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Main Parent in Cold Rice by SSR Marker
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Abstract; Fushiguang, Tengxi138, Shangyu397 and Wuyoudaol are the founder parents of rice breeding at
cold region from the 1990s. 50 SSR markers were used to cluster and PCO analyze the founder parents and their de-
rivatives. The results showed that 150 alleles were detected and allelic variation of single SSR loci ranged from 2 to
6 ,mean allelic variation was 3. PIC ranged from 0. 0725 to 0. 6845 ,mean was 0. 3655. 51 experiment varieties were
separated into four classes and four founder parents were in four classes separately. four founder parents were far
from each other and their derivatives distributed around them through PCO analysis. Only 3 in 39 rare alleles detec-
ted existed in founder parents. This showed that genetic improvement of cold rice has progressed to surround a few
founder parents in recent years. Founder parents has transmitted their most fine genes to derivatives and pedigree a-
nalysis has the same result with SSR and PCO analysis.
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HHEHER . BRATENEERMENSRE
AT &R TNLDT 904030 744 1973 - 1998 £ 8 &,
B 65 A5 R B9 I 2% 56 R & B, 6 A& R 38t % SRR
ZHEAY GEWBRITE 1949 - 1991 4£F A 106
AARERMWER, RAGREOEFR.FEH3I A
SRR 48% Y, KB EREAFET*
AR, AN BRETREMNETEEARLE
WERMPHRERR, S EEANERAEFEEN
SEZHMHE,

BEE S FHEY W EER R, SSR Rid Rt
e FEYETEAEMFR, KE
2115/ 85 %F SSR S X EBEAE H 190 K&
BRI R Z R AT R B REY, K
163 (R Fhik R TN S AN R IR R K BB
IR 15 % SSR Bl dL & SR 29 B
FEAFTEE EREHRS 4, SBHERELRH
St R R & F A 59 % SSR BIIBFR T 48
BHAR T /N3 R R B AE SRR, A 5 B B 45
ERSABSEREAWARERS S MA 34 X
SSR B|#af 12 M4 139 fHERBLE & M7 iR &
MU RS T SMRRERAUESEES
BB R F B UM%, X R E RS

FRAFERES THEBHELNR,

LA BRI M LTI HRRBETEE
HEZKBRM, A5IALKR EREBILEKBEMLEH
MEFHEDTERNEM, 457 20 4 90 F4
ESTRGAANME, KEATLUEHDER 138, 1
FITMELA, AR EEETARLA
BRSO EE &R R RKRERR,
BEJLEMARRENET%RE,

AHRAAT LA ER 8. LH3 AL
MGl REFENTS S ATRME, BHY
SNHTFKBEI12 &3 KEH SO TERIE
SRR HETEREEAN S FHRiEFTH,.HE
AERESN . BEMRBTREAEABEAHFH
EEH,RKBRERRAREERAE AHE
AR KBEFRF AN ETFRELRE
HAERSX,

1 #RERZE

1.1 gtik#re

BL6 R 138 EF397. 5B 1 REME
s APILI 51 63 (F 1), B ARIER D KEKREH BT
#t,

x1 ftidse

Table 1 Tested materials
12 mMEK E 1] a2 AR wiG RMAK T mER Wi mRER
Code Variety Code Variety Code Variety Code Variety Code Variety
1 ERE2 12 BR7 23 27 34 3. Y1 45 BEFRE6
2 Te®E3 13 BiES 24 LML 35 B 12 46 i1
3 R84 14 BR10 25 HELFE3 36 S8 13 47 T & 101
4 ®E6 15 B2 26 B4 37 L/ 48 e /& 106
5 g7 16 BRE13 27 HI#1 38 4t FHIT 25 49 BEE 138
6 K 425 17 BR14 28 2% K] 39 5497 28 50 +¥ 397
7 KAk 426 18 T 29 @EES 40 4t FHT 30 51 "Lt
8 e 427 19 e HE 10 30 w6 41 LR
9 R 428 20 EE 12 31 HE8 42 2
10 Ak 429 21 819 32 2% R 43 JtfE3
11 Ak 430 22 T 26 33 a8 10 44 55 4

1.2 EBEA DNA ##HE SSR £ 47

BT KRS, 4% Zheng %1% i 77 3 R UK
FEEN4 DNA,

TEF 400 MBS TR 12 FRAEEKER
SSR 5 #EAT5 P B SR 5307, RT3 (www.
gramene. org) KB WM FHFE L, 51l E@ 4
T4H M. 10pl PCR LRk R :1.0 mmol/L
MgCl, 0.75pul, 10 x PCR Buffer 1pl, 0.2 mmol/L

dNTP 0. 15p1,0. 75U Taq K& 0. 1p1,0. 4pmol/L I %
F31#4% 1.5ul,50 ng/pl # 45 DNA 1.5ul, ddH, 0
5pl, PCR JZ )i 7€ eppendorf 5333 & PCR {¥ 3} # 47,
R % :94°C B2 # Smin;94°C 5 4 30s,559C 58 &
30s( EL{AIE FF pi B8 B PCR B8 ), 72°C %E f# 30s,35
AEFF;72°C FE§ 6min , 4C REF, VI~ 6%
RMEHBERABEER FTEREX S8 LG
R,
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1.3 HESH

/X SSREIPRWB 1 MK, MELEESH
WAHLAFMER  EUMBWERERART—E
ROAHERER 1, T BER 0, Bk m W H
2. iFA POPGENEL 31 it &k 4! it B H i £ N
#(Na) ; #4% Bostein B R EAHZHA SR
( polymorphism information content, PIC) & B| % i
ZHMEPIC=1-3P  PRE I MALE NS
L F B 4 B

BEFl NTSYS - PC2. 10 Ge i+ 4: #r Bk sk 47 £ 4
#5447 ( principal coordinate analysis, PCO) , 31+ &
i o 6] 38 % A 1L &R X (genetic similarity, GS) , 48 1%
HBLR OB 8 48, R ATk I AL BE X B R 2y B
(unweighted pair group method with arithmetic aver-

age, UPGMA) BB X R RHRE,

®2 SSRIMESLBHARFHIMRESHBES

2 HRESW

2.1 SSR & EMESH

400 X} SSR 5| ¥ eh R B £ A ¥ B9 3Lt 50 *F,
AT Y EE8.3% . 50 XF SSR B4 7E 51 4 4R
PRI B 150 M ErEE,BLEE R 2 ~6
N FE R 3 A, UA 3 x5 ¥ (RM246, RM249
RM336) WEMERK LT 4 4, 3149 PIC A4k
T K 0.0725 ~ 0.6845, -7 0.3655,{ & 9 %t
SSREIYIH PIC KF 0.5, EE M EAKEF 4 4
1519 LA RM336 i PIC K F 0.5(F£2), ik
ARSI UER—SFMNEN LS TEF, B4R
PHRYRERFNESHE, UEAWERUREE
T ER 137 . L F 397 AR 1 B RKEE%
REARIEL, B ERMBEE,

Table 2 Genetic diversity information of SSR primer at experiment varieties

Rid o ik E-T08 355k U ZEUELAR || i Hefotk FUBEHK EEHEGFREER
Marker Chromosome Na PIC Marker Chromosome Na PIC
RM246 1 5 0.4674 RM528 6 3 0. 4636
RM297 1 3 0. 5381 RM336 7 6 0. 6641
RM265 .1 4 0. 3645 RM214 7 2 0. 4264
RM23 1 2 0. 1589 RM182 7 2 0.3524
RM341 2 3 0. 5217 RM346 7 2 0. 2295
RM154 2 3 0. 4204 RM1702 8 2 0.1228
RM208 2 3 0.4176 RM264 8 2 0.0747
RM482 2 3 0. 2809 RM210 8 3 0. 4264
RM227 3 2 0.0725 RM25 8 2 0. 3749
RM232 3 2 0. 3749 RM223 8 2 0. 2055
RM156 3 4 0.4772 RM201 9 3 0.2478
RM7 3 3 0. 5397 RM242 9 2 0.0725
RM335 4 3 0. 5770 RM215 9 3 0. 4999
RM241 4 4 0.4710 RM160 9 4 0. 6845
RM349 4 3 0. 5694 RM239 10 2 0.3134
RM317 4 3 0. 3249 RM3451 10 3 0. 2649
RM163 5 4 0. 5841 RM467 10 2 0. 1089
RM249 5 6 0. 4276 RM332 11 2 0. 3290
RM122 5 2 0. 1861 RM224 11 4 0. 3817
RM159 5 3 0. 4554 RM229 11 4 0. 4062
RM169 5 4 0. 3225 RM2t 11 4 0. 4441
RM587 6 2 0.0725 RM235 12 2 0. 3395
RM217 6 3 0. 3602 RM247 12 3 0. 2756
RM225 6 4 0. 4301 RM20 12 2 0. 3524
RM276 6 3 0. 5639 RM260 12 3 0. 2365
2.2 BESH FLINEBTER, BIRHIRB 1| REMGER

NENBETEERSHMAERMHOEELE, A
T SSR 4710 H B ARG AR BXT 51 a1kt
7T UPGMA BE4H7 (B 1), 2R BR,51 B4
PEBREHEMUES0.60 fhEH R4 26K, G—KpY

AR HEIRBELHRREGERMHAR, P MEH
BARDS REMEMMAR, FVEH EF 397 &
HwEmMam,
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Fig.1 The dendrogram for founder parents and their derivatives based on SSR marker

MEFRMRE AR —BURFHAHRE
BRBREI—L, FIXITBHBERTIERLPE
Bt L H K REBF ST BT A AR LRl K2 g Bt X iy 80
fr gt & 6 G R, BB B AR AR 1 A A TR &
MRESTAREMAMERSNEBBXFAE, B
LERYBERKBHTT BELAKBRR %K
KPR BELE R B #RZASRESESI
WX ARSI BEEPAST 2,585
B E LRI R 138 A7 4: Tk 4 & b K AR BB & oy /B

LA PR SEEMBER MR RME. BVEE
B RIETLE R B # BEBFE R I BT R BT Mst FHL
B E R AR, KERE TRl X R,

PCO 43#r (B 2) BT LA = 4 64 £ B B W30 40
AR HEL. HEAANBTREAHER
T, EMHS X, MERMBRETTRENA;
HK,BIXS5HMIXXHB FIXRS5HEMA%
BE B H0R , B A pR RS A, ELSE 2% b 2 )
HHEE R R HBE B R
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2 ETF SSRiFIZHELRH B PCO ST HE
Fig.2 The PCO analysis of experiment varieties based on SSR marker
O: FIXARBIWWERM; A: UL, BLENMESR, »: HUXK EFR 138 HHFERM;
O: BV, EFH 397 WA RF; @ ARIBL; A B4k; . R 138; B: LF 397
O': Group I ,Derivatives of Wuyoudaol ; A ;: Group II , Derivatives of Fushiguang;

¥ : Groupll ,Derivatives of Tengxil38; [J: GrouplV , Derivatives of Shangyu397;
@ : Wuyoudaol; A : Fushiguang; % : Tengxil38; M. Shangyu397

2.3 SSRIFIZERESHEAMBRIEMNLLBRS T

METEANRZEER(BI)MTLESY, B,
BRI EHFIT MAKBIENETEL, HE
HEETAETKEKESMH, A, FHLEF 397
HERLEEFRT | A&, 5 3 Ab & R 4% 38 W 3%
FHT 104G, IAEH1 MEtbthEd Rk
MAXWFRAEFHREAF MR 138US5E
THESEE B EXFEHARTRNET H—
AKMBBRIIGEM, RSWUBT 4 MBFTEELRME
HEHRKER MERARENRE N, BIEKRY
EEFHAMERBER P,

B REREALEDL, RESWPFEEIHN
FAMMEREREYE. TR 1 KEMAAERFRH
HBRTHSLH A, B HEEEE B EHM3 4
BTRAMEBZ, MER 138 MELENTER
FEIMEMZR, FEXFZBIA, SSR BEHH A
PCO AR B EX—SHYE,

T SSR R ICHBEMURR(CS) LR BR,
EMRSELEMER 138 B GS 4+ 5154 0. 7134
0.6920, BRE 14 5E L LMEER 138 i GS 291
$70.7105 #10.7036 , AR 12 fIBRE 14 5H %
EHEZXARYBE, FHLEERNEELEEN
FUEH;MEB I3 5F L LMEE 13889 65 4
$%0.8762 #10.5998 , M RERH A ER 13 FLH
ZHERXEBELANBREYE, SLEER 12.B
BMI3MBER4FENAEFEER 138 MF A0

MELHEYES.
2.4 BRAESUERESTRERNSR
FETWHM 150 M ENRASR FI9IMREE
LA, 514 RM246 #1 RM336 S5kl 3 M
B E P, RM249 1 RM224 4 B0 1 4 ANE
FNEE, XEBAWSEMNEETLERRRER
PREREAFMERNZHETHE LB EEHENR,
EXI9ONMRASMERD , XA 2AEETHRE
1op B 1 AT LU E L MR 138 i3
R EMHERETEA#FTRAETHOLE
P REMAEREFECZHERESMAH EREETES
BEAMEMBREAR, BEREERGE, ZRBD,
FERBEEERENEEZXR ORMNEETE
FESMETFIBRPHEEER.
3 itig
3.1 BFHEEREMTEMTMHBEEEM
EHMBREN BN UL RETEBEKX,
EFXHKBEH -5C ~4C , E2ERKBRE.TEH
BREMNERX , BEREEK, HBEK"Y B4k
BRGAIEMKBIMETRETEENER, &
6 BER 138 M LHF 397 HRETE AP
K EXZRAGESBRBOIMHE MZEZE5HRER, B
BHE AW AEZRFESR, fFEE— KRR &
M. AMBIEUKABRMRR . BEEOER SR
HFAREENETERZ—,
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B F A 50 %t SSR 5P xt& T E A K HA
R HITRE SN, T LUE T S 22X 2 FF,
Y SSRIRIEE R REXRSMPRETEH
B R S1 O bR R AR I B 150 B AL
H,¥EHHk 34,34 PIC B3 4LEE K 0.0725 ~
0. 6845 ,F-3{X K 0. 3655, f i tH ik SSR 5| ¥ &
BFEERHEMEGHPEARBRNEZEE,£F
FEASHEMESMASEEHRANSMNER, &
R PCO 53 HT& M 4 A~ B T FEA M A R 78 B K&l
HEIF,ERMI LS X , HERLERELHTHL
MM S EERES MR mE 4 MRBER
BETRSBRMEAE,

MREREREY &AM ETFWER, A TRHMN
ALY ErEE, RBUHEYHNRET R B ER
2, Ml mEREEMB T2 LEMBYN, 1933
ETHETAAFEBETHMOPL 1 SHFET
8 R 95 4G Fk, Bit# m AL 824.6 F hm’ L |,
WAL EHLARBEAR KEAFERMOEEH
B, ARFAERL 1935 FEHALEEET R,20
HE 40 FRUISIABEIAGEEREEMAK
KISEZALWET 6 18 115 &M, R Rit
#E583.4 F he’ LB SHASAARMEREER
FLHARBREEMGBEMR" , ATFRFH
BRIBERMLOFEREEFMNOETTELA, &
NS AR, PN BRERE S EE3
B e 26 SeEME mAM 20 7 b, HiFE T
Ah5 | Fh BT IR BE A SO IR T L b R R R R A s e B
Rio, DA LERCERIEM, 51350 5k F R A 52 A 7
ERMEAMTREERRGESENE.

3.2 BFFEESKEEH

KBEMHEANELNIRE, BAKS FHRAE
WNHEERRHHBREMUKRBNER  EFTEEL
B ENFEARLEFEMSFE, 20 4 50 - 60
ERAAEEENERAEERIERZOER
BE, DL R Rt 5 M b i 0 R 8i4h 5 A B RC4
20 it 70 - 80 R B T EARRKM 11 S HUAFH#H
ABOEEE, 54 MANGINRRMEARREL
RHOERE,MRNEECHBIBTFNES, Bk
BEHETATI HFL 19 KK 45 HE—-HEE
WEXAEBAE WARGM, FRBALSEESH
fr, —HMAaRAEERBEENAS FZANRF
M, 20 40 90 SERUE B #TIE B THRABER 138,
EET HELHRHNARBRIARLCERE,E
HHELAERBFHEERZMNRGEERET, TR

FFERRAEEEN BHBTEEMMNEA DNASA
ZEMFER AEHXREB FH BEEMBRE
ARG BL A o (8] 41 R AT 5 b o DA e 1 0 S R,
HITRM(R) R BEE 3, FRMET TR
BAKMEHERBERKOSMHFERER 416 . ZE8 5. &
15 EBRSEEIS ERLR.BLERF6E™,
X — A AT R A A R 20 42 90 AR BT B
£ BEHERER Y 2.4 8, FUESEERE
FERREEEN S ANTI SR, KA &
PR REER, R RN TR ETEL,RET
EARBHESHMNEERR,

$Z 3wk

[1] AXZE.BI.8F. ¥ IEFENERHONETTEELIF
[J7. WA el K 24R ,2006,40(1) :11-14

[2] #H—¥.E8% KR KBETREATHNMEIRI].EHA
5%51E,2006(4) : 6-9

[3] #FH.ZEEL. 59,5 KBETEAETHFOER
[J]. KRS & M ,1998(3): 6-7

[4] HER NERKBENTRERTELNERAI]. VS
YR, 1993(1): 8-9

[5] #BxXB.XH5.083. M0 KEXEXFEN SSRIFiCH
AR KM REBON(]]. HYREHREER,
2011,12(2) : 241-248

[6] R¥% KL, KHE. X ETFSSRIFCHAFRESR
R[] MY B AR R ,2010,11(6) :698-702

[7) DEX,S5HHE, R, % 2T SSRARICM 30 4 E kR
TSI (1], BB 15 BT 4 4R ,2007,8(4) :387-391

(8] kgmy X% XHEN. S SHRERCHFALMHNRES
BHEAW[T]. MY e %R %M ,2007,8(4) :456-463

[9] #HHENEK.EER.F LERKEEBELREEZEH
AL 8 15 5 B2 31 ,2006,7(3) :264-269

[10] %% HHLE, 2948 REREMEFITEXTCERLME
ErgAaRiRSNEREREPRENHRII. Y
#48,2009,35 (2) . 191-202

[11] A EAS. LR, 5 U ETERET R4 BEE
RE)SSR iR ISR ], FEKRRE,2005,19(2) : 101-104

[12] BR#ER.AHE,L#%R, % #A SSR fRid#HREL/NES
(R BRE SRR fEY¥48,2003,29(1) : 13-19

(13) REH KEE ¥EZ2.% PEHARESHERETRMEK
BAGHELE[T]. B E R B2 ,2009,42(10) : 3381-3387

[14] X4e8 HEN, RERA. S BEOARPERTAGHE
AmEBHR[)]. b KHE,2009,39(3): 4-6

{15] Zheng K L,Subudi P K,Domingo J, et al. Rapid DNA isolation for
marker-assisted selection in rice breeding{ J]. Rice Genet Newsl,
1995,12: 255-258

{161 Yeh F C,Yang R C,Boyle T. POPGENE Version 1. 31, microsoft
window-based freeware for population genetic analysis. Quick User
Guide [ EB/OL]. [ 2011-05-01 ]. http://www. ualberta. ca/ ~
fyeh/popgene. pdf,1999

[17] Bostein D, White R L, Skolnick M, et al. Construction of genetic
linkage map in man using restriction fragment length polymor-
phism{ J]. Amer Hum Genet,1980,32; 314-331

(18] Z4R.BGHEH . AOR KBRS REMERFET R
BEB S SR T]. YR B4R ,2009,10 (2) :317-323

[19] %R BRILASEIM].BMRE: BEIRZFEA SR,
1998. 7

[20] X4#E. BEMTERK 1995 -2004 SE K BRAHHBERIER
[J]. ARk ,2006(12) : 8-9



ETSSRIF N ASH AT AR TRAA T (H2RRR

= XME,  EHUE, AR, R, MRAE, ARk,  4&IEHE,  LIU Hua-long, WANG Jing-guo, LIU Hua-
zhao, ZHAO Hong-wei, CHEN Wen—fu, 70U De-tang, XU Zheng—jin
YE FAL XL JE, LTU Hua-long (O BH ANy K2 K FEFFE T, B 110161 ; ZRAb AR R 25K FG BT, WA /RVEE150030) , A, %248, 45

iz WANG Jing—guo, ZHAO Hong-wei, ZOU De—tang (ZRALANL R 2E/K TG AT, Wy /K¥EE, 150030) ,  XI4E4H, LTU Hua-zhao (B %
VLA AR BBV B KRG T, AW, 154007) ,  BidkiAs, 45 1E#E, CHEN Wen—fu, XU Zheng—jin (W BH AN K2 /K TGRS HT
, VLB, 110161)

& it vy ST PRU]
P4 Journal of Plant Genetic Resources
GEE 3C ) 2011, 12(6)

SR (204%)
1. KAEFE B JpIT B IX 1995-20044F 7K SRR R 22 15 10 2006 (12)
2. 9K BIBITKRE 1998

3B WA T K ARG S B AT A R TR AR el o DR 8 SC ] - R b A S B A 2009 (02)

4.Bostein D;White R L;Skolnick M Construction of genetic linkage map in man using restriction fragment length polymorphism 1980

5.Yeh F C;Yang R C;Boyle T POPGENE Version 1.31, microsoft window—based freeware for population genetic analysis.Quick User Guide

2011

6. Zheng K L;Subudi P K;Domingo J Rapid DNA isolation for marker—assisted selection in rice breeding 1995

7. XS RRRTE SRR RRTIAS S BB 5 it Pl i AR O T R8T =1k 5 7K A 2009 (03)

8. WUV SREIE ; Wk 2 TP AN IR OB 8 7 R B aE AL AR U D06 3] = RO RS 2009 (10)

9. gk A A 4h ; SRR T AT R 2 B B R SO RSO S S e A AR P s T D PR ST -1 43R 2009 (02)
10. W4 AL WRIEE T DX 22 58 Jd S A 22 R P 5 DU T S ] - R A% 052441 2006 (03)

L1 RIS ; 2 ORI AR K BRI R A 22 R R A0 T DI T8 0T - R g A R 244 2007 (04)

12. AL & T RIDE RS 3 TSSREFE 304 KA I itk 14 se M 437 L3 T4 30T - e g A% e 95244 2007 (04)

13, A  SRHELL SRR Ik T SSREFIE M4 a4 2 R L 7 DI T8 3] - R34 W8 05244 2010(06)

L4, A SO ; R v R SN 7045 4K 1 58 R IUSSRAR LI % 22 Bk S 2R DL 3500 50 T DI FI96 3] - 8 A W5 05430 2011 (02)
15. s IWITEHUKTR B R 9B 11 TR AR 1993 (01)

16. 5K 75 4fi; A v 53 RIE T SRAE TR IAEI] 1998 (03)

178 R skl TR E T2RAT T 20 i DRI 30 - B0 S A 2006 (04)

18, FE5 TR FH YT VTR s AN R R SRR S BT D8 ST =3 i ARl R 2254 2006 (01)

19. BT R A P ; el I SSREF IS BEAT YL AN bl () 8% 2 RERERE ST DATIRE SO - 1R 244 2003 (01)

20. FBAEAR FEAN 2 0 b5 2 SO 1 -5 At A% 2 5 I SSRAs ic Rl DI 30 = v DK AR 2005 (02)

KRB http://d. g wanfangdata. com. cn/Periodical zwyczyxb201106006. aspx



http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201106006.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8c%96%e9%be%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%95%ac%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8d%8e%e6%8b%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%ae%8f%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b8%a9%e7%a6%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b9%e5%be%b7%e5%a0%82%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%ad%a3%e8%bf%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hua-long%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Jing-guo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hua-zhao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hua-zhao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Hong-wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Wen-fu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZOU+De-tang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Zheng-jin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%88%e9%98%b3%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%b0%b4%e7%a8%bb%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b2%88%e9%98%b3110161%3b%e4%b8%9c%e5%8c%97%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%b0%b4%e7%a8%bb%e6%89%80%2c%e5%93%88%e5%b0%94%e6%bb%a8150030%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%9c%e5%8c%97%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%b0%b4%e7%a8%bb%e6%89%80%2c%e5%93%88%e5%b0%94%e6%bb%a8%2c150030%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%9c%e5%8c%97%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%b0%b4%e7%a8%bb%e6%89%80%2c%e5%93%88%e5%b0%94%e6%bb%a8%2c150030%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%bb%91%e9%be%99%e6%b1%9f%e7%9c%81%e5%86%9c%e5%9e%a6%e7%a7%91%e5%ad%a6%e9%99%a2%e6%b0%b4%e7%a8%bb%e7%a0%94%e7%a9%b6%e6%89%80%2c%e4%bd%b3%e6%9c%a8%e6%96%af%2c154007%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%bb%91%e9%be%99%e6%b1%9f%e7%9c%81%e5%86%9c%e5%9e%a6%e7%a7%91%e5%ad%a6%e9%99%a2%e6%b0%b4%e7%a8%bb%e7%a0%94%e7%a9%b6%e6%89%80%2c%e4%bd%b3%e6%9c%a8%e6%96%af%2c154007%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%88%e9%98%b3%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%b0%b4%e7%a8%bb%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b2%88%e9%98%b3%2c110161%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%88%e9%98%b3%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%b0%b4%e7%a8%bb%e7%a0%94%e7%a9%b6%e6%89%80%2c%e6%b2%88%e9%98%b3%2c110161%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8d%8e%e6%8b%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201106006%5e20.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%9f%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201106006%5e19.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%87%91%e6%b3%89%3b%e6%9d%a8%e7%a7%80%e9%9d%92%3b%e5%8d%a2%e6%b0%b8%e6%a0%b9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb200902028.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bostein+D%3bWhite+R+L%3bSkolnick+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201106006%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yeh+F+C%3bYang+R+C%3bBoyle+T%22+DBID%3aWF_QK
http://www.ualberta.ca/fyeh/popgene.pdf,1999
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zheng+K+L%3bSubudi+P+K%3bDomingo+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201106006%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%8d%8e%e6%8b%9b%3b%e6%9d%9c%e6%ac%a3%e8%b0%8a%3b%e5%90%b4%e6%b4%aa%e7%84%b6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kzydz200903003.aspx
http://c.g.wanfangdata.com.cn/periodical-kzydz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9f%e7%88%b1%e8%90%8d%3b%e5%bc%a0%e5%ab%92%e5%aa%9b%3b%e6%9b%b9%e6%a1%82%e5%85%b0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgnykx200910001.aspx
http://c.g.wanfangdata.com.cn/periodical-zgnykx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%86%9b%3b%e8%b5%b5%e5%9b%a2%e7%bb%93%3b%e7%9b%96%e9%92%a7%e9%95%92%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zuowxb200902001.aspx
http://c.g.wanfangdata.com.cn/periodical-zuowxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%8d%8e%3b%e5%88%98%e7%81%b6%e9%95%bf%3b%e9%99%88%e6%b5%b7%e8%8d%a3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb200603003.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e9%80%b8%e9%b8%a3%3b%e6%9d%8e%e8%8b%b1%e6%85%a7%3b%e9%83%91%e6%a1%82%e8%90%8d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb200704016.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%bb%b6%e9%a3%9e%3b%e5%8d%a2%e6%96%b0%e9%9b%84%3b%e9%99%88%e6%99%93%e7%8e%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb200704002.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e5%ad%a6%e6%b5%b7%3b%e5%bc%a0%e8%89%b3%e7%ba%a2%3b%e5%ae%8b%e7%87%95%e6%98%a5%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201006007.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e9%b9%8f%3b%e5%85%b3%e7%90%a6%3b%e6%9d%a8%e7%95%99%e5%90%af%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201102012.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%b2%a9%e6%9d%be%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201106006%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a7%80%e8%8c%b9%3b%e6%9d%8e%e5%be%b7%e5%8d%8e%3b%e9%9f%a9%e5%8b%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201106006%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%b8%80%e6%b4%b2%3b%e7%8e%8b%e7%bb%8d%e6%9e%97%3b%e5%bc%a0%e6%88%98%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kzydz200604002.aspx
http://c.g.wanfangdata.com.cn/periodical-kzydz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a9%b9%e5%85%8b%e6%85%a7%3b%e9%ab%98%e7%bf%94%3b%e8%8c%83%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_hennannydxxb200601003.aspx
http://c.g.wanfangdata.com.cn/periodical-hennannydxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%96%b0%e6%b0%91%3b%e4%bd%95%e4%b8%ad%e8%99%8e%3b%e5%8f%b2%e5%bb%ba%e8%8d%a3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zuowxb200301003.aspx
http://c.g.wanfangdata.com.cn/periodical-zuowxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b1%e7%a6%8f%e6%9e%97%3b%e5%ba%84%e6%9d%b0%e4%ba%91%3b%e5%8d%8e%e6%b3%bd%e7%94%b0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgsdkx200502002.aspx
http://c.g.wanfangdata.com.cn/periodical-zgsdkx.aspx
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201106006.aspx

