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Evaluation of Selection Schemes for Beef Line of Luxi Cattle
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Abstract: On the basis of the current two-tire nucleus breeding scheme and young bull system for
beef line of Luxi cattle, the backfat thickness and eye muscle area of rib scanned in yearling live
cattle and mean concentration of IGF- ] in plasma at 28th,42nd and 56th day of post-weaning pe-
riod in calf were used as early records of carcass traits in this study. Four selection schemes which
differed in the records available for use as selection criteria were defined, and deterministic simu-
lation was used to evaluate 4 selection schemes for breeding efficiency. The results showed that
taking if the scheme 1 (current scheme) contrast with other schemes, then index accuracy, genet-
ic gains per year and profitability were improved 0. 19, 39. 05% and 63. 60% for scheme 2; 0. 01,
25.55% and 14. 90% for scheme 3; 0. 21, 40.68% and 64. 08% for scheme 4. According to the
results, the schemes taking the ultrasound scanning and IGF-] as selection criteria would get
more ideal breeding efficiency in the breeding schemes.
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Table 1 Breeding objective traits and selected traits for beef line of Luxi cattle

H x4k Objective trait

W PR Selected trait

Wr 1K i it Weaning weight (WW)
Ji %k JFi & Yearling weight (YW)
AR R4 R JFi & Mature cow weight(MCW)
B e H B A & Fatten daily gain (FDG)

MR 2 2% Carcass grade (CG)

J& 5% Dressing percentage (DP)
YI7r= 4R Age of first calving (AFC)
r=4Eafg Calving interval (CD

A P2 AEFR Production lifetime (PLT)

W) 4 A i BW L B W5 44 i i Weaning weight(WW)

JH 2 i YW

SOGB4 W 8 5 B4R B R B i Cow weight after first calve weaning
BRI AE 1Y H 394K i i Measure of daily gain during the feedlot period
12~13 iy Ta) fig i T - B LT AR KRB A FE 4 Rib thickness(RT) ,Eye
muscle area (EMA), Marbling score(MS) between the 12nd and 13rd rib

J&5E % DP
F i ¥ic 5% Feedlot record

&5 1] — K 32 IE F First service conception rate(FSC)

B 10 5 Feedlot record
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Table 2 Assumed marginal profit( V), phenotypic standard deviations (o, ), heritabilities (h*), and genetic (above diagonal) and

phenotypic(below diagonal) correlations among traits in the selection criteria and the breeding objective

PER Trait V/3G 5, h? BW wWwW YW MCW FDG DP
BW 0. 00 3.46 0.43 - 0.43 0. 55 0. 30 0. 20 0. 00
wWW 3.09 18. 40 0. 30 0.52 — 0.81 0.37 0.21 0. 20
YW 2.19 38. 00 0. 40 0. 38 0.71 - 0.72 0. 00 0.18
MCW —1.69 54. 00 0. 50 0. 42 0. 44 0.72 — 0.10 0. 00
FDG 2.09 98. 00 0.41 0.27 0. 26 0. 00 0.11 — —0.03
DP 63. 87 2.1 0. 35 0. 00 0.08 0.19 0.00  —0.01 —
cG 345. 75 1.33 0.37 0. 00 0. 00 0. 00 0. 00 0.32 0.26
MS 0. 00 2.01 0.56 0.21  —o0.11 0. 14 0. 00 0.05 0.06
EMA? 0. 00 70. 85 0.46  —0.03 0.15 0.35 0.12 0.16 0.08
RT 0. 00 8. 00 0.38  —0.03 0.15 0. 30 0.12 0.16 0. 00
AFC —0.59 96. 60 0. 20 0.47  —0.04 0.16  —0.07 0.07 0. 00
CI —2.66 65. 79 0.05  —0.36  —0.09 0.00  —0.07 0. 00 0. 00
PLT 17.84  864.90 0.11 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
FSC 0. 00 47.00 0.25 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
IGE | 0. 00 6. 87 0.32 0.15 0.15 0.15 0. 00 0. 00 0.09
FEAR Trait CG MS EMA RT AFC CI PTL FSC IGF |
BW 0.00  —0.02  —0.03  —0.03 0.56  —0.42 0. 00 0. 00 0.07
wWwW 0.00  —0.04 0.29 0.29  —0.05  —0.10 0. 00 0. 00 0.07
YW 0.00  —0.33 0.51 0.32  —0.06 0. 00 0. 00 0. 00 0.03
MCW 0. 00 0. 00 0.16 0.16  —0.08  —0.08 0. 00 0. 00 0.06
FDG 0. 14 0.10 0.19 0.19 0.08 0. 00 0. 00 0. 00 0. 00
DP 0.13 0.16 0. 34 0.23 0. 00 0. 00 0. 00 0. 00 0. 09
CG — 0.96 0.10 0. 31 0. 00 0. 00 0. 00 0.00  —0.45
MS 1.0 - 0. 30 0.24  —0.06 0. 00 0. 00 0. 00 0. 36
EMA 0. 32 0.27 — 0.33  —0.03 0.01 0. 00 0. 00 0.19
RT 0.58 0.25 0.26 — —0.01  —o0.01 0. 00 0. 00 0. 41
AFC 0.00  —0.16  —0.09  —0.03 — 0.05  —0.13 0. 00 0. 00
CI 0. 00 0. 00 0.05  —0.05 0.17 — 0.10 0. 00 0. 00
PLT 0. 00 0. 00 0. 00 0.00  —0.13 0.10 — 0. 00 0. 00
FSC 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 — 0. 00
IGF- [ —0.45 0. 36 0.21 0.41 0. 00 0. 00 0. 00 0.00 —
(1) OS>SB (2) OD>SB N
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Fig. 1

Herd construction in tow-tiers nucleus breeding scheme
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Table 3 Selection groups and selection paths
#H 5] Group W PE4H Selection group 4 B Name 6 Pl 2 45 & Describing selection path
1 0S>SB RN S = el AW/AS S U /AS S
2 OD>SB i B2 IR = R AW SRS RS
3 YS>DB USRS AR AR g i o3 BE A AR A
4 0S>DB LraTI /AR FMEE T RN A T
5 YD>DB AR B4R R E T AR R
6 OD>DB it A B 4 e S e A S S IR
7 DC>DB 2K LT A O R B 4 BT T AR R
8 YS>DC [EELENCE T B B BE A 400K
9 OD>DC 7 b B T b B BE A 1 2R

W55 S BER AL 10 000 3k SLmbBE 4 4 4B 77
PEBE I 22 A1 AR 3 1 53 i O B SR A BR 2R 7 SRR 1Y
6 %6 » % 0> BE IR & BE N 100% 1y Al Cartificial in-
semination) , A% & MOET (multiple ovulation em-
bryo transplant) , HFE A H 2 5, —F o &

NS A 30 T R 5 5 R W 1 [ RE A 5 T — R e 5E
AT TR 5 S T R ) A BT S AT A A S GE
(9 2 PR JRAS AN ST TS T . A0 AR R
TEREAR L MR 2 R A T R EOR DL RA
SRR A, KT SRR, /2% 318 ],

R4 ROBTHRERECEANBEE EMENBERERRNASH

Table 4 Population, biological and breeding technical parameters describing the nucleus and commercial herds structure and re-

cording cost

SE|
Project

BhL O T it

Unit Nucleus Commercial

FEIR 2% Population parameter
FLal 4= 3k 0 Number of basis cow
T F BB Ratio of nucleus herd size

Fh B2 B MR A A L) Percentage of bull dams in the nucleus
A GBI E A4 JLT %0 Number of son of progeny test per year

FHAE L B B IFE 2 4+ Selected proven bull per year
INEEAE ) Bull to cow ratio
VIFEEERS Age of first calving

2 L H A B G N A= ST 4 AR S Average age of tested bull in daughter birth

56458 — AN JE S B A B B9 S 2 4R Y Average age of tested bull in first pregnancy birth
BE N 45 — A A% AR B AU SE 2 4E % Average age of proven bull in first pregnancy birth
R4S — A 5 A0 H AR B S Y 4E Y Average age of seed cow in first pregnancy birth

A P AEFR Production lifetime

HEANY Young bull
T4 Seed bull

— & HAE /s 4 Proven bull
T & BBk 4 Commercial cow

74 Seed cow

— & fh 714> Common seed cow
JR G R E I 580 Survival rate and reproduction index
B BUE #% Survival rate of calf

W 542 4= {76 % Weaning survival rate
Ji % % 2 Yearling survival rate
regEfa) B Calving interval

3 600.00 9 400.00
% 6.00 94. 00
% 6.00 —
3% 30. 00 -
% 1 -
% 2 0.2
4 2.50 2.50
4 4.50 —
4 2.50 —
s 6.50 -
4 4.50 —
4 8. 00
4 6.00 —
4 4. 00 —
iF — 8. 00
A 5. 00 -
4 6. 00 —
% 98. 00 97. 00
% 99. 00 98. 00
% 99. 50 99. 00
i 0.99 1.00
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il
gk 4
i H LA N T il A
Project Unit Nucleus Commercial
B3k B 44 77 42 4= Number of calving calves per year and cow 3k 0. 96 0. 94
1438 A4 B AP Female calves suitable for breeding % 70. 00 50. 00
NFIE A F A Male calves suitable for breeding % 80. 00 60. 00
1 3 e il Ratio of male to female %4 50. 00 50. 00
A 2% Costs parameter
500 3k F 3 B Fh 4= 19 6 4 [ 2 A4S Fixed costs of 500 nucleus cow per year JG 25 000. 00 —
10 000 3k F3h & Fh 4= i) 53 4F [ %8 il 4~ Fixed costs of 10 000 nucleus cow per year JG 300 000. 00 —
P AR Birth weight JE e 1.00 1.00
W 451K Jfi B2 Weaning weight IC e W 1.50 1. 50
J& % 1R JFi i Yearling weight IE e k! 1.50 0.00
JAE B 4= R i & Mature cow weight IE e ! 2.00 2.00
B H R R & Fatten daily gain IE e W 5.00 _
HE P Ultrasound scanning IG . P! 30. 00 _
IGF- 1 g6 W 30. 00 —
FR L % Investment period 4 20 20
LA A F % Costs rate % 5 5
BB 7= H F R Return rate |4 6 5

1.3 BEMARNMBHER

HENL— AN B R ZE M 32 () R 4 R [l i, O
DA 8 AS 5] 0 7T B E SR 19 8 R 58 0T DA by 36 A
WEAE RS AR AR AS ) T R S SR O A ]
T bR o AR B SEBETT T 4 DR

BAT 7 58 1)« T AR 5 o ) L B A0 5
H 38 1A Jog 000 7 5

T 23RS L MM S P 12-13 i) g

x5 BEFEAFMEMITHERKRE

JIi7 V= Fig TR UL TR AR 5

DTG 3 PRI A 1 B Wil S AR 28,42 F
56 REF-H M H IGF- T #e i 5

Tr5E AERRTTR 2 AR R 3.

TR T A A AR AR DR R L L B T RT A
MRk (& 5) o FEAN T 7 R (E I S BT 1 A 3 Y
TSR AR SR PR AE 25 S8 28 4 rp 25 A A IR S e 0 5
A PR AR LA AR T

Table 5 The information source for estimation of breeding value of selection groups

IEPsY/ ZE B0 5% Phenotypic record

Information source BW WWwW YW MCW  FDG RT! EMA! AFC FSC PTL IGF-1
N2l Bull group

1 VAV NEEVERN J
PHS N N/ N/ N, N, N, N,
S N N/ N N N
HD NG N NG N NG NG NG N
P VAN NERVERN J
B4 Cow group

1 VARV J v v

PHS NEEEVERN J v v

M NG N NG NG NG NG N

HD N N N/ N N

s VN, J J

Lo Rl A PR T MR B RSt P )5 S PHS. REF MRS M. Bkl SE: S SRS HD. B R ¥

il n 55

1. Ultrasound scanning traits; I. Individual record; P.Progeny record; PHS. Paternal half sibs record; M. Mother record;

S. Sire record; HD. Half sibs of dam record
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Table 6 Genetic superiority of selection groups for 4 selection schemes

P J7 % Selection scheme 0OS>SB OD>SB YS>DB 0OS>DB YD>DB OD>DB
1 450. 911 189. 064 251.713 504. 765 66. 720 109. 367
2 699. 335 189. 636 515.599 725.770 62. 896 101. 278
3 564. 964 224.978 267. 861 658. 460 73.248 125.672
1 714.931 208.079 524. 801 742.958 62. 896 108. 538

2.2 EMESAAMBRAMERAZNHEHEM
MRS

TERAMEARFZMET BERT ATFMIER,
LA 20 4 A BERLE g 10 000 k. 4 Fh ik £5J5
Z AR HCERR M AL R L F R H A
HVE MG A AR E RS TR T, R T AT
HLEEE T EAR G MECRBAR ., BEFMHER
PR 9 45 35 4% 1 J RN b 3L as 2 VP A AT A s 1 07 3R
MIbRIE TR A MBSO B, TR 1 2.
743 Ul B Bl 0 S AE B A T A 1S 3 1 ROR Bl
ZHEN At A S T A AR AR AL R R
LR G U SN aal i = A (| B PR N SE
578.90 Fl 4 792.13 Ju ;9@ 4 161. 2 Fl 321.6
JCH L R EPE T R4 101,55 F0 368. 40 G
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RT AWMERAERVHNEMNHBR

Table 7 Predict breeding efficiency of 4 selection schemes

1287, 537 245 Bt ] DLk W8 7 O 4 i A
IGF- I ## Rl 15 A F AR .
8 75 P A IFG- T ¥R B2 AR Sk I A PR R
R 1 AFRE. VBT TR O R DIES LT
2 TR BHERA I |5t 1% HE R L) K A Ak R 4 ] 2
7 0.19.39.05%.63.60% ; J5 % 3 4 B 0.01,
25.55% .14. 90 %5 5% 4 43 47 0. 21.40. 68 % .
64. 0820, X ANZEH SR T MR 7= BB I 56 1) 75 4F
A SRR AR MR B M EEE., S5,
Il 88 208 2 — A JE B T A 4 T MR i R 44
PER B BEBE W] RAT UL AT 28 05 Ak 4k . (H R AN DR 4l
AR R DU A U R AR KRB T IR BRI EH A
Ao AN R TR AT A1 BE O R N T A B YR AN R
TR RS . X R AT 2 — S5 A0 A B o R
8 JIA AP IR 0 SR R AR A5 B 300 0 A 1Y) a8t 2 0 i

WHITE RRPGETTE ek R LRI € HRTHE L BATHK 249 AR ] B
Selection Index Annual Profit per Total H\ﬁ]‘&/\i Ratio of input Average
scheme accuracy genetic gain cow return Cost to outcome  generation interval
1 0. 39 53.93 382.19 447, 37 65. 17 1:6.86 5.58

2 0.58 74.99 625.28 721.92 96. 64 1:7.37 5.58

3 0. 40 67.16 439. 15 521. 66 82.51 1:6.32 5.58

4 0. 60 77.49 627.12 740. 46 113. 34 1:6.53 5.58
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[F1) gl A A 7 A BRTE 7 58 3 Fp 3R At 119 368 £ 10F Ji dm /) 5
R A S5 A0 T 58 4 rPaR AT Y BB B R 5 45 MR TE O
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Table 8 Annual genetic gain and profit for individual traits for 4 selection schemes

SUEE IS s fG 3k B Genetic gain

Selection scheme ww YW MCW FDG DP CG AFC CI PTL

1 0.15 —0.59 —2.38 9.17 0. 04 0.09 0.71 —0.14 0.91

2 0.52 —1.91 —3.62 6. 85 0. 06 0.15 —1.78 0.05 2.81

3 0.99 0.17 —4. 86 14.79 0.02 0.07 1. 24 —0. 44 1.73

4 0.49 —2.16 —3. 67 6.58 0.06 0.16 —1.89 0.13 2.44

WeHEIT R H R as Prolit

Selection scheme wWw YW MCW FDG DP CG AFC CI PTL

1 9.73 16. 30 1.02 170. 81 17. 44 208. 97 —4. 84 26.45 1. 50

2 15.75 —14.83 65.55 113.16 49.43 482. 54 11. 20 —1.34 0. 47

3 25.19 30.59 62.78 245.06 17.90 121.19 —2.52 20. 47 1.01

4 15. 44 —17.39 67.44 109. 75 50. 27 504. 63 11.45 —1.47 0. 34

T8 5 5 0 RE A AR VR O AR 15 15 B A0 ik — 2R

3 3 # 18, T LI R J7 i R0ne HLog & 5t . AT R,

BEXT R S G 00 B A A R A S S PR
(1 B 3 SR AN A0 BOA 52 3 A AR A
A AR BR 7 A e e R A LRI A e . X
Pl DL Ak T35 % 2 808 A I (6L 2 H AT 1k 14
JCHA ARG T 3848 2 B0 il B AA BF 58 £ 2
KT Koots G720 %) e 4k 38 AN 1A 4 il Bl 25t 5 Al
) 3515 2R S B W S A A B R R Iz A
HA— WA . [R5 A0 A 2 56 T 7
Lo IGF- T e 2 55 A 7= 1k AR 38t 1% 2 B0y STk 4k
T A SR ] B O 2R B R DL AT Y
0 L U RE O A T B B A g A 2 8
Ja PR DUASTEAG LR Sy S SR 9T .

R R B AR B A TR R E A
DUV B R A AR . R A A 2 A i A
RESEERBTZATEERE RN EME. &

JI) e R R R L A P IR B R AR =2 DA A R A W A
K(0.7~0.9), M3 IGF- | kEM 5 RFMiF 24
PR AR IE BT LA 88 7 0 R 4T R IGF- T vk &
A S R AN T A B B ok JE 15 B, B e R
MIHERRPE . AR SEAAE E AT 3RS B 5 S AE T F T
PGB IH H B R ke, WRAH e 1T
FAH TR W 4 et A TR B st A% 0E L AR T
PR 2 I 1 R 1 35 A o0 E o 2 28t A% DA IR A R
FRARTT ¥ 56 T 0 3k 5 10 RO 2B B R G — 2
AW

S AR W 7S IR O T R R 1Y I A B4R AE
WAEMBER FRECAH N . EJE8 S EEw
1 2% R AR+ H LA B R S B v L P L 7 A S R
H A D AN R S S AR E 5 SR S T
B IR AR LT AR A R B A bl — 2=,
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