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OB ALAA ZHRSGWER T REEH (57,917 FieRk) XA EH (81216 Ktk ) i 7*
174 (TNB )\ $KAFH (K T34F+5LAS, NLP ). #E 30-100kg B 3% & (ADG ) #4KE 100kg ¥ 2/ (BFT)
#ATT EAER AT, BRRBSWLERET: SRGFFFM IS EEMRYRRITE, NEHFF2t
A RHMRPAREE. KO KO REWRAETZAE 55 K & 248 EAE A 4 0.1422 #20.1282;
M EATHL G4 EAE S 4 0.0514 = 0.0778; AXE 30-100kg B 3E & 69463845 5 4 04011 F= 04212; AR E
100kg H B /F 69845 A 4 0.5270 #= 0.5427. ERKAHFRKEH T, NLP #= TNB #jif 4648 X551 % 0.4650
#2 0.3574; ADG #= BFT #4408 %4514 0.1003 #2 0.1716. 2K @ % F ,NLP & BFT #1%4448 £ #4-0.1685

(P<0.01), MK &% ¥, NLP & ADG #= BFT #4448 %4514 0.1590 (P <0.01) #2-0.1297 (P <0.01 ).
it AT ES AR, FTESLBEH B AT 7. MEAAFRS A R RAETR F ey R4 %
AT BAFERY, ARMRFFHEERGIRSITERA L2,

KigiE: BTG AT BE, BRE;, df4kEx

Using multi-traits model to Estimate Genetic Parameters of
Production and Reproduction Traits in Pigs ABSTRACT

Ma Huan, Liu Xiaohong, Chen Yaosheng
(College of Life Science, SUN YAT-SEN University, Guangzhou 510006, China )

Abstract:Fixed effects those react on two production traits (adjustment of average daily gain during 30 to
100 kg, ADG and adjustment of back-fat thickness when weight is about 100 kg, BFT) and two reproduction traits
(total number of born, TNB and number of lost piglets, NLP) were analyzed by using variance analysis procedure
of disequilibrium design in SAS program. The results indicated that herd, year, season and parity had significant
effect on BNO and NLP. There were highly significant effect of herd, year, season and gender on ADG and BFT,
Variance components and genetic parameters for TNB, NLP, ADG and BFT were estimated for Landrace and
Yorkshire using a multi-trait animal model by DMU program. The following heritability were estimated (first
number for Landrace and second number for Yorkshire): 0.1422 and 0.1282 for TNB; 0.0514 and 0.0778 for NLP;
0.4011 and 0.4212 for ADG; 0.5270 and 0.5427 for BFT. The highest genetic correlation (approximately 0.47 in
both breeds) was estimated between TNB and NLP in Landrace. Negative correlations were estimated in Landrace
and Yorkshire between NLP and BFT, the absolute values separately were 0.1685 and 0.1297. The correlation
between NLP and ADG were 0.1590 in Yorkshire. The estimated non-zero correlations between production traits

and NLP show that a joint genetic evaluation of production and reproduction traits is recommended. And because
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of seléction, genetic correlations may change and should be estimated again after a regular time interval.
Keywords: total number of born; number of lost piglets; average daily gain; thickness of back-fat; genetic

correlation
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B EEERAAEKE B ER— A2 M T B TR, EHBAT, SHTERma s iR
YRR LER, EAKERSMERFEM FE T EBEERASER . EETIHYEEEITE
P EIVIET R, ZETHHEBERNRS, XAaRbBR2EMSMTHERZ—.

IEER, EKERMEEEROKEIHECER AT R, FEMTTMERME BN . ERAE
RIEHIX M 1999 4E BETFFUAHAT A KRR E MR A B & 451745 Wolf £ (2005) FIF AR,
FHHME. B—REFE RS 6 R GRS P iE 7 80 DY HoR AR B X 8 7n BRHE REAT T8 51T
0, ZMARAZTZERRE, B FRLTRHEM KBS . Kupa % (2013) XFHES~F5.
BT BRI 0 E AR R RN B K AR G AT T A S H S, BR
ZRERPESLERE, EHPTFEAREKY,

TEHBEMLERY, SLPEEBERANTIE LI (PSY) AR SEYNEFUEEREMR, Mgk
#(number of weaned, NW).5 5 /7 ¥ (total number of born, INB)E #R & HIAEEHE (r > 0.8) VP, FHkEs=
FHRBE RO EEEEERIEET R, SR ERRE BN P16 ), BRI ERE
BRERNIBRBNRETRSET SN ERF (WA, k% O FEERERTRY, TEX
EEFFEESSEIPEA T RES. FbAT s RERNATEEAERFRG—E2, USHER
REWUMEAE R RIEE IR, LR ERTIIENMZERAN— I E, HRERKFEH (aumber of
lost piglets, NLP) ., iX [] B thi8 % T R R 3% B T XFERRFIA TR A F s L= A it 4z R0, BaiE
NEUEEERE. ARBEEIEKREFEREEETER, HERETERERD-03mn/FErEE TR (&
CHFA TSR, FHRERTHERID, HEARAARHEEREMN BN FENEES —EnEmn',
Hit, AMAKNEZBRE=EAD: (D MRRFEIERETEFMTTRME: (2) RS HERNBEEN
BEFE. R, BIE 30~100kg HEMKIE 100kg B ERHTRESHENMT; 3) SHEEH
LR A A KRR MR AT PEE R, AFMLREEESENSE.

2 MEIEFH*
2.1 ¥

ARSI 5 EEMERERNT AEEEANZOEMNE (WSQY M WSXX) 2001-2014 £E[H] K
EEMAKARBNET LR, EFIEREINREEE. ERERIEEMER=A 0, BPREFEETR
910,458 %, BHEWEHERMES. RS 5. &F. 5. HEBE. HEKRK. HEERIEZRE
& ARMERIEFEE 73,212 %, HPKAR 30,908 %, KA 42,304 ZEFEMES. BF. WEH. W
EHH. KIE 20kg AE B, KIE 100kg A H#. &IE 30-100kg HIME . K IE 100kg WEEL, 5
HRIEFRIL 65,931 %, HAPKBEH 27,019 %, KA 38912 %, FEIEFAMES. BF. 285, &
BB, SBBRIR. B RTIME. BEHE. TEFE. STEE.

HTERPEASHIRE, FTURBERBEHNSEIRER, e FIEL SirtE2 (B us3SD) fEARIE
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HEWGEE: ADG: 541.60~1118.03g; BFT: 5.36~20.64mm; NLP: 0~5 3k; TNB: 4~20 k. ZH{%
FMEBLEET ROSBERA, BoilleZETRaRsEd G5 At B (6-8 AH). & (9-11 4.
& (1222 A6 WANEN. RIS 6 MER, 75181, 2. 3. 4. 5F1>5 (6).

2.2 HithHE

RIEBIE AL A M EXCEL (20013), RERICFKHEE R KA SPSS (19.00 X
IR R BT R TG 52 PT. KA SAS (Statistical Analysis System, Version 9.2) {4 GLM it
FEXI M ADG. BFT. NLP 1 TNB R N HIT T EM T AR ZELER (/D ZHRHE). MEINER
FHIE - TMERENEZRAEERERCFERMRE, UFEAEIPHRZER. IS/ SAS AT FEA
e, X5, B5%EEEE DMU EMERBTERG, 538 DMU wRFHEFECH (*DAT)
MRE S (*alD. '

KRS RS R T MR ENNMEA SN B FME (IER RN VRt R
MME A4, @I kERIEIT REML Al LE SR H & BN A EZMM FEA S, @i EA B & RS
FEMREETHE. SHERSER BEE B RSAREYRR, BRAMBSSIER, TRERSE
BB E 2 AR ABEY R Z M E— B ER. BIBEERP GLM FESTER, B&EE T ERT
BAE S EUE T B R E 2 BRI B R T, R 1.

21 BHERERB DY RYIEE

RO RN TNB NLP ADG BFT
B F y v v v
FH F v v v v
Y F v v v v
ik F v J — _
M5 A v v ¥ v
KAF T B R ) v — —
BENIRE R ¥ v v v

&iE: F: BJEKE; A MMl EE; R MEHEE.
14 TNB. NLP. ADG. BFT W& REER AN,
Y=Xb+Za+Wpe+te

Hep, Y= MEEAE; X = B @R KEKER; Z = RS KBIER, W = KA BN R BAE R

b=BEEMEAR, o= MEREENAR: pe= AAKEREAE; ¢ - BIBERNRE.

BN (h?) FBEMER (0 MfEHEER:

2
2 _ Oa

T 02+02,+02
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e cov(ay, a,)
, /031 %

Hep, of = MERERNFE: of = KAREREFE; o = BILRE,

cov(ay,a,) = HEIR 1 AR 2 BTIBR X,

3 #R

MR 2 A4, KABMKAEKFBEF=FE5 50 11.46 1 11.89 3k, P/ RAFH 5 F 0.734 Fn
0.876 k, KAXKRKATEFHTKAERE (P<001), WHRERXAENZFHEBELAEREP<0.01). KEE
ADG F1 BFT I¥HME 2 518 849.92g. 14.44mm, KHEMEH ADG #1 BFT HI39{E 4 74 833.36g. 13.83mm,
KABKHERERNTEESETAE#EP<0.01).

RIFIETESERSIYER S, RABNKAEFEEIRPBREASE. FRRE, KRABERK
AR AREZERAKR, AKERNBEAHESTERER. KABNXBEZAPNERAK, EKER
B s B T EEMER. BFT ABE 4Lt ADG IS5 K 0.1. EHEMERIBEHPERK, A
¥/MF 0.15. XFF TNB Fl NLP Rit, KEERKARERS KA HETER 5%, KA SR
7%M 3%. BEFENRZRF ZHMMETERTH, SERERRETUMER KBS RERMEE, £H
PEIR 80%~90%KE, AKMEIR 45%~60%K%0.

2 KAKMAAEOERERMEFITER

LLE HER HHK FEME REE CV/% B/ME BAE
TNB 27019 11.46 2.90 25.26 4 20
NLP 27019 0.73 1.02 139.50 0 5

- ADG 30908 849.92 90.99 10.71 542.01 1117.68
BFT 30908 14.44 2.27 15.74 6.93 20.64
TNB 38912 11.89 2.95 24.83 4 20
NLP 38912 0.88 112 127.76 0 5

YY
ADG 42304 833.36 85.52 10.26 543.35 1118.03
BFT 42304 13.83 2.26 16.33 6.24 20.64

ZHERFPERF, KEEMNKABTEEIBNMAERRRNR 4 Fn. B, KEREMXEEN
SRRRRLI . BN RXRBAILEHE L HARE X R LR ER, TNB 1 NLP Z [BHIAHX RELE
K AR AT H5R 04073, 03169, ADG F BFT WX RF0AT] 0.84. EKEES, KR
EHMEREERXER, HXRETEEN 0.18~0.32, WK% FHBEHCRE, #BET 0.

EKE¥F, TNB # NLP BIK AR Z B JLFRA MR, Xt FRARRKHR, KAFERSN
AL ] 0.3982. X FRANIERZEMA< RS, BT TNB-NLP fl ADG-BFT MR AZFH K4, H
fEAER REE RN, BIET 0. FIFEERBAEXRE, BT TNB-NLP fl ADG-BFT MX Rz 4b, Hitk
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MRRPEB D (EXFHFRFIE). K, KARERERMEEERZ AINREARERTRAK,

AR S HBE R LB KA K.
#3 KERMAAKIFEZFERBEIRAFEAS
TR BEALAR R TNB NLP
x "?ﬁéﬁfﬁm 0.1422+0.0076%* 0.0514io.0057-**
LL AT 0.0466+0.0078%* 0.0339:£0.0067**
BEML TR 2 RO 0.8112:£0.0154** 0.9147+0.0124**
b BEALZUSE ADG BFT
L ﬂu%;g?;m 0.40110.0055%* 0.5270+0.0030%*
REALER 2 3R 0.5989+0.0055%* 0.4730+0.0030**
LT FENLRR TNB NLP
buziiffﬁiﬂ 0.1282+0.0066** 0.0778+0.0055%*
Yy FRAFRH BB 0.0754+0.0060** 0.0338+0.0058**
BENLER 2 BB 0.7969+£0.0125%* 0.8884:£0.0112%*
ffh REAL R ADG BFT
w ﬂu?ﬁx%ﬁ?sﬂ 0.4212+0.0045** 0.5427+0.0023**
BENLIRZ U 0.5788+0.0045%* 0.4573+0.0023%*
&iz: **RFP<0.01,*&F P<0. 05.
F4 BitORKEMAXEENMEEXRER
e PR B LL YY
TNB, NLP 0.4650::0.0649** 0.3574%0.0523**
TNB, ADG 0.04830.0362 0.0547+0.0321
I AL A TNB, ADJBFT -0.0262+0.0339 -0.0197+0.0299
6::1:2):F ) NLP, ADG 0.051940.0505 0.1590:£0.0364**
NLP, ADJBFT -0.1685:0.0478** ~0.1297+0.0341**
ADG, ADJBFT 0.1003+£0.0266** 0.1716+0.0222**
KA TNB, NLP 0.0748+0.1462 0.4220+0.0891%*
TNB, NLP 0.217740.0068** 0.240120.0056**
TNB, ADG 0.0024+0.0077 -0.0081+0.0065
TNB, ADJBFT -0.00360.0082 -0.0004+0.0070
BEHIRE
NLP, ADG 0.0054+0.0074 -0.0012+0.0063
NLP, ADJBFT 0.0013:0.0080 0.00760.0068
ADG, ADJBFT 0.0285:+0.0142%2 0.0909+0.0126**

&ix: ++£ 7 P<0. 01, *&F P<0. 05
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4 itig

MARY, REKOENRAENRYSEKRE, RAFRENERRFBN, X510 KFHAK
W A X, ARFR S TNB Kfliitiss 7B 0.12~0.15, NLP B8 4E /776 E £ 0.05~0.08. TNB
I NLP Mk B, SEEERE TRBEEIERIMA—, XREALEERE A% . BB
Fi EEE R . FEREURFEFREEKFEL FTHEERFR. 040~0.45 1 0.50~0.55 435128 ADG
# BFT Mttt HiEE, BYEReErde s, X XagniemgaTKak.

BR—EHEITHE REEFEBREEKERMEEERZ MAAEMER 0, NTTSHEKHRFER MR
S BIATIRAE A, HR Pedkovidova Z1E 2002 R R EHEIR T IS A BHTBAE ST RO AP
BT EEMERBRE HEERE, &6 55 KERIEEERE RBE B TR &S R MRS 4 R K
. BETEAR—MERIE, MERMIEN—DNBEBITIESRN, BRI BT HA R K84 PR
B—MFEERMENTR. Wi, SIRBEENIZE DI EROMETEE, RIS ERIZ5
HEEINER - MG EME, EEAASGESEMERITHEEE. Fik, nREERT wRIEER
RRHIE, 3T ASREBIEIR R BEAT B AL WG R R Bk .

—HIRE S H AR K R B AR (EEE) SHRRERBYEARSEIERR . SR, Estany %
7E 2002 SEHLE B RB R BT HRAA KR BRI ™, ZEIX MRS, BHFR S ERAE (R
WEFFEUERR) FIXTREE, FHE 75-165 HREAREHA R, EXETREMNE, TREFEVEERT
STHRAL, (BRERRBEMNH, LBRANNBAENAEFGAEEEZR . XERKRELRAEE R
WKEERR, FRNORERIRIE S S8 T B R AR AR A KRR, n SRR A 1] 6] R O
XPRER A FIG KA G SR R KR 2 R R R AT . R RRH B~ ER L
PRSI B S AR AR S AR BB BAESE, SRBRN R B R AETE RS A BOaT i A R U, wolf 408
M7 [F) B #2364 55 LT BB . iX— 3 555 Hyénkova I Novotna 7E 2007 4EXT H A8 58 i #AE B0
BER -, ZLRRFN HAEBAE KU NERSHNTESEREEMRAENLRESRD., RE RN
o TEREAMENRI, XGRS EKMETRE=ERLME.

FEHEMRAR S, KABPKIE 100kg BEE SHRAFHHEEHERR-0.1685, BIE—EKTEEN,
B EFGEK 6mm, WHRFHATRESEM 1 k. KABORIFES B TE 2 BRBERERA 0.4650,
R IE 30-100kg HIMESHIE 100kg HERE ZRIHBEMHEER 0.1003, HARFHREFEEHKES 0
EREZR. REPERKEENMEETE, NEEREREXNFIERNATRM. KLU, KAEEK
RRIE 30-100kg H¥E SHAATEAREMN 0.1590, BIFE—EHWEN, HREFEIN 6g WL SH
TRAFHIEI 1 3k K BERIE 100kg HEE SR HHSR 4 H%5-0.1297, B =75 5K 1E 30-100kg
Hi%&E. KIE 100kg BHEEZRFBEEARELET 0. AREXAENMHEEE RS, NYEMNEEE
T IR B EAE 9k B 1R bR P A1 BE Y SR B SR T S

AR, KERERTRRAFHSRKIE 30-100kg HIEE N 2R FK EMHR, KEERNXEREBTRFH
5 1E 100kg HREZ R 2B AMER, BKBBMETER T RAHE ZHALE RS E. Krupa %2013
ENRRERFE—ERE LA B, EMALERRRNAKMAXEERR, KAEEREY, XTRE5%
HfER AR EMESARAEXY. KEBENKAENRIFEERIE 100kg BEE IR ERX
4r509-0.1685 F1-0.1297, X—IMR U BRTENTEUEEEERNEETRE, BESEENRK, Ke
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SBEHRFATHHIE M, WX SRS AT K BB IE 30-100kg B E SR RATFH AR
AN 0.1590, %k REE — U IR E A4 B A —F*P), Holm M7= B F 85K IF 100kg
B BB A B GBIL 0.5), MR TS E KAEMME . B, ERTHEERNNR,
BRI Y DE B MERE IR, NSRS MR Z BN, DUEEHERHE, K5
BRAEFRH.

5 ZEit

AFIRASERFYRE K BN DB EEER (TNB. NLP) RAEKMR (ADG. BFT)
BT T SEhT. SEEHERER: B FRARKF BRI MG TR /78RN 0.12~0.15 1 0.03~0.08,
0.40~0.45 F1 0.50~0.55 4355 ADG # BFT Kttt e 1V E . T BREERAERMIR I BEHE KNS
BER: REFERAE KRR AR, £ RBRAERIER Y [ dE BB R R KR
MEFEMERABEEIHERA LER.,

SEH: (B
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