

SR

Parameter value

24 HIR B AR E (497 ke) AN 1 ke 5 K5 ZIE N LRA HBE/ M
Total net energy required to increase the body weight of a 24-month-old
heifers (497 kg) by 1 kg per day

24 S HAE B IRE (497 k) B REBEY e/ MJ

Maintenance net energy required to the 24-month-old heifers of per day

JRAE AR (553 k) BT 1 kg FIHEELL S AR/ M]
Total net energy required to increase the body weight of a adult bulls
(553 kg) by 1 kg per day

JRARERE AR (521 k) BRI 1 ke P ELRA 1 HE/M]
Total net energy required to increase the body weight of a adult cows

(521 kg) by 1 kg per day

BUAE 28 R T (553 k) B R T 2 AER5 15 g /M)
Maintenance net energy required to the adult bulls (553 kg) of per day

BLAFE BE AR (521 k) B R 75 T 4ERF4 R/ M]

Maintenance net energy required to the adult cows(521 kg) of per day

WAEFREGNE 1 ke BRTFELERFHE/M]
Maintenance net energy required to increase the body weight of a adult

cattle by 1 kg per day

B4 ) Bie i AR T (320 k) B K B4R H v iR/ M
Maintenance net energy required to the cow’s weight (320 kg) at first

service

BIEAF H RS 285568/ (M) / k)

The diet of fattening bulls contains total net energy

HREA HRE &S E6E/ (MJ/ke)

The diet of fattening cows contains total net energy

FAHEE R & S5 Eae/ (M) / k)

The diet of breeding cows contains total net energy

bR H IR & ZR A e/ (M]/ke)

The diet of replacement cow contains total net energy

il 2 HR & ER A i e/ (M /ke)

The diet of replacement bull contains total net energy

H RS H AR ER S R/ (M k)

Energy content in concentrate feed of bred cattle and young cattle

54.

33.

59.

56.

36.

24. ¢

70

89

78

72

.11

.05

L1l

.70

.94

.21
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.76
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2.1 ZREHEEHBFERMBIRE

TE AR MUASE [5] 7€ I L 22 4 0y 4 2% & B AR 58
— BRI R E SR R PR A TR A R
A AN THA A R IHBA GRIT I
FITHC Foh 2% FHBE AR 380 580 A0 o 51 36 i 21 B 7™ i 32
R IEA IR M AR S R . K 6
Pl R 3 TR SRl = R E R A RN IB Ul S € TR R )
AT RTYSEE 12 AR 18 A R A K RE
2007 A 7 A ) R S o SR 30 B R A i A
28.40,24. 61,17. 96,15. 35.9. 50, 3. 18.5. 28 #0
825.41 70, ¥y IEAE . R W IN iR 4 & A H A5 1EAR 089

e 7 R REAS R A U AL A

Fo6 TREGFERERAREN AR H R B BRE

Table 6 Marginal input, marginal output and marginal benefit of breeding objective traits of Angus cattle
2 i { B PR A /JC Marginal input HBr7FE /96 Marginal output
LN i L AT 4R BT it e R Ul e
. a .
Breeding A 4 HA #7IA % % #4  #4  Marginal
L . Fattening . .
objective Feed Barn Labor Cattle Mating  Treatment i Culling  Young benefits
. cattle
traits input  occupancy inputs  depreciation cost cost cows heifer
BW 0 0 0 0 0 28. 40 0 0 28. 40
WW 0 0 0 0 0 24.61 0 0 24.61
BW12 9.06 0 0 0 0 27.02 0 0 17.96
BW18 10. 71 0 0 0 0 26.06 0 0 15. 35
GA 14.00 0.15 1.05 0. 30 0.07 0 15.95 0. 8.62 9. 50
AFC —2.78 —0.08 —0.25 —0.06 —0.01 0 0 0 0 3.18
CI —4.17 —0.13 —0.25 —0.10 —0.03 —0. 60 0 0 0 5.28
cQ 0 0 0 0 0 0 825. 41 0 0 825.41

WBW M AEE; WW. B 6 BW12. 12 J# AT ; BW18: 18 A MK T ; GA. A KB J1 ;s AFC. ¥) 7= 48 #% 5 CT. 7= 452 8] [ 5 CQu. Il 4 & Jii

T

Note: BW: Birth weight; WW. Weaning weight; BW12: 12-month-old body weight; BW18: 18-month-old body weight; GA: Growth

ability; AFC:. Age at the first calving; CI. Calving interval; CQ: Carcass quality. The same below.

2.2 BRMERABFREENTHNEEHHSH RN
TN T AE [ E R BERLEET e Rk
HA= A A A b P R 300 s 28 4 1) B80R% AP 0 A
SR . YR M L S AT RS SR R 1020 12 R
PR 18 % M F M AR I BE g 10 i B 2 i R A,
S 2 T M B o e A A 3R AR B . AR RDRE

PrA% B R 10 V0B, 0 77 A1 1% R 7™ 452 18] B 7 320 PR & 4
S 0. 27 Ao, 42 Jo, AR RRHMA RS PR 1096
BF 70 77 AT iy R 7 4 ) B 79 320 B R 45 43 38 0. 04
0. 11 JT, B T BT bR A4 7 AF 08 0 2 6] BR
PR — A B AL B GRDRE AT R R A £ A S sk D, A A
53 W B B BE A 1Y AR REAIR, PRt 7 ) A0 A
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B, RN IR 1000 W, BR B MRS 4
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£ 7 BRI ERBE X R #

Table 7 Sensitivity of price changes of feed, non-feed

AR R A A B i B AR A B R T
2.84.2.46.2.71.,2.62.2. 51 1 82. 54 yo, i T4 %
WA T Zk [ A4 HH B R Ik e R R 1 3 B 2
XoF A= R A R

FEABMERANEHERE

and beef to marginal benefit of each objective trait

i | AR Ak . . . .
BW WW BW12 BW18 GA AFC CI cQ
Item Rangeability
1 bRl 5 FEHEAE /T 28. 40 24.61 17. 96 15. 35 9.50 3.18 5.28  825.41
Marginal benefit standard
o) B 4% / o0 10% 28. 40 24.61 17.05 14. 28 8.31 3.45 5.70 825,41
Feed price —10% 28. 40 24. 61 18.87 16.42  11.10 2.90 4.86  825.41
E| b X Y 10% 28. 40 24. 61 17.96 15. 35 9. 40 3.22 5.39  825.41
Non-feed price —10% 28.40 24.61 17.96 15. 35 9.81 3.12 5.17 825. 41
4 WA/ oC 10% 31. 24 27.07 20. 67 17.97  12.01 3.18 5.28  907.95
Beel price —10% 25.56 22.15 15. 26 12.76 7.00 3.18 5.28  742.87

2.3 REMFEFHERERNENZFE

R T AER 7K F b HEE R E bR R H bR
PR 9 31 BRI 25 (V) 5 A X N 1 388 4% A o 25 AH e
BRI MR R PR E M, R S I T B4 4%
PR 0 0 PR AR £ 3845 bR 1 25 VA X 28 0% B L OF
A VRIE BT M X 2 e v, ksl
AL AR EE AR, A KRR T 0 A R 28 U
I 5 AL Y 0. 86 Y0, AT b T Ly 1T % R,
Ha LN E D H FR R o B . R i 2 0 B bRtk
23 5 WA e 2 BEAR O i BB FSCR . ik E
Al E AR A X 2 e SR 12 AR
SRR 28, 37%, Hok o 18 H b ik, & BALE
(9 22. 39 Y0 5 BB PR v A0 7 AT 0% R 46 1] B 1 AH
X 2 GE AT 4 R 5. 19 %6 N 7. 42 %0 B R 49 7R AR
I R BT 1 S D R T R AT B A 4 A R AR I K
Bl A= (4 FH 75 1 AT L % B R TR A 2 5 ) 2 A B
A 7R S A B R R 2 — L FE R ORI A 7R S i
25U ) S A 1) T A 5 A R v B A b S 1 R R 22
Ve BLPE R 22, 57 %, HOMA AR & TR 30 BR R 45 R
825. 41 Ju, K WI Bl & [N i JBT A9 AS T 42 57, T 3R A5 8%
RAT . 3 RERB KB R, AKEE®E
NS 3 RNl RN G R N D 200 o X el A )
64.82% + 12.61% + 22.57% ML F 5+ 1+ 2,1
BE AT UL, R/ 0 A B e B LA KRR B R O

[7i) sy SHe Jost 5 . 1 R AR A P AR
R o

TEBF bk £ B b AR 4 — SU LA
Gy B H B A AR 0 PR AR | [m] I 38 75 28 2% 1 31 i
PR YRR 200 208 K 22 55 3 SCRI ] 1) st A%
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AR EE MR B MR AR R I 7 AF M E
B VAR B 320 B A8 ai o O 0 7 2% P AR A R 0 28 35 B
PE. BRZEAFEHT i THoRE LR PR & T
W8 0% 5 2 F0 A8 B B B0 AN [, AR X A 5 b it 5
P 22 55 O 55 At AN [R] 24 & i 0F 5% 45 SR E AT L
B, RAEWL AR AT LE AT — ek e, Y AFR
AL FE AR AR RN R A R B AT DL R A PR
BT AEAR M PR E IR B AR X ALY, Barwick S
A Nitter 255 % B K AW A 4 = 28 PR AR 10 e (E
Sy 2312 6: 1, Newman 29058 &
MmERRF = KERGILER 14 1,
Newman 45 % BB PG 2% PO 2R B potk . AR K Mtk
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Table 8 Relative economic weight of breeding objective traits in Angus cattle

P e AR XT
AR X 28 5% .
) 0 GV R E /Y
# ) 814 b ‘ T/ Y _ ,
bR 231 ) ) Relative economic
(TN HE2= (64) Relative economic )
5/ V i/ % ) importance after
Breeding Genetic importance o
Marginal Economic optimization
objective standard
) benefit deviati importance
tratt eviation AR AR AR GE 2N
Single trait Classified trait Single trait = Classified trait
AR EE MR 65.12 64. 82
Growth and development trait
BW 28. 40 3.00 85. 20 3.72 3.76
ww 24.61 9.49 233.55 10. 21 10. 30
BW12 17.96 35.82 643. 33 28.13 28.37
BW18 15. 35 33.08 507.78 22.20 22.39
GA 9.50 2.07 19.67 0. 86
FEAH R 12.51 12.61
Reproductive trait
AFC 3.18 37.03 117.76 5.15 5.19
CI 5.28 31.87 168. 27 7.36 7.42
HEREN N 22.37 22.57
Carcass trait
cQ 825. 41 0. 62 511.75 22.37 22.57

B AR BMY 423 1 DB ZNI46: 2 DRI
BREA G2 DVYERFES - EM
A 0 A KR B AR R 43 B AR OF 5 A R R
FH O 28 U AR I Y TR IR, AT R 5 A Hb X A
A= 1 ) 37 48 BROK AT G BRI AR SR A BT B
AR WS L R, 7 R ) B AE K DL S B A Y TC RN
IBIT PRGN, AR X AR R & PR AL R AR R
A

wEAKEFEMR .12 118 A AR & AY A X
2V E R . 3R WS W AR AR S IR AR O R AR
FERE B AT R R R e, i — 2
WY TEAE K B AR, B BB B A B ) A B B
B LY BOR A K R I 2 B X Y A
AR A R T P B A P T & A sR . WIZE
o RO 4% o 1) 0 PR A% 55 4 0l R 28. 40 FT 24, 61 JT .
Wh W] 24 40) A R 5 o B g I 22 A% 0T AR 0 AR T RL

it 7 — 5 P Lt AT P 5 iy {F G AR X 8 U B
BOHAB AR R, TR R E TR L bR A 7 v il R B4
A BN RE A A 7 AR A B A T AR AT
BRI AR A I A 1] i 2
PO A A SR S 300 B0 0 G T AR s, AR
ZH IR E TR 38 AL 7 PR (E B R 2
it A2 7 B AT RCHE e DR R AT TR W A T Y A
AR HR A 25 DT 52 W) 5 B8 PP A 2R s e L A
ERLAE N RN 37 R N P QIR T Y E TN
/N TR AR R IR AR i J5 A 0 B A i B s T A
PR L T8 B e R (R R B 8 AR AR B Y 28 T A 4
{ELH T R A 5T A 0T 22 S BN . S BUHGR AL AR
MBI A P EA T EEMM T AR L TR,
IR 5t JBE A A oF 22 3 o LR T 12 I AR
F ML W A= 7R 08 F O B b, MR B R AR o
HE,
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MR 7 B DX 22 A 3 AR BLA R R ORI AR 7 A%
PFBE T 3 88 A0 H s AR B4 IR A 31 P R 4
Y90 IEAE . SR WA SE 25 7 A bs VR 0 i 7 ot B T
AT L. 1EZAR T E I 7 A AR K
[ERERINS Y RN TREN TN P A -tk e i s 3
TN % A2 K MR 0 8 4 L BBE PR R IR AR R
4 28 % o LA B RS B T . Sl T A A A A X
bR PR IR 21 P 4 19 S0 A 20 A A B 2 R A 72
SR B Wi A A A T R R O A R i B A i B T
W AW 5T a5 77 3 X 22 4 38 28 A A ™
TG 2606 BT Bl B AR PR 0 PR s, 0 48 22
I A T MARCR 2 AR BT — E S E M
(L o [ I Ay o) 2 <22 A% 307 7 1) 23 1 415 ORI 77 o AL
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