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[X@A] % #HE; &

RER-IFEKE, AHAFRBEPLHEA
FEMMY, & FAO (It AR EHR) Kit,
1998 F R EHE A HN 4.857x 10° 3k, Hit R
RS 50.93%; HEEB N 4.722 x 108 3k,
di R A BB 43.46% 5 BT’ 3 693 % 10°
t, Gt RBALETEKN 43.87%; AYHEERN
29.41 kgo B R RS BOR AL B4 B 1L 1975 4R
T 2.04x10% kA0 3.1 x10% 3k; BAEEAMA
BB BI L 1952 N T 3 392 10* ¢ A1 23.46
kg (B 1), AT, REFBEETZHEEH T
EHBMBTKENERE.
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Fig.1 The change of total pork production

and pork consumption percapita in China

(from statistical data of FAO)
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XEMHANEFTHIBFINRTENEAETH, AMERTRAEIRREMSIESHAMHER,

T 472 5 9 0l 19 7= R R
1 RAEFHORE

YU ABEROFILRE, EELFHRRME
FOKFRIRE, BHHOEMHBRMEFEREAHET H
FERFRY ) N B EE AR ; BEE T RILMEA RN
AR, BHEBEM I ESERGH T REUEFHIFH
EEFEMNEE; MERMETHETANERE, K
WEMBRFRBEMMERTNE TR RETH
T, MM EETC RN MM, &R E RS
THEFRRE. RESYREEHC b BEEAKOF 3
AB G FKFE. REEEMHRRG KA,
1.1 EHRFRAE

RENEMER+2FE, EHRE-IT2HK
BEED, Kb AWEUFFEERTH,
BIAHOL 15.2 3k &4 KRR MM, XK
ff LT A P Ah s o R I A AR D LS SRR S AT
BARMI ; RGN A R A AE L R A
WERNYERMEBERRERBHBEZE, N 20 HL S50
ERFE, SHFEREEIMSE., BB RT3 F
fE, HAELEEEANIFR T EMHERFAA,
B 70 FARK 80 FRMEAEE T REM TR
AR, BRRESN, BARRT 6 MRKX
BERK ‘FMRL” M “RE5#° QEE, 4
BT a8 MR X A BARTE AR R G A
PERAR Gt TR AR
1.2 ARAMFESHEFRFESE

RRTE (1930-), B, BWALATLA, PEIRKRK L, £hRLK¥EHE
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o 32 T 3R B IR A b AR 7R K S F0 b0 3 3 E A R A
BRBOR, 1978 LAY, ZWSIEEIMURERM,
MEEPANE. EREEMTRREE, FRUM
FHABE, SIHEEIXEH . ZXRXE
=, BBRT KEREMER. HEEHAXEE
¥, 2ESHMARTHMMET T/E, EEHEFTE
AR, LEAEMRBaRES 25 M RAREM,
1978 £ LG, $FFIR 1980 F HEBEMFH%E 5| 3# Lan-
drace %, 1981, 1982 FHERKHH . XEHE T
ANEEESRBREAREROTIZE, KRRMET
REBABEHNFE, IREIEE, 5KAK
EXEFR=ILAE; AKA. KBMERE=TH
REBRBMILEE, HURBDRERRALETIERE
K0, BEAEREEKER . RS A RK R,
HRAASR. “NE” HRPFIATEREXA
H “WREABE"RESEAMEFTERRIAR B
FERRTA, HPMEn 8" RREEAX
B, AERMLRY, fHEATXHBR, RIGH
BRNEEERERE,

1.3 FMURRETERENA

BE & T 3 2 oo M R R AN 3 S R E TR
ER, 1964 FEE Smith RE TEEWRTEE
BRRABEEFEITHGR. HAFRBREERH—L&
FRAR, MEEHR PIC A7 . £EHK Dekalb 2
CIE3:3- i IR %3 & i e AW A 1 7 N
R, - ERAREXATETEERETITEN
#MRH (Hybrids), RAHEBAMTHRESE . X
BNFALR ERE-ANTENEFMHITRT, BEFL
BAREITLRER, REEI™BHES HEE,
ML ERERMBEHETER, BMAMPTHER
BIRZEETRR, 488K AHHMEE™. ¥
e REFERR, Bikd, 7TUTSF AR
HHEMEROTHEN, BREBREFTFHBRRME
AW, REE “tRH”. “A\L” BRGFHT%
TMERBREFTF I/, BFHT SALITLEBRA4
MEITURR, ERTREBCHETERER, B
BTREFMATHE, A% THE X P EERER
A DIV RAEFHZRNME, HIME 788 g, iX90 kg
PRE A # 155 d, FRAEE 3.0, FkERX
64.1%, BET-HARIL 497 kg, RARAE
BAEEIIERREFEZHABRE,

1.4 MNEERSRETMS

MENERMBTAE, BE 1907 FQI82T

HRELE-NERUEY, FELRENEHFN
E, BB TFHHAELNBERNRERAEKA
U, BEEMER. MM, HEMF2EEHA
BYWEY, HRAGHEFMNEH TR, E20HE
WFER, ATFREXNEBRMBEBANEHZAR
MEE, SkASWERFHRALEEBRE, mx
H. m&gXx%, BXHTAMNBYERRESTK,
BRTHEATRNTES BN, FERERBHR
HEMBRBR G, AMAEATARESRE, H
i, 70 FRUEFEEERTELHESZESWE, B
MEtERREE MFE RN EN TR, £ 90 FR, H
FHFHEARAMITENERNG R BMEEE R B
A, tRAZ#EZS XA ACEMA R4, LB
BB SRR A EERBRE TR, RZ,
BRAKRBTHFERS, TURHERE BN EE
BAEBMBRERR, REHFRBEFEREIER
HEHLYEBRNWEY, XEA 1965 FEKM 4
MERSLE— R AR, B 1971 4F, 7 26
AMILESLT 36 M E Y. 1935 FME KB H
—AFEEREREY, BR2ER 7 M AKEEY
EYE (MEBW, 1990), KA 43 000 km? H + 1%
%, HMWAE 7/ M HEBEEY, FUEAR 1350
ki 90 ER M, AREXHREILT -TERESFE
Wi e &5 5000 kAHEREREY . HEUAPKE
BB AE, M 1954 F£F 0k, HTTH™AE
AL ROBTR, HHE B RN E LK
R, T1960 BT HEAELFEMEY, BE
EEWBENRLT 25 MHEY . RETF 20 4
SO ERMAKREREMNEHRE, 80 ERMWIAH
KERBAMBHAMEHTHAHBRETH TR
THAWE, 1985 FREF -1 HERENH
— P ERNAERNE PO, MRTREM
BT TERRMEL. mEL,. BELTRRR,
BEEFEUE TEMNAHEA, —TMUARZNE
(testing on farm) A ¥, EH P E (testing on sta-
tion) NHKWMEH RELH R, 5ZHERK—
RINMEREZRS RN, B (PERLARELH -
BEHBER) iL8, 81996 ERUMEKGHEE
FEBWRER 414, HPAXEHRE 181, W
(BdeasE). (WILba). (BRREEEY
%), (BRREBARETHEANRE) F, XBETH
RETREEETHTENRRE, XABHENE.
REMENENREKERED TEENIEM.
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20 42 50 40, REHERE¥EK Charles
R. Henderson L& T BAELK M LM BIM (Best
Linear Unbiased Prediction , BLUP) F#:, X#H
MEBTMGE T ERR T EFBEENERS, BRE®
PR, RFIFERSR: BRSAAREERN
58 REIEBRIFSE MR 2 ; ABF IE 28 Fc i B A 1R
Z; BERARMEK. ARBAKREESR, BK
RBEBRR, WEBEAANIBEEMAERLS;
FAMNMEZRIER, BREERKERNRE. H48
HMTFHRETRMORE, ZHTEEFHTEPRNA
R TR 20 45, 80 ERHP MM E T BN AW L
EMERE, XEKEZE, mngXE BLUP &% M
ATREBETFME, KXERTTREARKWEE,
REE 80 UK, FFMH X BLUP % #E47 BF 52,
1998 SE454 “thin” &1, Esl#HMmF P, FH
BrstRL A BLUP & TR KB L FM, PEAKE
gt GBS B WAL KM, HATHT M A
1.5 FFEMFEBERERBEEMPEA
1.5.1 #ARA#+ BERLAVEVERERE
s, EBMERATRMET 20 tH4a 90 £R47,
HIZEAREIREZLFHER (MEAX, &9
g, =E&. fimEHE) A (economical trait lo-
cus, ETL) 52K DNA fRic, HHHAT
SFinicE Bk (molecular-assisted selection) 3
BREG ML, BEEENE B X ERESGE
B, NTIREHWETERRNBHFRE. HEEN
BARUWEBRSPENREEHUMBREMYEERE, &
EXRBMBTHRRHER, B 19 F16KPERAT
FEMDNA 5. HBiRE, XEEEFRAHR
HRICERNESEE LM TR 3 000 Mrid,
KERMBEIE.
1.5.2 %FHRIHZARGKRMNEHA HEAT,
FENL QTL (quantitative trait locus) % H M &
ROABANE, REEFNECEMERAA#E
(gene scanning) o B TEF AN RBE KRBT
BHE W EBEE KA %, RSB BL QTL
EMNME B, (UREBERUBNREVWEREH,
BN LeRoy % (1990) KB T W% A &M E
EMH (major gene); Janss &F (1994) #F]A Gibbs
WETERATHEIARBE N ERER, BEER
EEEMERARM RN E R LBk
EAhEH, LR QTL € EREAKLEHNE 2+,
MBENMEAMEHEEREE RYR1 EH (Otsu %

1992; %R, RBIEES 1995, 1997). ¥ KB H
B K88 Z AR (Edofor-Lilja % 1995). ™= {F
Bl R MER R ZAEE (Rothschild % 1994) .
HEEMEARRYMEEERE HSL f1 LPL #R (R
BT % 1999; Harbitz % 1999) . WL P AE B B9 1% &
EROEBWRESES (H-FABP) XEMAR
AR RIRESEHR (A-FABP) #H%, An-
dersson % (1994) AIBKME AR S KABE R
SHRBERR, REFRABAEKI I EBERLEE
QTLs, AR RN 4 SRR L FEERMEY T
BE. BREMESEFRMPEWEPAEZE 70 kg H ¥
H./MGKER QTL, X HEIME . UL 4%,
SYMESE QTLs WEFIWBRBMEER. ME AN
15 SRAKFERNBENBE QTL. NLF%EHK
QTL i F 3 S§ ik, Sw310 E Sw967 X 8] (5
SRk E) FESUVME QTL, B, HREEE
EMERBR I SRR LEMIAKRE RE
(MYOG) L7 68 5 WLEF 4 $ i 8t 15 28 R 4 3%,
BEAMTHNEATRESHEERERER.

1.5.3 HERRGFLHBEE HEETHER
B, XBREDBE (EREER)., ERERAS G
(Inbipmts) . REEERFRPEUNE (WEA
) RRHERE (W) wHR, mRARRE
BB % ¥ (marker-assisted selection, MAS), | &
REEFENERENEREAESER, REFHXK
R, PImEEAT 30 ZERBBE=FHEX —%
R, BHREW; AEHT S0 BEAH BT
¥R BT 1.0 k. Rothschild % (1994) % I ¥
EZ K (estrogen receptor, ESR) #H R =
MEBERZ—, REMEFEBLESRART
PLgEdl 1.5 L B8 1 kE= AR, £REC
B S, FETH (1994) R{EIEEL T Roth-
schild FAMBFRLER, FNELZARPEE (fol-
licle-stimulating hormone, FSH) B ¥ 3 %t (5 2 #= #l
WA S — 5 EE, XA E AR LA E§
2.0 L BEFEA LS K EEF . R RE
FRMEAFREREERA PCR - RFLP %41
AR, BXTREEHBLESE RYR1 BER (i
ERR) W TFEWEER, HBEFTFEYWEEAR
H5ERFHHESEES, BHEHRENERETUN S
R (HEBRX, BiEES1997; BEE%1999); F
A PCR — RFLP 1 PCR - SSCP £ AR, &1t 3%
HSL#M LPL BEERNZSHEFEEMBAEXR
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BIBFST, A3 HSL 1 LPL 2 E 7T LAE A EE
Bk FER S FhRic (RBUTF 1999).
1.5.4 #AAHAR FAHERBEARBZDIYAE
e, MAM TR R A EREA R A
MERHABEPREITHEEREREY S HAER,
SREH, ¥EFBTRR S%. PEHRLA®%
B, M 1989 FHEAEKMREREANILAE
ZERPRBPEEHEERE, 23U 1MHARK
W, HAERKEEMERAARSH LFREERE
HERR 13.4% M 10%,
BHEERBEARNAFHERDIDIRE. BilE
ERBRTHEHREER. FRERGER. BN
BERSHEB, Sl ERBENRRRENRBEE
BEESAAE, NiFAHRES, HNREE
WAMRZAE, BTN . FERATEREIAK
FrommER,
FAKEEBERFRIFEHY =R, ARES
MR FAR M BEER, NmERNBORS, A
HERDYHERE, NEEZEESYITHRER
FAEYEHNAERABARS.

2 21 LB FEAHGES

2.1 MAKEFHAR
EMHEGROETHMERTRMREMN, Ol-
livier , Haley A RFZ X REBIETIEHEEFRH BRH
HAEMKETROEZR. 20 HELURK, ANEE
MERERREKEE. ASEARNEEEHR
HERE, 30 FRid THEAEAMMNEBERSE
WHTEANE, IR TREEARNEEH
R, WIRE YR, AR UL SRR AR
EREHBRSHN: -0.1~-0.5 mm, 0.2~0.5
em?, 0.3% ~ 0.6% ( Sellier and Rothschild,
1991), KM —HERNEHE ETKAFRFEKE
HEAAFTHER, BEIVREEENERNEERB®H
ERRE. BRAEEEAN, ERXRRPERENE
FEEAR, ANELRIATHER,
BATERRBRUEMAMMIH G, XBVEREA
PR A AR A AU A PR 8 P52 LA BB B
(%, IMF), —fiAN 2% ~ 3% & 8 i 9 F A K
. XE 204 REETRET 33%, FETPREAL
REMT 35%, BNABHBTRET 27%; %
1978~1992 SE A B F AL IR TRET 49 50%,
kKB, KB N1%ER, HBERWH4.15% T

F32.05%. MRARBHRAAATHER, A
RAESKEBRBGEHAEEUEZHEE, A
1% % Hal" M RN EHEWBFRENAAFTHE
=, BREMNYARESLHERR™EMN,
AR AMAREA A B M= B X B Y
HEKFE, RESBENFEREEEARZIFTHE
MER, —BREERAFNATENTRH BT,
BZ, 2l HENEHERRERFNEER
RENENHRT, #ERRERNASMEKEE
MERARAR, EAMBEMER. ARNERE,
RN ZED, EMETHMHRTROEL, Ff
Hirth&REEK,
2.2 EENFREROTRAF
AUBN, FHCHERELFRRE, YR
RHBERSKEEHEK, AMYETFHHERE
®, MRS FHEREREEELR, RAFTFER.
BHIBEARMREIRER, SHAMNATEREHEK
MA®. ARFHABRERE, ARCHBEEnR
BBASFTEESEATHMHES, BHEUFRE™
EF &M (R).
2.3 MEXMBRENRESHA
HYBRIERFERKARRFALNUE . RF
Yy A S R O 2R BE R X 0 R BT MR A
FREE, BEMERKESNATRERRNT
B, Bk, RAXHENRHELR, HEERXRREEK
R, EATKEPLEFBERBREEZRAE.
BHRBENTE S22, 7ERMARF IR
Er bk, IREPBRFHE. BARSHEEAFH
R, BREREREFESEMERE,
2.4 REMENTERMBETR
RECSIHKBEANREM, FBLRBAH
5, SEGHOURREEENRERRE, WFEE—
ARERRAE, SRTEXE “URAZUER
F, EPNUEIE WNEHE, BLAERNE
BARANELRE, FRBMEFMMEKSEM.
2.5 MESFEDEREETH PR
STFEVEREENATEMRREE —BF
HERER, BERARCRARTRI AR,
BRFAWASY—#, RERANBRX—K
ARBEBR, BMAT, EEAKN 2% ~3% 2
HBFF, 0% TRREAIBN. Kb, CLEM
BERZBRUGH, REEL 10 M ERER
RelfkE, FULENFRERAERNEF Bk
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Development and Prospects of Lean-type Swine Breeding

Xiong Yuanzhu
(Huazhong Agricultural University, Wuhan 430070, China)

[Abstract] In this paper, swine breeding process in the world, especially in China was summarized, includ-
ing the investigation of native breed resources, importing excellent foreign breeds, selection of new breeds and
special lines, cross utilization of special lines, breeding swine testing , etc. The application and achievements of
molecular genetics and biotechnology in swine breeding were briefly introduced. The goals of swine breeding in
21st century were discussed, and some suggestion on selection and breeding of new breeds, preservation of swine
genetic resources, breeding swine testing system and application of molecular genetics and biotechnology in swine
breeding were presented.

[Key words] swine; lean-type; breeding
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The Application of Innovatory Thought in Engineering

Zhou Shining
(China Uniwversity of Mining and Technology, Xuzhou 221008, China)

[Abstract] Innovation is most important for developing economy in China. In this paper, the author dis-
cussed the excellent character for a talented person in innovation, the basic principle of innovatory thought and
the executive method and steps. He explained that the scientific thought was the most important means for in-
novation by his experiences. He emphasized that firm confidence, strong wish in innovation and deep and wide
knowledge were the foundation of innovation.

[Key words]  innovatory thought; wish of innovation; engineering
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