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Genetic Diversity and Variation Trait of Shaanxi Soybean Landraces
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Abstract:75 Shaanxi soybean landraces were selected and a randomized blocked design was executed,then get
date of 13 agronomic traits. Extracted DNA from five seeds of each landrace,amplified DNA with 42 RAPD primers,
and analyzed genetic diversity index of agronomic traits and RAPD bands. 42 RAPD primers were selected from 648
primers,and then 310 fragments were produced,an average of 7.3 fragments for each primer,the polymorphic per-
centage was 96% . The genetic diversity of Shaanxi soybean differs in different regions. Either the number of the
highest diversity trait or the mean diversity value was higher in region North Qinling. The mean value of genetic di-
versity of RAPD bands were higher in region North Qinling while lower in region South Qinling, but the number of
higher genetic diversity index of RAPD bands in region South Qinling was higher than that in north. Three groups
were got from cluster analysis,landraces from same regions were tend to one cluster, clusters generally reflected the
geographical origin of landraces. The first two principal components account for 10. 95% of the total variation,but it
separated landraces of the two regions. Landraces of different regions showed significant difference by AMOVA anal-
ysis, variation between and within populations account for 7.94% and 92.06% of the total variation respectively,
which were significant( P <0.0001). The genetic diversity of soybean germplasm was higher in region North Qin-
ling, although there were many tiny variations existed in population of region South Qinling. Populations of landraces

divided by Mount Qinling showed significant difference.
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AR ICMAELRCER S ZR AR DL HE
HEHEHRE BEESTFEYEERNER, TR
FF & ih ) —F 5] DNA #5iE 8] LA 4 F K F LB R
SFZENERMAEXLETY, L%
N RAPDBIYMIR T HHEH. BA& . #HEHI120 /M KE
MR EEE, ERPERINFHREE
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FEAAHILFEFZLEFEMASLHHHF, A
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UPGMA 3B R A 5 A% eh, #1882+ B
REATHERES L, WARKEDRE —&
BeTE A S H K, R, 24 X TRAE KT M FEY R
MERMRAERLRENTRIRE, RFFREU
M 1035 43 B 79 K & Fb 5 W8 08 P 3k H 8 75 By RROR
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teo ARBES S 158 R B 7T K G AR5 B B KR
FRTIRKRE AT REEHELER, I AT
FERBEEEMSHETEEERM,

1 #E5ERZE

1.1 RE#e

BB ES" =B R M 1035 4HBR T
REMEREPHBARERET 75 B, AEFE
AR ME A TR/ BERREERY
AR 12 4~ & #, B F RAPD 3|9 K 6 ik, 75
BHERFS SRS . BHER.E-HE
BE1,
1.2 HBFE
1.2.1 XEREREEHR 2005 FHHELK
ISAKERFHERTRAGRAILRABEKRE
RE=Z¥HNX HIXARIT3IKREL,3FTK,
7K 2m,f7EE 0.6m, #kHE 0.2m, /NX TH X 3.6m?%,
AEREAELEY OFES RRR; RAR R
HETEEZS hEEKRB . EXEVH. 4B 4
GEL QEE T3 R X N3 % W H XL
(K xT/B) BkpE GRESHER, TR
K J& P B $perten 2t 5] 4 = i) DA7200 BT 4141 Y6
BUMEEARMERSR, BMEREE 3 K,
BOF 18,
1.2.2 RAPD ## DNA #£EF Doyle ' i
CTAB %, RAPD 5| E LA TAEYTHRER
AT), TagDNA B & 8 . ANTP RNasa,10 x buffer #§
HIbEX AR E, Kby a A B R di= &,

RAPD S S 4688 20pl, Ho B & 20ng B H
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Table 1 List of the 75 soybean accessions used in the present investigation

kg %—%5 B B 3 X B9 H—%HS ] R X
Code Serial number  Variety Origin Region Code Serial number  Variety Origin Region
1 ZDD10255* HBkAERG Ka #6dE | 39 ZDD10459 A # K] RIEH
2 ZDD10170 AR % B #1 || 40 ZDD10376 EXR R& E-107]
3 ZDD10207 AA%BE @l F2ipdr || a1 ZDD10609  /NEEE T BUH
4 ZDD10199 BET K& =0l || 42 ZDD10445 A8 R RWH
5 ZDD10250 * BRED nE Fupde || 43 ZDD19503 KEE TBe R
6 ZDD10315 L 4= @ ZWl | 44 ZDD19497 HER k) e 1Ly
7 ZDD10297 BE®/ET =l gt | 45 ZDD19463 FHEE HE 23]
8 ZDD10299 By ®R FMd || 46 ZDD10442 HE" Ag E-207 ]
9 ZDD10309 BHE =) #0WL || 47 ZDD10454 BEEY L] RIbH
10 ZDD10337° NAH#% <3 Wl |48 ZDD03629 NA K B E-10514
11 ZDD10371 X8 B #ud | 49 BE 125 E-175 4
12 ZDD03614 HES K& zud | s0 ZDD10600 o eE R £33 ]
13 ZDD03618* /MEE(2) B b || 51 ZDD10656 /MRBE R FibH
14 ZDD10408 HE&T iq::] i 52 ZDD10661 ®¥g HE R4
15 ZDD10413 BE B¥ FibdL 53 ZDD10699 BEY Ha E-370
16 ZDD10418  HEH®E K& #wi 54 ZDD10664 * BRED R E1d ]
17 ZDD10386 XE 3. ] E 305 55 ZDD10694 BETF a2 RILH
18 ZDD10379 $RE %] #mL | s6 ZDD10698 * BE®s ¥ RIS
19 ZDD10646 minig BH E 105 57 ZDD10683 ST K E 1.0 ]
20 ZDD10636 AR 9.} #ordt || 58 ZDD10757 Brg R RIGE
21 ZDD03669 W ES ] #rdk | 59 ZDD10762 g7 [ 1] RIGH
22 ZDDO3671 HEMERE R g | 60 ZDD10796 BEg Sko) RibH
23 ZDD03666 /MET (1) L3l] ##d || 6t ZDD10775 BET /4: " 173 ]
24 ZDD10730 -84 3 #0 62 ZDD10777 B¥Y Ha E-300:
25 ZDD10742 By iR #8i | 63 ZDD10768* B4 #E E107 ]
26 EENE #0K 64 ZDD10825 aEa¥ [LE:] -0
27 ZDD10809 aug wH #&d | 65 ZDD10868*  M4EHK il FILE
28 ZDD03700 ¢ X =) 3 el | 66 ZDD10841 HEKE L3 RISE
29 ZDD10802 * ®65 R, #erd |l 67 ZDD10845 BT HE RIS
30 ZDD03717 =nBY TR RikdL | 68 ZDD10828 KEE [:E:3 E-100]
31 ZDD10184 " g XA Rkl || 69 ZDD10883  REB K AR N
32 ZDD10517 HEES T i@ || 70 ZDD19536 EET HE 100
33 ZDD10458 * AAR HHE ZRE | N ZDD03691 GSRNEE L] RICH
34 ZDD10460 EEXRBEE  HH g2KE |72 ZDD03706 KRUES L] #IH
35 ZDD10422 LA % 208 |[73 ZDD10927 * HEE ing:: B
36 ZDD10509 kK4 EH R wz0E || 74 ZDD10907 55 wE E-107: ]
37 ZDD10473 HME fif].::} B0 |75 ZDD10912 BREKD e R
38 ZDD10373 BAE RE BWH

HE " SRR F LR % RAPD 5|4 Accessions marked by * were used for selecting RAPD primers

41 DNA #i#,10 x PCR buffer 2ul,25mmol/L ¥ B ) Imin,72C ¥ {# 2min, 36 4~ 1§ 3F; & X W 72°C
Mg™ 2pl,2mmol/L ¥ FE K9 dNTP 1.2pl,10umol/L #  10min, KR 7E PTC- 100™ BH ¥4 L #47,

RAPD 5[#) 1ul,Tag DNA B 458 1U, RMBFEN PCR =Yl 1.5% BRAE SR EE I i Tk K
94°C W1 ZF £ 2min 20s; 94°C 4F 4 40s, 37C iB Kk BIKEWA 0.5 x TAE, R4 Z0E(EB) 1 5,
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GENIUS B LR R G ML RE R,

1.2.3 MESHITHH
RZAERBERIAEEFHE, RESHER

- E AR 20 S R HER R4 R 10 %, M

B1EX, <(x-2))BBI0K(X=(x+2)),80.5

MrEER 1 K, HERRAZRKAE, REKEL

K:H' = Zplnp, HHAERELENROEILHRX
#) Shannon-Weaver i# f& ZH I, Kb p A FE—#
RE i BANAMEHRE S EBRNE S,

RAPD F" = H MK & R R A 0.1 R&iE
F AN E - FE—ZI,EWiE N1,
EHR 0, REERBES R 10 R)F, REMRME
FreEIR AR 1, Hofl 9 M FHE N 0, % S &
REFEHE R 0.1 FEHIE, 71 RAPD fRic B4 —
BIERFERBERE, URRIEERZRH(PIC)HER
* dFZ B R EMRE,S, =(a+d)/(a+b+
c+d), Ho,a ERBHANBAHBEEHEHNH,J
RARBANBFHEEARZEENED M c HHER
ERANRMZ—LERFEHIE, UBRKER
(D) Xt & Fba) B A BERS, D, = (1 -5,)'”,

k2 L2ASPHERFIURRT MEHY
Table 2

FRBEIE RS . THE 00 B LB o X ) 2y
EERAGGEE, A NRERE FPHERZRN
BEN, HENFHER(UPGMA) kT RE S
o XF DR 50 4 I A8 T AR 43 40, PR A E R
SERRE BB G EGHS R, BOTFHE
587 (AMOVA) #4771 43 B0 % 4 (] LA % 38 4 K
s ER,

2 ZR5HH

2.1 RAPD #FiRiDEE S HE

B 12 4~ 3 8 3F 648 4~ RAPD 5| ¥ 5t #
eI mE, REBY MER, B 42 M5 HEW
W ESHIFH RAPD 5{#1(F£2), X 42 15
PE AR HEZ04 M E&H , HF£25
HEWH 298 K, ZHHLEN IR, EHBEHT
YWY ®I3IANEW, FWHR/NBHI 500 ~
2000bp, HHF M AHHBE LI YR S378 A
S2054 , R 12 %, T HEHRLHT PR 5168
FS194, £HE 1 &(F2),

Name,sequence and the amplified results of 42 primers

sl mmEAcsy) D TAVH  FSHEERM O L, sy  TRARHC SEEEEK
Primer Sequence otal' number of Numbc_er of Primer Sequence Total_ number Numb?r of
amplified bands  polymorphic bands of amplified bands polymorphic bands

S2 TGATCCCTGG 5 5 S335 CAGGGCTTTC 8 8

S3 CATCCCCCTG 11 11 S349 TGAGCCTCAC 9 9

S8 GTCCACACGG 8 7 $369 CCCTACCGAC 5 4

$27 GAAACGGGTG 9 8 $371 AATGCCCCAG 9 9

$29 GGGTAACGCC 11 10 S378 CCTAGTCGAG 12 12
§52 CACCGTATCC 2 1 S380 GTGTCGCGAG 9 9

S68 TGGACCGGTG 10 10 S1012 TCCAACGGCT 5 5
S148 TCACCACGGT 2 2 51025 GTCGTAGCGG 10 10
$149 CTTCACCCGA 8 8 $1052 CAGTTCCCGT 11 1
§159 ACGGCGTATG 8 8 51066 TCACGTCCCT 8 8
S168 TTTGCCCGGT 1 1 S1117 GCTAACGTCC 10 8
$170 ACAACGCGAG 10 10 S1182 ACCCTCGGAC 7 7
S175 TCATCCGAGG 9 9 $1360 TCATTCGCCC 7 7
S176 TCTCCGCCCT 2 2 §2047 TGTGCCTGAC 10 9
$194 AAAGGGGTCC 1 1 52053 CCTGGCACAG 7 7
§202 GGAGAGACTC 7 7 $2054 GGTCCGACGA 12 12
$267 CTGGACGTCA 5 5 52093 TCGGTGAGTC 5 5
S275 ACACCGGAAC 7 6 52126 GTGGATCGTC 8 8
5282 CATCGCCGCA 2 1 $2139 GGTCTCGCTC 8 8
$287 AGAGCCGTCA 10 9 S2141 CCGACTCTGG 11 11
$303 TGGCGCAGTG 2 2 $2160 CACCGACATC 9 8
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Frequencies of polymorphic RAPD bands
1 BEMRAPDZFHETS I BREXE
B PHEESE
Fig.1 Distribution of the frequencies of polymorphic

RAPD bands among 75 Shaanxi soybean landraces

2.2 BEAXEEASHEMEEY

BRFE K& 13 MR I8 15 SR 18 BUZEL. 600
CBIEEH) ~2. 106 (EXFH) ZH, BZREMSR
Wi @M AR ERBESESE R DEFRRFE. 24
MR EZENR O EZIER AHRNE ENE GBS
B AEFMPANLETEH T MREEREN#E
ZHUER, FILRMAERR BT KRR
BRREIRE 4 MERMBIESHEREER. £
WR R RAEMEEAEARSTE 2 MR EM 3
B ERR R, RWILRFHERRE SBEER.
BB R  EX R BN EMEN S
BT MEREBEESRAET TERE LM, B E

FERTEIEE kW AR ORI 3 MR b R IR L&
Mo BESHERA R L RWYRE &R 0.40 KL E; %
BEAMUESIER EORSE EEZN GH
B AHH AFEH6 MER L BRMEER
®TRGILGRF ER T EF R A TR &
0.30 LUSh  ZEH i tE R EMER AR, Bk E,
TR ERERERROEREBERE M
Wil B R KNP HE, BRRGIL >R,
R R R ARG SHERTRREMAM, K
FERISFIL G & 1R T B R BN, /]
LA P Ah P TR SR R A R . RIS AR
BEHREZHEERARE TR E LM, LB
R SRR BRI RS, AME KK RF T
PEIFY FRBE . REETTLUE H 20 & A
FEtRE S ERT AR K, %085 & Fh 12 5B
BHEARSEEER KRN

RIME 1172 42 4 RAPD 5{ ¥ s fu iR
e BB BB FE, FARSIERE SRR
BRA-B 2R RMBEESHERBBERNGY
B ZRERHEEEREREBRRENGIDE
1B 2 RESHBERRBEHENSIYUH 11 1,
A2 X5 H,24 M5 Y BIELSHEEBRRER
> UL, HE 18 M5t ERHAHHAA R R
It >RGE, REMIL, N 42 1T WEE SRR
B FHERE ERLHE >RiILI >RRHE, 5K
CHRR B BH—B

R3 BEAENHBESHIEEN
Table 3 Genetic diversity index of Shaanxi soybean land-

races

W EREER
Genetic diversity index
;22 R
Code Trait Brig Rl BNE
Shaanxi North South Qinling
province Qinling
1 B 1.993 2.109 1.636
2 FHH 2.022 1.863 2.066
3 FEHH 2. 106 2.050 2.013
4 FEEHK 1.964 1.801 1.955
5 NEEK 1.993 2.064 1.787
6 2738 1.993 2.136 1.711
7 BHNE 2.027 2.005 1.887
8 BERE 2.002 1.857 1.879
9 BEER 1. 600 1.727 1.112
10 By & % 2.094 2.012 1.733
11 BNAETE 1.970 1.966 2.014
12 ER-3:00] 2.019 1.652 1.977
13 KBRS 1.956 1.839 1.954
14 REHREHH 1.980 1.929 1.825
15 RAPD #fig ¥ {4 1.468 1.385 1.348
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2.3 mMEEEEEIH

% T (B 38 1 B B 4> A6 95 B R 0. 254 ~ 0. 605, 5F
BRGER A 0.492, 17024 0.035, XAKAE
MERT(ZDDICI4) IR ARMEANNA R
(ZDD10458 ) i 3% 5 B5 25 &3 (0. 254) 3k H TR &
WEHERTZ(ZDDIOSIT) 5EXRAILHEEMBAME
(ZDD10473) 2 [a] i) it 15 BE B8 £ K (0. 605) , X 4 4>
AR BIRTESR

ZIRdb LR R BB A BEE (0.490) KT
W SRR R (0.476) B HZH K £
RABE(F4), RRIL SRR FZ 6 K F
A% B B 5% K (0.503) , i 55 %% 4 Ry 5 R 9 5F £ B
BERAITREEKE,

7E 100 SRR M BIE BB P, B/ YR E B
RAEAZKERFAZE, A RXEHBENREER
HWEAEZGEMHZE (B8 M) BA KL EES
Wt ZFpZE (21 %), REL (11 3 ) RER
BN EGFRZE, & 100 W RENBEEE
B KERRAAZRIL SRR KR ZE (79
%), EEEWE MM ZEIKAE 16 4, RF 5 3R FE i
deEFzZE,

F4 BRAREMRZEAXEIHENBEEREN RESR
Table 4 Genetic distance between different region popula-
tion and the ¢ test results comparing the mean ge-

netic distances

X g W R RME BRE R8It BHHE

Re- 4 BE s Min Max Noth  South

gion Pairwise Mean Qinling Qinling
of genotypr distance

644k 496 0.490 0.033 0.366 0.579

EIAEE 903 0.476 0.037 0.254 0.605 1.271

#Zitdb- 1376 0.503 0.030 0.409 0.589 -1.385 -3.352*
FIH

LFE0.01 K EERBE  Significantly difference at 0.01 Level
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Fig.2 Cluster result of Shaanxi soybean landraces
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Fig.3 Scatter plot of Shaanxi landraces principal
component analysis based on agronomic

traits and RAPD marker

2.6 RAB.RRIEXEMRENER

4F75 &5t (AMOVA) B 7R, Bk 73 K B 6 i
RERGEIBHEANMENER LSBT BERH
92.06% ,ZKE ALHARKNERER SBBER
#7.94% AX %57 2B H B EK (P <0.0001)
(%5). X [H] Fse fH 71 LUAE 4 o B9 2t X BE Y,
FIRAG TR R R A A B0 58 15 40 3%, B — T R B
kEHRIEZ R IE, X Fe HH 0B, RmR
WHEERAUSBEE ETLHE; Y Fse R 1
B RN UHEERELRAE L BAR. FHR

R IL A R SRR Fse (£ 0.0794,50
BFERBENARR(P<0.0001),

x5 SIBRBREFTFHESTER
Table 5 Analysis of molecular variance for 75 Shaanxi soy-

bean landraces

v BmE T o TR
.. DF SS s i 'g P value
variation vanation
FikmE 1 202.58 4.20 7.94 <0.0001
BkmAMERE 73 3350.57 48.63 92.06  <0.0001
bR 74  3753.15 52.83
Fst:0.0794( P <0. 0001)
., A)
3 g

3.1 3%F RAPD B3| IR 05 1%

RAPD #RiC & —Fh 8] 2 A % 0T M Ve B it 1% 25
SHFE, BREAREE B MBRE. I HT
EH DNA BS54 K, ) ER AT BREEZHHE
BT, AMFTAMLE L 42 ~E 51 RAPD 5|9
Xt 75 BrBR e K G RT3 18 8 310 MR
WOHPEEEAE 298 &£, 5HTHRELEN
9% , EH B &I YT 7.3 MR HEERLAWE
# o E Chen %1 B B 4 48 (L AR (HTT
P91} )40 {5 K G54 Fh gt B9 B AR R HL B (52% )
EEH ML LS HIEBN 48 (BT LK,
L (U7 )40 BRIFERE M0 BEHERTURE
FRAREDH 45 AMBEKREHAEB I RAPD £
HREHBIER (SR 64% F82% ), EEHR
WHHATEZSIYHEMERFI MY HY SRR
e ER K/ R, A5 BT A MR A A
ZEBAEEY M 1035 4y T K T 84K P il B
O BT S o) 2 M 648 4~ RAPD 3| 4 o 75 16 1y
Ky g RT SE5HRNSIY, TUEEHELW T
ET-

Thompson 21 F| i % B 4t 3% A 5 5 F 138 5
MEIT—E3S MREEHENEL RAPD 518, )5
RBIERATREHE SR,
EHFRATRHEN 648 15, 8 TERER 35S
AL YRR 16 X BERKPRE 1 %4319
(S194) EABA TP HERAE 254, XL
FrRAMRMBAR RSB, AP T Ik £ AH
5[ #7 %t Thompson EM B LI WR—IEEHNE,
A BIA 42 510 0T % B BLD S kT
AT KTl fE ZHEEFTHR.



24 MHES AR ERWRESRER TR ABR 333

3.2 BBXEBEETRHA

REAAEEERMN KRS T ERE, 21
“RE"B“ANL"YEKEE RERE E 5B
ABE HRAERFWBRTE XS #HEFEA 1035
B ERRECBUXFLER LML P LR &L
BEREM ., EAPERXREREN -, 50A
W RSP E2ESBPR -—SBFEEHERXKIEH
R N AN FE-Tag 3. 13 PR L hoN- |
REREH—%K HAKFEWEARERE—E. k%
TR RERAE AT RSB REE—EFR
FEATRREAKRIESHNE, XTHREEXE
BESHEEKFNSHHALRE REFRNMR
H, AMRRABRILAFRESHERTERE
SR RENFERRRERGTRELHEES R
FEBERRE —ENER, XSHWAMFFEX
EHHREEA—F T EA GH . 2R
SHHRERENERAATRMHILSHBERBERE
BBHMEEES™, PERKEHER L, 75
MESTKPPWAREEMATREL RN, KB
T—ERBEFERNHENENER, M X5
AU BRI RSBILA S R B TR, 2
FAFERZEEEZHHEMUNER BRESER
—%,

SF £ BR, b X RS R 2 B EB
AAERELRHHLAEERA, LhBERAS
KEMER SR RERN92.06% , 5B TRES
A ZERELGRHBRZENERSETREN
7.94% k1R B E KV, LB R0 RSB EE
EWBRAR. Chen " BFE v B L H# ¥
L) 4B KERESHEN BHEEREIET
10.1% By #5253 Li & B b B B 3 B K
SHEEUESEB R LR LR LT 4 4 EF 4
ERBREREMNBESHER, ZAMEER S
BERKI18. 1% BRZEANERSHERN
12.4% BXRASHABEKANETEREEERM
11.3% ~15.1% , XEEREBHEHA , KT EERT,
PUBGTER T, 2HANEREZHR,BES
R SRR EMER N 7.94% , KT R
KARER HEHTEE , BT UKRA —-TEH
X B b R AT LB, BT B B AT AR IR
I Zo.

3.3 BEXEBARLERR

HERFGEILN SR, RBUELILSFHBEEN
BEZHEXRTEVHEMHARE, BESHEER

BORA B RS D R B E RS TR
RETRANX—HE, RERRFEVRICH R
B2 MDD FREHRFR(B D), BRERE
SR, BRI GEHIBBEFAER I AAKREF, TR
KR RAAHBEPH 2 ~KRE, NE3 BT
BEHRBRILAHBEAISHSE|/THEANER, |
R EZVEZHIXEESEBNPPIIER, B,
BEHENSHEETFTERILNGFHE, HTFHRAE
B SR R 7% i LB = B BURE B A BR P K
TEEPHBN, RRHERESAHRELTRE
b &%, %=, RAPD #5iC )R Bk il 22 04 B & Fh B
EREMR EEWEFR (22 M ERARKME
FEB(5 Z)BBTERISHBK, €824
RAPD #RiE M BB E B MR, F 24 MG
BHESEAEZRERTERI, BRA BT H#
fEZHLEREZRIKTRRE, £=, KM
B BEEEBSHEELAZRERRMZHE, HEE
VR AP R B PR RN TFREILH S, X
BHEHAREESAHNERRETZ MM/, L
& PIBESE T 1863 4 o K G R 64 45 45 # R
BEEEE  RABRBEERENREESHERE
TAHEREESLEBIES HRA BHFEXEH
GEEREK SSR EMNERB MR EHMA SN
R PEAT X RS, PR PR A
EXEFRHIMBBEEREX, AXMEWUKRTEXE
REEXANRIRA, LLEE N R HE AR,
BRZVREIIATHENBEEERBESALENRTS
L2 Rt E AT SERE RS H KM
PSR,
BIEZHERGHBEIAIR—I DR
Frpn® SRR AR ER S TRt X LS
FAREATHRBES LD, Dong ' 5 Li
HE B RS BIMR R SSR EMBRHE
BRTEMMEMRBFAGRERRNSEE, B
PG A BT P U, KB T AR RS R RS
BXP XA RERSFCAMRES, FRERE
EBEBHNEHE LR S4AXBRILREBRELSH
HATRZEHEAKEHNER, TUREHKAEALAE
REBBILEERIZIEHEN, Z2REPERFILSE
4K, REGER B RHRWLKBEETAER
BRIEERKNE FAR, ZERIREEHE, b ERHF
S 200 TRES, ARBESE, RKEENE
EENIEP RENMLEEENZRERBREES
BHEFHARERSCHE XEEERELHN



334 H oY 8% R B ¥ i

ns

ERERZRIRILB D, i, BIKIH —KE 5
FREAHNIMRERE, XELHHNBERAEERS
¥ BB R, TR B EEKRY, TRk w0
WA ZHERM . BRI ORI R
SHXERNBEZHERERNHE R TRRHE,
FUe P E B R Z U 1L BN E L 1l R AR L X
MEBRMA R, BRAMEELKR ZERE,
BT F /MRS ANSE, DR MR EZE
FXS PR, AR P9 2 R A B R, X B 3 R
PGSR, — 75 2 % 0% 59 IR IR 1 1 ) K BRI AL
AR R 9 /N o /AN S AR £ 7 A B K R R
WA, B—J7E, T Y5 N 2 2T,
BETREBGRRTR, L, RRERMHEF
B AL AR K, B 15 25 B o 5 O 2R 8 L B
0.30LL b, R 74 A AN T, KE A f x4 H
REBRMFEEIER, AT EANREAN S
Fio BRMAEEO RS BN SHEE FHRKRIL,
HH-LHBRNRHERRBEEEAGT,EA
BEEBERER,FU, RRLK ERBIEILRELH
HRTRIGHE, BREEXEREIMS FHER L, 21
MAMNRARART I EHNER.

P38

(1] &OF SRV AYEHERRNFERE k(M) L5
o ERL A, 1994 :13-36

(2] HUK RTREXCREMTFAII]. FERNEDER,
1989,11(1) ;3-9

[3] BYXBBRLPERBRTHER[J]. BHRRILKEER
(HEB4ME) ,2004,4(1) :60-69

(4] ZFEp&E FREHEXCHERRETRZASHAERNS
fEERAH(D]. b5 - P E AR R BT, 1996

[5] #%%.EH8 BFE PEFLERTARMATHEREY
BAMEMEYR A BENB(I]. MY ¥R ,1990,28(7):
538-543

[6] RFR.CEETAY.% FPERFATAEEIHLEER
L)) P ER LR ,1998,31(3) :1-4

{7]  Gorman M B. An electrophoretic analysis of the genetic variation
in the wild and cultivated soybean germplasm[]]. Diss Abstr Int
B,1984 44,11 '

[8] Cui Z L,Carter T E,Burton J W. Genetic diversity patterns in Chi-
nese soybean cultivars based on coefficient of parentage[ J]. Crop
Sci,2000,40:1780- 1793

(9] FREW®, F8 WHF, % AEKTRESEE ISSR 24

[J]. FALH Y43 ,2006,26(9) :1883-1887

HAE BEE, B, S LESKREH TR SEFR

MR LHERE SSR 5 Z R ERI EL BT (1], B woRHE

[10]

[11]

[12]

[13]

[14]

[1s]

[16]

(17]

[18]

f19]

[20]

[21]

[22]

[23]
[24]
[25]

[26]

[27]

(28]

[29]

[30]

[31]

P ,2003,25(3) :24-29

Chen Y ,Nelson R L. Relationship between origin and genetic di-
versity in Chinese soybean germplasm[J]. Crop Sci, 2005,45;
1645-1652

Wang L X,Guan R X,Liu Z X, et al. Genetic diversity of China
cultivated soybean revealed by SSR markers[ J]. Crop Sci,2006,
46.1032-1038

Li Z L, Nelson R L. Genetic diversity among soybean accessions
from three countries measured by RAPDs[ J]. Crop Sci, 2001,
41:1337-1347

W PEAT BRSO FEREEERBESEERE(D].
65T o H AL B 22 B, 2002

Brown-Guedira G L, Thompson R L, Warburton M L. Evalulation
of genetic diversity of soybean introductions and north American
ancestors using RAPD and SSR markers[J]. Crop Sei,2000,40 .
815-823

Dong Y $,Zhao L M, Liu B, et al. The genetic diversity of culti-
vated soybean grown in China[ J]. Theor Appl Genet,2004,108 .
931-936

ERERAE, WA A, K &, %. T EKE (Clycine maz) B0 F
BHEL. BT ERR(I]. fERLHE,2003,36(12):
1442- 1449

Doyle J J,Doyle J I Isolation of plant DNA from fresh tissue[ J].
Focus,1990,12 ;149- 151

Schneider S, Kueffer J M, Roessli D, et al. Arlequin Ver.1.1:A
software for population genetic data analysis[ CP]. Genetics and
biometry laboratory, University of Geneva, Switzerland 1997

ER HE.RESR. S LALAHEAIRERETHES
#I]. PEE LR ,2008,41(7) :2182-2190

Eg B, HEE. S REERERESREMTI].
= Ry B4 ,2004,37(1) :15-22

Li Z L,Nelson R L. RAPD maker diversity among cultivated and
wild soybean accessions from four Chinese provinces[J]. Crop
Sci,2002,42:1737- 1744

ERABHN. DL, S AEHAEHERFRESHEN
RAPD 477 [J]. K G #%,2009,28(1) :26-31

Ep PEREKZRIEEHESSRTFRID]. & HiLR
REHE K % ,2002

HER, KB4, FR RERAN KT HF RAPD RIZEH K
SHTLI). M i £5 E IR % 3R ,2005,6(2) :130- 134

MBI, M, R, % ERINE X AR R
HRHER SSR M7 (J]. Rk Y H AR ¥ R,2005,13(4):
435-440

Li Y H,Guan R X,Liu Z X, et al. Genetic structure and diversity
of cultivated soybean( Glycine max(L. ) Merr) landraces in China
[J]. Theor Appl Genet,2008,117(6) :857-871

Thompson J A,Nelson R L. Core set of primers to evaluate genetic
diversity in soybean[ J]. Crop Sci, 1998 ,38 :1356- 1362

LiZ L,Qiu L J, Thompson J A, et al. Molecular genetic analysis
of U.S. and Chinese soybean ancestral lines{ J]. Crop Sci,2001,
41:1330-1336

Vavilov N 1. The origin variation immunity and breeding of culti-
vated plants{ M]. New York:Chron Bot Ronald Press,1951
DL EH REKRGERSHATRARI]. PEK
Ay 15,2004 ,37(7) :954-962



@éﬁkﬂﬁdﬁﬁﬁ%#ﬁ&&ﬁﬁﬁﬁ% [HRRSE ...

(=" XIFtE,  ZEngih,  BCEEYE,  #MEEC,  LIU Meng-juan, LI Ming-lei, ZHAO Hui-xian
, HU Sheng—wu
(AR XUHiEE, H1, LIU Meng-juan, HU Sheng-wu (DY AL ARMREHR SR 525, B, #ez, 712100)

, 2= LT Ming-lei (p AR} BEK L ARFFIF R, BRI, M8z, 712100), XD, ZHAO
Hui—xian(ﬁiti%ﬁ#&k%éﬂr v REE 2B, B, Mk, 712100)

i N e e (]
HELT 44 JOURNAL OF PLANT GENETIC RESOURCES
) - 2010, 11(3)

L SET ; R0 BOBGT g K a8 2 AR MELSSRA BT T8 3] - P B A 2441 2006 (09)

2.Cui Z L;Carter T E;Burton J W Genetic diversity patternsin Chinese soybean cuhivars based on

coefficient of parentage 2000

3.Gorman M B An electrophoretic analysis of the genetic variation in the wild and cultivated soybean

germplasm 1984

4 S s AR IR i R A 2 A R R DR DI TR 3] - [ AR B2 1998 (03)
RBN RN B o R S AR KGRI R S VR A S A P B A B B A7 1990 (07)
Al T [E ARG R TR R R TEIR 3448 500 i 1996

CSRSCHE WA RS K AR I TR S0 = R RS2l B RO 2004 (01)
B S AR K SRR BEARIT ST i I8 ST - AR RRE - 2004 (07)

[$2]

>

-3

co

9.Vavilov N I The origin variation immunity and breeding of cultivated plants 1951

10.Li Z L;Qiu L J;Thompson J A Molecular genetic analysis of U.S.and Chinese soybean ancestral lines

2001

11. Thompson J A;Nelson R L Core set of primers to evaluate genetic diversity in soybean[#p3CHAF]]

1998 (5)

12.Li Y H;Guan R X;Liu Z X Genetic structure and diversity of cultivated soybean(Glycine

max (L. )Merr) landraces in China 2008 (06)

13, b AR R, OGO AR vE g b X Ry BOK Gt AL 22 REVE USSR DA TR SCT - A0l A= B 254
2005 (04)

14, BRI g R4 BERE AR AR RS G FIRAPDR iE 22 R4k 4 A17 D TG SCT - A% 054431 2005 (02)
15, % AR K i 2 FEHESSRIFFFE 2002

16. R4 ; SR A KL PTFHRIIE  Jis 14 2 FEREIRAPD A AT D TR 3] - KRS 2009 (01)

17.Li Z L;Nelson R L RAPD maker diversity among cultivated and wild soybean accessions from four

Chinese provinces[#F3CHAFIT 2002
18. B BN 4 ; 7 T SRS Z AR o b DR ST - [ R0l B 2004 (01)
19. F5RBHIE; sk 8 G 48 By AR K0 L Z 43 Hr 2008 (07)

20. Schneider S;Kueffer J M;Roessli D Arlequin Ver. 1. 1:A software for population genetic data

analysis 1997
21.Doyle J J;Doyle J I Isolation of plant DNA from fresh tissue 1990

22. BEWEAE ; #0548 W P ER T (Glyeine max) B /CoRBTR R T . ORE 7 et 98 LTI 530 ] = op R RL 27



http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201003014.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%90%8c%e5%a8%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%b8%a3%e9%9b%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%83%a0%e8%b4%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e8%83%9c%e6%ad%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Meng-juan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ming-lei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Hui-xian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HU+Sheng-wu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%8c%97%e5%86%9c%e6%9e%97%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e5%86%9c%e5%ad%a6%e9%99%a2%2c%e9%99%95%e8%a5%bf%2c%e6%9d%a8%e5%87%8c%2c712100%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2%e6%b0%b4%e5%9c%9f%e4%bf%9d%e6%8c%81%e7%a0%94%e7%a9%b6%e6%89%80%2c%e9%99%95%e8%a5%bf%2c%e6%9d%a8%e5%87%8c%2c712100%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%8c%97%e5%86%9c%e6%9e%97%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e7%94%9f%e5%91%bd%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e9%99%95%e8%a5%bf%2c%e6%9d%a8%e5%87%8c%2c712100%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%8c%97%e5%86%9c%e6%9e%97%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e7%94%9f%e5%91%bd%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e9%99%95%e8%a5%bf%2c%e6%9d%a8%e5%87%8c%2c712100%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%91%a8%e5%bb%b6%e6%b8%85%3b%e6%9d%8e%e6%95%8f%3b%e8%b4%be%e6%95%ac%e8%8a%ac%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xbzwxb200609023.aspx
http://c.g.wanfangdata.com.cn/periodical-xbzwxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cui+Z+L%3bCarter+T+E%3bBurton+J+W%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gorman+M+B%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e7.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%96%b0%e5%ae%89%3b%e5%bd%ad%e7%8e%89%e5%8d%8e%3b%e7%8e%8b%e5%9b%bd%e5%8b%8b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgnykx199803007.aspx
http://c.g.wanfangdata.com.cn/periodical-zgnykx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e8%b1%b9%3b%e5%ba%84%e7%82%b3%e6%98%8c%3b%e8%b7%af%e7%90%b4%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%90%91%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e6%96%87%e9%9f%ac%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_njnydxxb-shkxb200401016.aspx
http://c.g.wanfangdata.com.cn/periodical-njnydxxb-shkxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%9b%a2%e7%bb%93%3b%e7%9b%96%e5%9d%87%e9%95%92%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgnykx200407004.aspx
http://c.g.wanfangdata.com.cn/periodical-zgnykx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vavilov+N+I%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e30.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Z+L%3bQiu+L+J%3bThompson+J+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e29.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Thompson+J+A%3bNelson+R+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0214595547.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Y+H%3bGuan+R+X%3bLiu+Z+X%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e27.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e27.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b4%e6%97%a5%e8%8a%b1%3b%e5%88%98%e7%ab%a0%e9%9b%84%3b%e5%85%b3%e8%8d%a3%e9%9c%9e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nyswjsxb200504006.aspx
http://c.g.wanfangdata.com.cn/periodical-nyswjsxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e5%9b%bd%e5%bc%ba%3b%e6%9c%b1%e6%b5%b7%e7%94%9f%3b%e9%bb%84%e7%a7%91%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb200502002.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bd%aa%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e24.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%8c%af%e4%b8%9c%3b%e8%b4%be%e5%88%a9%3b%e5%ad%99%e4%bb%93%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ddkx200901007.aspx
http://c.g.wanfangdata.com.cn/periodical-ddkx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Z+L%3bNelson+R+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.2135-cropsci2002.1737.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_10.2135-cropsci2002.1737.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b4%94%e8%89%b3%e5%8d%8e%3b%e9%82%b1%e4%b8%bd%e5%a8%9f%3b%e5%b8%b8%e6%b1%9d%e9%95%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgnykx200401003.aspx
http://c.g.wanfangdata.com.cn/periodical-zgnykx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%9e%9c%3b%e8%83%a1%e6%ad%a3%3b%e5%bc%a0%e5%ae%9d%e7%bc%ba%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e20.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Schneider+S%3bKueffer+J+M%3bRoessli+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e19.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e19.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Doyle+J+J%3bDoyle+J+I%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e18.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b1%e4%b8%bd%e5%a8%9f%3b%e6%9b%b9%e5%8b%87%e7%94%9f%3b%e5%b8%b8%e6%b1%9d%e9%95%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgnykx200312004.aspx
http://c.g.wanfangdata.com.cn/periodical-zgnykx.aspx

2003 (12)

23.Dong Y S;Zhao L M;Liu B The genetic diversity of cultivated soybean grown in Chinal[#F3CHAT]

2004 (5)

24. Brown—Guedira G L;Thompson R L;Warburton M L Evalulation of genetic diversity of soybean

introductions and north American ancestors using RAPD and SSR markers 2000

25. Wite P IROK S AL O BB CR PR dh A% ZAEPERTTT 2002

26.Li z L;Nelson R L Genetic diversity among soybean accessions from three countries measured by

RAPDs 2001

27.Wang L X;Guan R X;Liu Z X Genetic diversity of China cultivated soybean revealed by SSR markers

2006
28.Chen Y;Nelson R L Relationship between origin and genetic divemity in Chinese soybean germplasm
[4h3CITFI] 2005 (4)

29. MLz ; BRREAE ; 51T I PG A5 RS 7 Rl S5 7t AR IR S SSRIg A% 22 FERE I LU i DRI 3] - rh
HEHEY 4 2003 (03)

30. W S TORIE R EREINITTT 1989(01)

31 BRI v AW RETERT SR B ik 1994

SR (140)
L 3. AL YESI. TR, b, IR 1t O R R SO B I A 1) 2 53 B R DT 3] B

Wik AR 2011 (6)

A4S http://d. g. wanfangdata. com. cn/Periodical zwyczyxb201003014. aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dong+Y+S%3bZhao+L+M%3bLiu+B%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0215059397.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Brown-Guedira+G+L%3bThompson+R+L%3bWarburton+M+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e15.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+z+L%3bNelson+R+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e13.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+L+X%3bGuan+R+X%3bLiu+Z+X%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e12.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Y%3bNelson+R+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0213120450.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e5%87%a1%e4%ba%91%3b%e9%82%b1%e4%b8%bd%e5%a8%9f%3b%e5%b8%b8%e6%b1%9d%e9%95%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zgylzwxb200303007.aspx
http://c.g.wanfangdata.com.cn/periodical-zgylzwxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zgylzwxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b8%b8%e6%b1%9d%e9%95%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%b1%e8%bf%8e%e5%80%a9%3b%e9%a9%ac%e5%85%8b%e5%b9%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201003014%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%85%88%e6%95%a6%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a4%bc%e5%87%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e5%ae%9d%e5%8d%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%bd%a9%e6%b4%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%a4%e5%86%89%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201106007.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201003014.aspx

