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KEDHEZHERELCTHBEACKRERAEAXTRETHNEEZRARMBRR AR E I
RAFT, dofd A fnfe Lk vk R AR YA Z R R R MR — N R A AL, 34
WHFF M T, R E % T B(Optimum Contribution, OC) B, jk X F# & A2 BK L3tk 5
HRAKFHARTE, KRR T OC HibWR M FMERIE ., R AME 0 EfZE S
ENHNAFERRTHRLASE, AP ERTETHEEIAEEN OC ELHARIFHE, HtEkT
MEFEHEN AL T ECFENAAY TSR, FEEMRNEMEpHNERE, A THEHE
Feshik, BAT OC #®FE 10 K7 Hh 40917 % ¥ B F bk tF & M Bk FU % (Best Linear Unbiased
Prediction, BLUP) & # {4 B £ ¥ 5 5 21%—60%. £F 3T K 7= o0 4 % 5 990 ) KBk, BR ¥Rt —F
Bk T Rk, AR 2 3E AR ACBE A BRI Y A P 1 1 AR X KB I R T SR 2 3R AR BRI A 1 A K AR
Mt JE R, BT HEMNER, BRE T RERETRENITERE ., EEMEY B RICEHFT
BERIERBENRETREN A EANE, MFEEAXN T EARANLEETURSELEFAN R
R TE, SWEAEEHLETH —FEE 1.5% %, Z20HCEETHREHLE, HE
ZHM., BREXR., FHEBZERR . ZMEEE . 2 FRI0F A f R A% L EH Z AN B AR & Ht
Tit, B ERMBEEMLE T ZFHEHNREMES, AR EMARLAEL, AREHEX
AKFT, TURFENEHNZETRME, REHETH - FPRE. OCHFLENAATR. &
RKEMFARE, BMHFERNEKFEE T ARESF, § BLUP AR EML, BEAFER R &’
R —FRE(17%30%), K= ML ERESFHRAERNFER, KX T OC B kL
Flen R AT, BRE T BEMANRERAREAIBATE, AT —FREKFPEFTMH
R F OC Bin R EHLE MR,
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PET 115%, HEREWM 40 ~H %% R 20 ©~H,
THRLZBUAAR T 20%(Thodesen et al, 1999).

N Tk Tatfh it e, [ 238 o & Fh i
1R 22 K F-(Robertson, 1961), EAMFZERM, I
RS . BLUP., 43 FHricffi ) BLUP Fl4 LA
A R AN TR RRELRE AR A] B 3R 206 Rl
it, & F{H(Estimated Breeding Value, EBV){fi11-{EAH
SRPE R, LR AL BRI A AR R (Woolliams et al,
2002), Kk, VA EBV #EfTik$R, BRMZOREL
HABERE G 3SR BT, s O 2 AL, A
PRI AR IR o FEBIRAK RS, RE A A AR
. it Aok S (LR SR, 2009), HET
BLUP BFHEES, FET 4 RBEEMAEXETE, W
B RIEERET IR 9.5%H 4.3%, AR B
1 10% , R K 25318 5.3%F01 1.56%(Gallardo ef al, 2004).
ISR B M e TIE s ik s 58 £, Z 500
FEFEI, 3T AC 5 1R X W ol 1403 IO P R S PR ) 2 e o
T, G A A T FMAK | P R AL PEOER
PEALR | g BT R | AR R | AR
RHEAE R, IEsC RBUFIR R 10% 51 AT iR i
i ATk 13.8%( 5K 53 4%, 2005).

BB MR JC b el 58, (AT 58
RESHIHE— 2K A THUS R s Gt —ik
FIRZ RGBT, R B a 5k, WUk — B
IR FR; AT AT — OB E SR, B—A
P ¢ 72 DR 7] 45 550 H 9 w55 3 B 48 B AR S B A
A il FFP T e, 7R R AE AT S R (AF < 1%)
T, BAEFCEARRAMEI RS, A REIBEAL
HE, WEF REOHERR, B2, LRTERAR
FEARRIM R, A S AL U R A KAk o X
R PRE IR R, W% DR 2 SRR N B R OE
A W TR B EORA, WRZS T 2RSSR AL
2o (B EARBFE IR 2 I KT, WERFM LD
RER | BIREATETTEREZ AR | BB R EARSL
e JLUK . 5% AR [ 42 JEfo] o J5 0 e b I B AL S BT . 55
VEPEFRHOCEAR ML e s it | H6 2% R AU/ N EAR R G
TS . wEETLIRrg 2/ i bR e it
LN, R — A ES R R F— AN R 4
HEATTRO | B UE AL o R X — S A B )
KFERERITAE , L7 AR SR HA
BeFP Iy 58, SCBCHIE SR A1 FET, Fioa e s vk Ok
FE, DO T DL st AL 1 J oy H bR i & bt H & — 4
T TRAM LR

W] 75 50 S A5 7 A O T AR 1) 3ok 4% 8 e e
AN, — HRRGE AL AR I BN A . 20 i

48 90 AR R, ot ZIERE W E M
KT et % 5k (Optimum  Contribution, OC)#{
W, W TR I N R 52 8 R Ay i 1 SR A 5t A% BTk
PRIEI, S 3 A8 Tt A i R e KAk . AR SON e
A% TR IS ik MO ST i R AT T 2RIR, IFEX
TEAK 7= SN £ Al b i L AT S T TR

1

B FP2EFAR RGN E], R B etk R sl
71, MR R WEEER, BRI B S 220
U AR T R E R, ARAS RS TR
SN o R T AR E PO RE R I 28 3, 4 Bt iR E i
SEFEAHRE T — RN MAERE RIS, (45 1) B
fRIERERRTE , ¥ REMBHAN AL 2) BTRERANA
R Z IR, FRIKE R (Toro et al, 1990); 3) %
ANFZ Tk R ZE80E 1MA (Brisbane et al, 1993);4) 7E
PERRIR NS HIEE T, S ECE Z MRS A A
FHE A (Toro et al, 1984); 5) EFBIEFNEME
EBV'=EBV—).X MEATERE (A M ANBUE , X FiZ A5 1
i e SR AR ] P 4 2R 4 56 R) (Goddard et al,
1990; Brisbane et al, 1993); 6) FJHLMARIHEIE,
M— RIS A R B AL G, FEARIE 2SR
T, e KA S (Toro et al, 1990), | 3RS W& (R #51
PIHFFE R, Ko7k M N el s, BU
— FE B PR N o (B2, B3R Dy iR AR ST S B AR T
2 — A SR R B E AR T IBUESESEL, TG
DA A OB A 0 3 A2 1 S A 28 7K

20 42 90 A E ], Wray 45(1994) % it 5t f%
SRS T FetEiRt 1% 5ik(Optimum: Contribution, OC)
B, 5 SN R T A R R A S A 35 A% DUk
(PRI, RITERRSE AL 2 KT, R 2 AR 11 22k
BARBRUCE G X ARG R X T — Ry 8 f% ot
MRCE 43 LUBUED) , DI 38 245 1) B A e A i 58 K OF
He K AR B AR R L o R i B 1.

1.1

Wray 2 (1994)32 H B — A~ BA R 7, X i 1
PERA IR G OR R AT I o e SO A5 A 3R -
V=1/2s,,'"b,+1/25/b/—0(w;=w;_;)

K, s A1 s AR L SR AKS T — Qi A% DRk i
PEALAE, by R by oA BRI IEVE FUMERE SR T AE, O
AT, wwy 2R j AT A R B INE
A W] H RBE , AL 5, A sy, SEBRRERE LN
(e KA o W T T3 05 v] DL RS M ) 4 X R AR
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AR BRI TTRR BTG M AR 7™ sl W e 7 b e ) 10 i 5 135

AAEH , R EA B IR R R LA T2
[ MR AR B A . BIUBFR R, 45t 10 AR
VEFE, LRI T 35%-39%, AEAMHEACHEEE
FALFEAR T 1%-3%, HEfEEWmIsd, BT OfE
YR IFARG I, DRI TC VL 0 PR AR A 1 it A% 1 Jie R B
KAE . WAL, W AT MRS, ok
AT A AR, B JE s 5 a4 ARG i A2 1

Meuwissen “5(1997) FH B AL, 76 E
MEACIKT , e KA AL i i o IR T~ — st
it FIR N G=c'EBV, FFikEWAFREI &A1

Zp: c'Ac, c'0=0.5

K, G IREERBRCEARN 8L K, B51R
PR B ALK, mUey B it 2Kk G; EBV
AR SEA B RE ] 5 ¢ SNSRI EAL TTER (I A
MEPESEATIMEME SR A A 3842 ST 0.5, =0 R
AR §ORBEERR) s Ap oV RE IR 1 SR AR 1) -2
RGRFME; A NSRRI s O M RIEEA
PN BT DGR R M R MG P81, i R e SR A
M, RSSO 1, IR 05 SRR AR
MEME, TESE A0 1, BN 0). ¢'0=0.5 Btk
PEFIHE: B AR B3 AL DTER NN 0.5, MRk A5t AL
TUBR ¢t AR, ks B H IR0k SR .

Ap TS E A, (HRRER e AR R,
W AR W 5 o X R i TR O IR 1 2R 4 0
FB G L A A1 o ok i B i i, AN (A HEAR
W E A AT LU 3 LR 2 2R i 15 5)

Ap=2C,=2[Ci-1+AF(1- C;_1)]

X, CoOR IR RS, AF 155EE 1A
LH,
PRV AE RV E N AF=2.5%, I PR ) H e sk
XA TR T R LA . B 10 MEAUE, REE
LRBERE T 20.2%, (A2 10 AR EAL R A
0.315-0.380, BRI IAIRETR o KAt OHE
BERE R 32 ANACAR 32 DEEAS, 4 G AR IR K-
FEi e 0.1, Bl 10 M EAUS, FT OC sy 1%
HEJEEE AT BLUP & FMEEFE = 60%, Aii A B AR
3R 1B F (Meuwissen, 1997).Meuwissen %5(1998)
W FROr kY R B E SRR, SCBL T AR AR IR B
B RlCEA B8t STk B LAk, 97K T Z 0k Rl RE
I, $&m TAEHME . U0 BRI R B,
285 20 AFERE, L kR L BLUP B3R5 K]
P 44%.

Hinrichs 55£(2006)%} Meuwissen(1997)#1 Meuwissen
SE(1998)1 OC Bk kAT 1okt , FBrix It 1 ik

ZNTNIeZ < PS4  BUIR SN N [ U e W 2 N SR
DUBRIR AL TTE o A= sh ¥y T H B s, D
SNSRI RRE /N 4 UK 75 o o NS A (22 L DA 757
SR AR AL AR AT A 1 TN 35 42 A DG AE [ ke T 5 i 5
AR 1) oI 353 47 A R O R 00 R, AT 1 f R
MAERL, B2 T RRCR B B S AH DCHE [y -
A=7A4,7'+D

o, A, e A A BEATEAR 1 I 35 4 A1 ¢
FEFE, D R SR AR DT 2255 M A ), Z FErbot
F Z; M U2 M0 4Iag, Wi i AR E R,
Z=12, B 0, BB i 5t 1 A G B i 3
TN

A7'=d'-d "' z(z'd "' z+4, Y 2'd!

KA D Rxt fsiRE, Frid d ' RE S ITE . K
MBUUE EE, AT TR, BT DI
39214 J2 fi 5 fek: £ 1) d A A % DR AA

1.2

Pong-Wong 45 (2007) # 1% . H 2 1IF & # &
(Semidefinite Programming, SDP){ Ak 77 i X i 1% 35
A5 AL DT IEA T IR LA o K Fe O AR Il R £b ol 2 1E
E FILI VA A TR 2 3 0 0 PN R X R R R A i AR
fifr R A IR R, X L5 Karmarkar (1984)51 A
AAMERR, JEkREBEIEE N, B TRk,
RIFE ™48 AT AT S0 Fl N SR B LA o DSE Y £
JEE R, T2 TE S R %) G S R 2 R X A al
I, IR B E MR A iREIE S, BIFE
FME o'x IR, WE Y=0,

Y=Y0+Zk:Y[Xl.

K, a WA, x MBI £ BE, X, X
W i T, Y A kL A DTSR R Rk 1 BRI R
FE(Y;, i=0, 1, 2,......k), Y=0 /R Y 210 1 BRI A
fA] Bk Ut , NS R, it — Y R
B 15 o KU B DR 582 1 1% i ey 8 T A s L AE T AT T
BN . R R SRR R E TR, 1T
DI R P 1000 A48 5 AR 1 45 1 Y21 55 B
Sl 17 i

e TF 8 B 0 32 EAR A TR B fRE T LA
R 7 AR BN B A o o BRI A T W DL DR A S
1HS P 9 BB PRAIE T 2 I S B R R 2 1 i ey R A
ER SR o ks B9 H e diod, ek A AR b i 4w
i 3 2R AR B B E AT TR DTRRAEL, AR T E 41 5 R A
A T ) B AE T — AT /N L P o LS
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Y UESE , SDP J5 i 52 9 Y fe st 1 i Jre B L hviAk BT H
TeHT 155 3.7%—8.8% (VL WL 2 K- EFR A 0.29);
TEVEE SR T, SR E— 45 B A6 306 25 AR 114 35
ok EBRAE , s W1 H 0k A R AL LT 25
A, H BAEASEE A 1Y) 15245 BTER (E (Pong-Wang
et al, 2007). W 1 SDP Jy 3R fif A5 31| (1) 38t 44 5Tk kB
A, (RN T REHA SDP AT RCR IO T 5 —
LI

e TE 8 BN O — A0 R8T 1 52 2% i PR 5%
AT LU AS I A S oAl i A o A8 I BIR i 45 10 iy
Ji s, R EATTHE R A5 A0 BT A 2 i AN A
3o PR TR B AT AT BN R SRk IR
LR B ok 7 vk, N AT AR B B AR A . AR SEFH Y
FARERT , 2P 1E 8 B 10 5 — A A2 B Y38
A RT DA IR E Lk R, 40 SDPA.. CSDP.,
DSDP L4 & SDPSOL.,

1.3

253 AL Bk (Differential Evolution, DE)J&—Ff
ST R 2 R RO A, W AR R 22
I35 BT RIE s sl i 8 R A& A Fp#E S 7] . DE R
S, SIS A T R AR, BA
BRI 4 SR A R A ) MR BIGH R 1SR i — 2L 42 R 3R
55 B AR AR I RS, Bl B e —Fh A R 4 Ry B A A
F48 R (Storn et al, 1996), Tk iy A BAEJE X}
MRG R T AR NS A, A S — A R R
I 32 S0 A SEUREL A 30k 5 B8 A X 3k S B R A T —
X — B RE R, M 72 A F 2 10— AR Tl B (0 i 452,
2007), ZFA RS | FEEAX R, B
B R B e T SR L SR R A R A A A T R AR
Z B R,

Carvalheiro %(2010)IA N 24 H A5 sR S 2 o 251
PRI AR, 2 I MR Bk B 1
1 DE XF H bR BRE A BR TN SRS . RIS,
AT LUXT A B bR R BT AL o B 22 45 A B3k 1y
TG ST 55, I8 AR A A st o L B A
IR 16.4%19.1%,

1.4

AT BRI R B e st AL STRR AL S, SRERUAI R 28

T SRS L 2 S M) 338 £ 1 B RIS /K S Y s IR K S

e PSS C 5 A BRI SEA R B LS BC(RM, random
mating) . fix K & Pl {2 A 1] 5 B (PAM, positive

assortative mating) /N 2= RBCEA ] ZZFL(MCM,

minimum coancestry mating)%s ., i i BLUP EiE 4% 8

FhEAKET , MCM 5 RM A3+ SO 25 5#4R /IM(Toro et al,
1988; Caballero et al, 1996), {HJE, 4F|H OC #k##
BAMEAR)S, MCM 5 RM 50 A4 245 S 0 AR 7EAR K
5] BT R B, BT LS & = 29 22% (Sonesson
et al, 2000, 2002). Hallander %:(2009b)¥ RM. PAM
FIMCM 45 3 28 e 5w o FH T 2 R AR AR OR it A5 B
Fil, BAUSS IR B, 7 IR, MCM Gtk
RM &%) 7.1%, KRR 37%. PAM st f& ik
JB5 RM Y, (HEITASKFEHEINT 43%, MCM 7
BIEAF LR TORG L RN R RAGTE '],
o VIR RACHD, A RSB S, il & A O B
) 55 2 6 RARFFAE— MR b o TEARSEZ: 56 R KT
T, N OC ik #f itk — ARl 0 2 1 = B AE A
AGERARRE, Bt R, MCM RIEREHIIE A X
3 A2 BRI AR 531174 R /IR IE B

Kinghorn 4§ (1999)#¢ th T 5¢ L 1% $% 77 ¥ (Mate
Selection), ] [R] A 58 j 4™ 4 356 43 1 28 L 7 58 il o PR A
KA 55 o ACROHERR 7 1 AR S5 T LAGE o i B — A
PEFEFR AL MST 1B BARREE B2 MR, . 5t
ke . w2 rEE . JEIUEAS. GsERER . £
MrBek 8 . o FARic R RSAR S . A Tl — 4
IEF M, Kinghorn(1998 . 2011)#k— 48 H 4 e %
(Group Selection)# Mg, Jo)5iBid e MELR] . 2L H
RN 22 53 AL SRR AL 0 B2 = A IO HE B 7 T RO
Hl, %)% B 7 Pedigree viewer . TGRM , Ani-Mate
FIEVA SR8 e B, JR7EshiAa Y & Fhrbor i

1.5 ocC

Bifi 5 e 3 B U P BRI R R R BT R R, B
b2 5 AT LAF A 55 4 36 DR 4 ) o 8 B it AR v e AR
EORAL T E FiE(Genomic Estimated Breeding Value,
GEBV), JFREIEHHERET o JEP Ak O e
(Habier et al, 2009) %t 3% (van Raden et al, 2009)55 %
DA E I E S, SE5 BLUP JriEAH L
B, RGBT DA KR . BRI S KR
REARA AT B | 2 BE PR B FIUER BE (Daetwyler et al,
2007; Dekkers, 2007; Muir, 2007). ftfEiftf% o1k #
W, FELE s L M O PR R A . AR R
WE(E B, MR R E I FNC SR R M DLk 1 7]
R, ST RA) S 0 28 A R DR B R R 1
TR AR R 8, T LUK R R R )
(4 43 —F Mg A% AR DG HE P, DA 2 e AR 52 4% TR (EL
AT B TR B

Nielsen 55 (2010)i i3 T ALY, 4L 1 1Ef 2R
ARy T A F R E AL S BLUP & A



% 6 28 AR AL TTRR BRI B AR K Bl e £ T R B I P S 137

#EAT OC #EFER 200 . S5 %% BLUP BFMAAMLL, N
FHSE R 41 FRE RS B 00 5% 1 J L AE 58 BLUP ik
th 81%. Korte(201 1)1 A% 91 H e, it it
PUBTLEOE ,  HuE TR AL F1 R (nP=0.1) 7E 3 R 41
OC M %l OC WEHEIF I 2C R . RN | 8L 2%
QTL MBS | Ly QTL i s i 2k DL K e 5h 1y
AMEBEE T R 22 5 . S5 EoR, AR R4S BT
J& OC BE£ETT LAAERFILIINR A QTL B iR i 28 5 JiF
QTL /D) £k . Roughsedge %5(2008)45 i OC 1E+#%
A E 3 DR 2E 9 L PN BRI A, RL7E I 1 B R 1 I AN A
PR QTL JEI I X r s . Korte(201 )il T 3 A
41 OC HEFEF R i OC BRI 1935t 1% HE AT 2C K
ZERFW, B RIEGERINASTREEL, Bkt
N AS R AR REIRAT W HE T, Rk, mT L ORI i
00 T AR AR SR o T 5 4% AH DG Ok
il sg

2 0OC

B MK O IR PRl S A8 % DTk EIR 7 7 L
MAF Fp Y 0 FHr {E (Kearney et al, 2004), Avendaiio
Z(2003) P4l T OC BEHETE Meatline 47 F A1 Aberdeen
Angus R4 B MZORER R TS 1o FEAR TR B 3 A8
Z PR T (Meatlinc: 1.0%; Aberdeen Angus: 0.2%),
IV OC ¥R BLUP HE:ERR G, ML Rt
VR R T 17%F1 30%. Serensen 55 (2008)fiff
FRYI, TEPHE AR A0 RPN OC %,
TR SE REON 16.21%F5ARF] 14.95%, (HZEIH
FHVE AR KR AR BE FARB A RGBT  . TEMORFFh
ger, CA2EN OC WM FHFERRIN AR A4 (Pinus
sylvestris L)W =5 1 42 P9 A~ PR 7Y 388 1% 20 R
(Hallander et al, 2009a), 7£AH 7] (135 3 22 BOR ) 5% 14
T, W OC )5, siFitfElt EBV HEmY
8%—30%. TEAAIF A3 AL HE BRI 24 0F T, W OC
TEHE 5 1 A28 RN A R RS B RO B R 3R 0E R
BLUP B L £ FEAR T 56%H1 39%.

TR Sl b 3 D A 2 RS D B R T AR
ST . Sonesson(2005)EL4LL 1 2 Walk-back 1E+%
5 OC s HMZ G R, SRR, 2k EE S
A HE N [) B R T 8 st AL F JE WA T R
SRR T R RUR I ¥ %% H 5 Holtsmark %5(2008a ., bYW 7%
T OC BRI EEANAF AL B . AR R 5t 1 ¢
F O DL SO ) 52 TR SR B 6F & A I H Y 5 e
Skaarud (201 DA T AN [H] OC #4656 s 7 fa S i1y

RN, SRR, T OC W8t vk s 21 i st 14
Ji L > 438 3t A FH R e Fh 7 1k 8 13%. /K7 B ik 4%
F R Sz BRIV ] OC M N AE 25 22 i i 25 A 7
Fhai H A i3 38 (Kause et al, 2005), 1B B4R g
ARG TR . FRO T TR sk a #h
IV OC PR BEE T BRIE J S B Al

3 OC

LI BLUP ¥ At f& PR 0 K™= 2R
BRARR, B &R TR EK = shi k£ 5 Fh Y H 2
HARIER ., A 2004 F5| AFEXFIFEFFRIE, B
)2 B EIRER L FLIEXTER | BEYTXTER . H ASKTIE
KEEGE, BEoSSUREN, B, R T EEZAN
Flr, UNRT S T, AUHRHE BLUP 3G 3EAS 1945 4T
BFPRIEC P, 2 AR B8 5 %0 3 58 06 S Pk 1
Tt MiE LR B —E RS, B E AR A G
()3T PR R B ) . A7 45 B & AR 28 i iR B
% (Luo et al, 2014; Wi 77 55, 2013; skt £ %,
2009). YT E PR K =S BLUP BFAR,
e B ARG, 7E B RN O 5 i 35 A4 1 A
LI AR IR |, B BB ks, 5
1% ik I AFAE B R PR TH 25 1]

MHTETiA, 5 EBV HIEEEA L, OC EHM
T R BN R P di v T 3A 60% . SR, KPS
AR 5B R EMARRAAEERRZEN, OC #inTk
BN o RIS AR A RN R, —
MR R N R TR B Mk EE . ZBR T IRE i,
R IACE S R R B — AR AR, RURLTE
100-300 MK & . HA 2[R ML F R RN FRD
AMARE MR, K250 50-100 ME/ &R E &,
BAMCA 5000-30000 M FEA S 5 ALY
IR A B RE MY OC Wik, MEWRE T
— R EWEEST FTARR, HHBENRZRANHA
REEA—F, DMILAS, ZUJLEA . SFrkHRS
K= S B S L o I T b P K Y SR BRI S OC
PR, 1M HLK R N AR N — Bl Je Ik AR A
(RIS HL

it , e sy sea fh i A OC 8, 7
BT RIS N P 358 % A DG e AR 00 4 o o 2k A
D5k, VIR KRR A OC [EL TR ik, R
BEMBEBROR, A REIE N K= S R R B K
e SR AR R Z PR . BEAh, BT K= sh R %
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%, NEYFER A R E 2R K, WEEL S
FROLACBCRR SR IS, BF & BCAh AR A, $2% OC ik
P10 T35 A 058 A

H Rk = shi e 8 5 Fhifr s, EZ A A
HLBEALA B B ECHE X OC 345 A I St A T AR PEA 4
B, B=3EF OC HEF: B F R L6 B Hr OC
PEFERIEE AN L2 Ak o PR, ] w4 20 R 0] 0
5 FECRD FERAE P Fh A0 B A G SR RD i 1 45, ST
HTF OC mHMIK = 2R E G FFIER, 1N
OC HEFEIK SR 5 AL F R R4 il 3 32 3, XN
TE/K = 8% BLUP B & H ) B OC 1825 e Hi R
HEAt

RB, LA, WALIIR. A8 MHSKP=SRAE IR, K=
], 2005, 29(6): 849-856

LA, &R, 284, % Ko EEE
Rl2EHERE, 2009, 19(9): 917-923

XN, F¥g, &L, 20 bR Em o it
2007, 22(7): 721-729

KIEE, B FLA, & Esex e EI IR AR AEE R
PR, EDKERRE, 2009, 16(5): 744-750

s, R4, kMR, . P AERRRARIE SR TFRRERK
PERE L. b RLE R, 2013, 34(6): 75-79

Avendafio S, Villanueva B, Woolliams JA. Expected increases in

PRS00, AR

TR il SRR,

genetic merit from using optimized contributions in two
livestock populations of beef cattle and sheep. J Anim Sci,
2003, 81(12): 29642975

Brisbane JR, Gibson JP. Selection methods to reduce inbreeding
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76(supp 1): 292
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431-442
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Optimum Contribution Theory and the Prospect of Its Application
in Selective Breeding in Aquaculture

LUAN Sheng, SUI Juan, MENG Xianhong, LUO Kun, CAO Baoxiang, KONG Jie"”

(Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract Aquatic multi-trait integrated breeding system is an important selective breeding
technology to improve economic traits of aquatic animals in China. It has been a vital issue how to select
and mate the broodstock candidates to maximize the genetic gain at a defined rate of inbreeding in the
breeding system. The optimum contribution theory (OC) has become an effective tool to establish
equilibrium between the genetic gain and the inbreeding in the nucleus population. In this review we
introduced the establishment and development of optimum contribution theory, the characteristics of
different optimization algorithms, and its application in selective breeding of plants and animals. Three
algorithms, Lagrange multipliers, Semidefinite programming and Differential evolution, have been used
in the calculation of optimum genetic contribution. At equal rates of inbreeding, genetic gains calculated
with Lagrange multipliers were 21%—-60% greater than that with selection for BLUP-EBV. An improved
algorithm based on Lagrange multipliers was invented for the calculation of optimal genetic contributions
in the case of large number of candidates in the aquatic animal population. The additive relationship
matrix between the selection candidates and the inverse of this matrix was replaced with the relationship
matrix between the parents of the selection candidates and its inverse in the calculation of the optimal
genetic contribution of the selection candidates to the next generation. Lagrange multipliers did not
guarantee that the final solution is the global maximum; on the contrast the SDP method could always find
the optimum solution that maximized the genetic gain using the interior point algorithms. The expected
gains obtained from the Semidifinite programming were 1.5%9% greater than that from Lagrange
multipliers. Individual selection and mate allocation could be performed using Differential evolution
algorithm. Many issues including genetic gain, diversity, progeny inbreeding, connections among farms,
multi-stage selection, management of genetic marker, and various types of costs could be contained in the
object function and be optimized. Genetic gain and the accuracy of optimum contribution could be
increased using the pedigree and genomic information at predefined rate of inbreeding. The inbreeding
level of selective breeding population was effectively controlled and genetic gains of object traits were
17%-30% greater than that of selection for BLUP-EBV in the livestock and forest breeding. New
progress on the OC theory based on genomic information was also reviewed. The prospect of application
of optimum contribution theory in aquatic selective breeding was analyzed in order to provide reference
and guidance in aquatic animal breeding.
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