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Table 1 The crossbreeding parameters and the population mean value for economic traits

AR FHE 4 4 B K B W * Population effects Ze 32 WY
Trait Mean value Component e &P el g Heterosis
Lf 4. 500 mat. 0. 200

X2 1. 050 mat. —0.050 —0.050 0. 050 0. 050
LSBL 9. 400 dir. —0.400 —0.400 0. 400 0. 400 0. 282
mat. —0. 400 —0.400 0. 400 0. 400 0. 750
S1 0.900 dir. —0.023 —0.023 0.023 0.023 0.043
mat. —0.023 —0.023 0.023 0.023 0. 093
S2 0. 960 dir. —0.010 —0.010 0. 010 0. 010 0.010
S 0. 900 mat. 0. 030
X7 0. 950 pat. 0. 023
mat 0. 031
w2 25. 000 dir. 1. 000
mat 2. 000
W3 90. 000
DAG 0.760 dir. 0.014 0.030 —0.020 —0.025 0.079
mat —0.003
F2 3.200 dir. —0.200
DRS 0.770
ELMP 0. 580 dir. 0. 005

T g gt AVER B R KA KABHOBRERN, L. %56 X2 §F=FHY LSBL: B
EHE S FHEMATFHRER, S2. AKEFHEAEE, S FEAEE, X7. LRIBEZHE, W2 £
KHEA&E, Wi HEREE, DAG. £EKEFHMHEME, F2. £KEFHFAMNSEKE; DRS. HEEEBEX,
ELMP: WEMHEK; dir. . AERY; mar. ; SERY; pat. S8R,

g',g°,g%,g": the breed effects of Hampshire, Duroc, Yorkshire and Landrace, respectively; L{. lifetime of
sows; X2: No. of farrowing per year; LSBL: litter size born alive; S1: weaning rate; S$2: survival rate for finish-
ing pigs; S: survival rate for sows; X7 conception rate in the first age class; W2, weaning weight; W3. live
weight for slaughter pigs; DAG; daily gain during the finishing period; F2; feed conversion efficiency; DRS: dress-
ing out percentage; ELMP. estimated lean proportions; dir. : direct effects; mat. ; maternal effects; pat. ; pater-

nal effects.
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REV.=LMF X =X MW R RE 7.= 2/3 ,6/7,14/15;7. . M F . = . WITRK,
Y=Y X F=50, MITRMMK 7.=2/3,6/7,
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2.1 TRE¥TFEGE 8L MRUAHEETERRNETKEN 100, EEREEE
B, e, =R WX kRN ESFH 130.0,140. 3,145, 2; EAREKET
FOER . AKX ZAXEX RN THZEEER RN KESFIH 141. 6,150.1,159. 1,
177G ERHARRAXET P, 2R E. TR E X MTH B4 5% 140. 5 ,145. 0,
152. 3; =LA RMB B 5 W AR B &K R ESF K 153.7 & 157. 2, fHLEH, Xt
F—RNRE L KEEREANTHLRREBHELFSHEENHNE EANBEE (K 2).

®2 ARNERREFME JL/
Table 2 Mating systems and production efficiency (RMB/sow)
KEEE Mating system . N ¥H¥{ Mean TREBCVY %
% Purebreeding 4 2 268.1 30. 40 100. 0
ZIAB 2 breeds updating 6  2948.9 14. 04 129.7
=F AR 3 breeds updating 4 3181.6 7.76 140. 3
WS 4 breeds updating 1 3292.3 0. 00 145.2
KM 2 way terminal crossing 4 3 403.8 7.46 150.1
835 Back crossing 4 3211.4 11. 66 141.5
ZR ML 3 way terminal crossing 8 3679.9 8.23 162.2
WM A2 4 way terminal crossing 8 3703.5 5.51 163.3
ZxRE k3 2 way rotation 6 3189.5 12.57 140.6
=R BIZ4% 3 way rotation 4 3 387.9 6.38 149.4
HEREHX 4 way rotation 1 3 455.3 0. 00 152.3
ZXAMBE 3 way termi-rotation 6  3485.2 8. 31 153.7
PO SE M4 [ (S #H A 35) 4 way temi-ratation with purebred boar 2 35657 5.62 157.2
P ST MR [B] (4 /23%) 4 way temi-ratation with crossbred boar 6 3 536.2 5.71 155.9

ME2EFTUEFH, oA RAR KT RN TFHLHFHE3 403. 8 70 L o B 4
EEFERNEEG189.5TL)F 6. 71%; — TR RARE TR EH YK 679.9 D=
TR EERRNBEG7.9 ) 8.62 %, HLEXLARBEATEEREZNNE
(3485.2 JL)H 5. 56 % T AWM B RTRKERZRM R E(3703.578) LR FE LR
WERRARE(3455. 37| 7. 18 %, AT AR A M T AR AT KB RRHHE
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(3565.7 JL)H 3.86%, HLAFARMLAN I TARMBALETERRNHHE (3536.2 D)8
4.73% . UL  EELARAH YR —EH, AREXETERNTFHRERSTREHXRE
WMEERXZ  ARRERZEKETERNRELEBTREAXETE.
2.2 RASMAMAEFREGYH RIMFIHLSHEHERBH 20N EFTER . SHK
EREAERNEE X (KEBEXKA® HRENFE X (KAKX KA, HERLFH
REFMD EHNBREFHER 46.0% . SHEEF"HNERENEEX CKHAE K
H¥#)rot, KM BAR 41.9% . HERNUMUTARAXETRR. EX 20/ BHFRER
BREFEEP GR 2N o ERER IR EEARR .6 P TR IR R ET K
RUNTUTARARETERR LN - SREAXEFRR LN SR A RTETERER. 2
AL BT ETEREM SN AR ATETEE.
RE_TARAZBEEARRNTHEFABETRHOLRAREERR G 2),HN
HEEAXKEE REAXKABERMERYBMBHE 20 MERBRPEKRPHES 12,
1L, Z AR ETRRN PHERMBF IR HNEE X KEAEXKAE RS E X
(KABEX KB AT ERTRRPTHEBRENERR XNAEREHET LD, €4
HBERFEERHEZHMWESHANETARNBEETBEY W, EER#H(ROHEEL+
SEE,

%3 E£rNEREL 20 METER

Table 3 The most 20 profitable crossbreeding systems

HEHEKE Cross breeding system G D A Dy B N
1L OHEX(KEEXKAE HX(YXL) 4136.6 146.0 92.9 85.8 0.018 0.018
2 EHEX (KEEX KA HX(LXY) 4135.7 146.0 92.9 85.8 0.018 0.018
LUHEX KA KA rot HX(Y,Lrot 4020.4 141.9 94.8 87.5 1.00 0.015
4 (EBEXTAFHID X (KX KA (DXH)X(YXL) 3894.7 137.5 95.3 88.0 0.005 0.005
5. (X HET) X (KAEXKAE (HXD)X(YXL) 3894.4 137.5 95.3 88.0 0.005 0.005
6. (HEEXNHFIX (KEHEXKAE (DXHX(LXY) 3893.8 137.5 95.3 88.0 0.005 0.005
T (XHEXHEFD X (KAEXKXAE (HXD)X(LXY) 3893.5 137.5 95.3 88.0 0.005 0.005
8 (R TT X WH I X (KA, KA #H)rot (DXHYX(Y,L)rot  3796.8 134.0 97.0 89.6 1.00 0.002
9. (MHEXHEI)X (KHE . KEB))rot (HXD)X(Y,Ld)rot  3796.5 134.0 97.0 89.6 1.00 0.002
10 WHE X R, KA, KEHDrot HX(D,Y,L)rot 3707.3 130.9 100.9 93.2 1.00 0.015
11 (¥ X, Ka#, KAM¥rot (H,Y,L)rot 3696.2 130.5 99.2 91.6 1.00 0.012
12. CKE¥, A #)rot (Y,L)rot 3666.1 129.4 95.4 88.1 1.00 0.010
1. B REX(KAEXKOE) DX(YXL) 3649.9 128.9 97.8 90.3 0.018 0.018
M HBERX(KEHAEXKOE DX(LXY) 3649.9 128.9 97.8 90.3 0.018 0.018
15. LM X K% HXY 3628.3 128.1 102.4 94.6 0.072 0.072
16. XM X KH¥ HXL 3621.5 127.9 102.4 94.6 0.072 0.072
17. UHEX B R X KA H) HX (DXY) 3571.4 126.1 104.0 96.0 0.018 0.018
18. DU B X (RE¥ESE X K B 3%) HX(DXL) 3568.5 126.0 104.0 96.0 0.018 0.018
19. T X (KH 3, K A3 rot DX (Y,L)rot 3553.3 149.1 99.7 92.1 1.00 0.015
20 REXA X (NEEXAKEH) HXHXY) 3537.4 124.8 103.6 95.7 0.018 0.018
XAEXKA¥ YXY 2832.5 100 108.3 100 1.00 1.00

‘Gl GAHENFBEGT/ B A GE 1000 L HEEFT/YPHELY, B HCRBEEEENTFRAL
#s N, HEELH.

Note; G1; the profit per sow; A; number of sows needed for 1 000 slaughter pigs; B. the percentage of the sub-

systems which self-supplys replacements; N: the percentage of nucleus populations.
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Study on the Optimization of Crossbreeding Systems for Pigs

Wang Chuduan Zhang Yuan
(College of Animal Science and Technology, CAU, Beijing 100094)

Abstract: A deterministic modle was used to calculate the production efficiency (RMb/sow) of 64
possible mating systems involv Yorkshire, Landrace, Duroc and Hamshire. The results show that the 3
most efficient crossbreeding systems are Hamshire X (Yorkshire X Landrace), Hamshire X (L.andrace X
Yorkshire) and Hamshire X (Yorkshire ,Landrace)rot. Generally , within a particular mating system, the
profitability goes up with the increasing number of nucleus breeds; and when the number of nucleus breeds
fixs, terminal crossbreeding systems are more profitable than the termin-rotational crossbreeding system ,
and termin — rotational crossbreeding systems are more profitable than the rotational crossbreeding sys-
tems. The combination of breeds is critical for the ranks of the crossbreeding systems.

Key words: pig; crossbreeding system; optimization



