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AU ALY RBFe: EHE? KBS FENB!
(1. YR BN K AR AR 288, YEFH 1101615 2. 3L A4 Bl # B Eh st B HBFST T, #45 124010)

WE . AR K%L T B4 W% WA Ustilaginoidea virens, #) | & £ /57 PCR (repetitive element-
based PCR,rep-PCR) 4~ F 48 LB AR, 22017 F AL T H AT IA L= RBR RE 0 S1 ARG R EA
B AR AT A S A ECR A oA, SRR T, £33, YL BOX1/BOX2 #2 ERIC1/ERIC2
F1 M4 35 69 DNA 45 8L B #5609 4% % AR AL 5 71 4 0.764.0.707, 3 K T 0.7, BGAF X 2 #5734
#9 DNA 45 4 B #3473 45 $ A4 3 DNA 45504840 2 40 0.78 B, A BOX1/BOX2 4 7] 45 F=
YA ERIC1/ERIC2 # 5] 4 4™ 3§ ¢4 DNA 48 S B # 5 3 ¥ A X A AR X 5 4 12 A A0 10 N4 £ 8 444K
AMEBA TN ABERE FPERBEZEHEIASKRA, AT B s 5 3 A 33.33%.
58.82% A7 7.85% , 3% B A B A MRAAE DL P T ¥y T An K3 R L BT A R B R A3 04 3 R
Ak, APLTT AR/ RARIEENEL L, REAMWIE KR GG HRA AR N GE—EEF,
MR FRA AR A AR BT RRGEE LR, B —BE AT O REGERA Ak,
X8R AAWRE; £8 59 PCR; 4 480 ; 8RN BESHT

Analysis of genetic diversity and pathogenicity of rice false smut pathogen
Ustilaginoidea virens in Liaoning Province

LI Xinyang' WEI Songhong'™ SANG Haixu> WANG Jingshi® ZHANG Zhaoru' WANG Yingling'

(1. College of Plant Protection, Shenyang Agricultural University, Shenyang 110161, Liaoning Province, China;
2. Saline-alkali Land Utilization and Research Institute, Liaoning Academy of Agricultural Sciences,

Panjin 124010, Liaoning Province, China)

Abstract: In order to effectively control rice false smut pathogen Ustilaginoidea virens in Liaoning
Province, a total of 51 strains of U. virens collected from eight main rice-producing areas in eight cities
of Liaoning Province in 2017 were analyzed for their genetic diversity and pathogenicity by using the
repetitive element-based PCR (rep-PCR) molecular fingerprinting techniques. The results showed that
the genetic diversities of DNA fingerprints amplified with BOX1/BOX2 and ERIC1/ERIC2 primers
were 0.764 and 0.707, respectively, which were greater than 0.7. The DNA fingerprints amplified by
these two primers were thus selected for genetic diversity analysis. When the similarity coefficient of
DNA fingerprints was 0.78, the amplified fingerprints using BOX1/BOX2 and ERICI/ERIC2 as the
primers divided the tested strains into 12 and ten genetic groups, respectively. The tested strains were di-
vided into three pathogenicity types, among which weak pathogenicity type, moderate pathogenicity
type and strong pathogenicity type accounted for 33.33%, 58.82% and 7.85%, respectively. The strong
pathogenicity type only appeared in Shenyang, Anshan and Dalian cities. All dominant groups con-
tained three pathogenicity types. The results indicated that the genetic structure of U. virens was compli-

cated in Liaoning Province. There were some differences in pathogenicity of the strains of U. virens
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from different geographical sources. The same pathogenicity type of U. virens belonged to different ge-

netic groups and the same genetic group contained different pathogenic types.

Key words: Ustilaginoidea virens; repetitive element-based PCR; genetic diversity; pathogenicity; clus-

ter analysis

Fet e S — R OK R AR S L P e 5 Tz A
T AAAKEE 7 X, 200 H e e 2 3L 2 &
AL TR DR R ek R 2 54, 2016) o R A
A Mo RAS B | 40 5 M) 8 3 R s () 3 S i o B
R SR ARG N KL, 45 503 3 2.66% , TR HE
TFE0.06 g, FLAESOREE T [ 0.183 g, fil R FF- 4
14 3.87% (FEFHASE,2000) . 6 #H % B# Ustilaginoi-
dea virens 7= A= 1 EE R BRI HI 404324, X B AR
PN FE SR R B AF R4 A2 [ 8 (Li et al., 19955 Li
etal.,2008) . [ 20 2 8041 LI , e s 7 36 [
Ay kA B R EDK R T R i
T E R R (E A SO AR, 2002; (R 768k %5
2016) . LT R EREEAREL " X, W2 E
TR & B B X 22— %48 EEKAE R
DX Sl kg BRI TP D DX AR R ARV T I X R L
by Fr 8 DX TP 0 L b P Bz DX, A () DX 3 P 3 4 K A
s PP R R A R o 2 S BOK, iX AT RE R B [R] b X
[) 9 Dt PRI R IEL 12 205 A RN S80G TI APAE 25 57

3 Jor DT P AR 25 ) AR Ak P 425 Wi 5 AR 3 T 1)
KA AT XA (Abang et al., 2006 ; Sommerhal-
der et al.,2006) . X5 R AFAARSEA T 15t 1% 3B, T LA
TR [ 1l XA [R] 454535 St o1 A FREAR 25 4 A2 A
wHE ZAEE GRIE O ARRE ISR AL TR A (L
SEFEZLE, 20125 504055, 2017 25/ 984, 2018) .
3k DL T PR AR 1) 5 1 22 A 1 I Wi I R X B35 325 7
77, e 1wt A% 22 FE 0 Jir TR R TR O A 2
FEA MR PR RN AL 2 A 24 S5 A5 ) - B (RS2 FN
R 4%,2012) , PRI T Ao ST R 8 AL 454 S B0
I FHUR AR E DR E N i A B
XCCHE AL KA, 20185 FEEZ P45, 2019) o i R A 45
(2013) % F # 42 J¥ 51l PCR (repetitive element-based
PCR, rep-PCR) 7348 SUH A A M3 T A 73814
ZHEVE S EUR 1538, A5 R R W [ R AR AN [R] A it
BRI it TR RN )RR 3RS [R5 A5 P e s B 8 T
RERE R 2 2 ISR rp AT BEBE R A3 B[R 2SR,
ARV b 1 1 B0 AR 22 57 . E30AE
(2014) F/H rep-PCR 43 T4 UHEAR X A E 10144
13 R A Y 111 BRAS M B A0 352 4% 261k S5 B0 7
TTARSE , A5 5 R ) v e R = B S A

A8 DX s TR TR AR 5t A% 0 I A A v 1) TR DA | A
SEFGALNE K VIR VT SR VT RAL 748 e
PRI DRI 35 A 0 ot 2 SR A, LA ARG 20 57 1) SR PR 45
F A B B AR A B0 1 25 S

AL T A8 e e TR s AR PR NSO ) 22
5, K H rep-PCR 73 FHe 8 A, FIH BOX1/BOX2
ERIC1/ERIC2 1 REP1/REP2 = X ¢ S £ 5| ¥y %t
2017 4F HAL T4 8 11 8 41 E =R X SRAEAY 51 Bk A
it TR R AR R A T SRS AT, SR AR I AR
LT R AR A% 22 R HEA T R4 # 5 i 1ot
() 422 A aen ) 2 S 1 AR 105 A1 AT AR I B0 77 5 40 B
AN 7] by PR Y5 RIS [7) 5 A2 2SR e T T T AR P 32
Y, DU R 10 78 RS RS i 255 B 1A Ao ie & F
FALHEARE
1 MR5AEE
1.1 ##s

MR TR - T 201749 H HiZ T4 81
7 84~ F 7= A X (R /K R R SE At 2k, A i ek 22
YLy B TR R A Al Ak 5 R ARAT 51 AR e TR T
Tk, H A PR BH T 2T DXk B Al A2 7K R ik 46 FH R
£ 6 bk R Z T IXIL T RO B2 B K R T U
SRAE 3 HRANL X UL PHARME K2R K R ety
6 FHRAE 286k , 10 FH T -1 IX 30 BH T AR MRl B ik
0 FH RS 6 4%, B0 T RyE X AT T RO B2 B dh
i bl ) FHAF 5 i 1 SR 7 Ak L A T O S ol /A
T S AR B 5T T KRR g R A 3 K
FHAR T R T 58] AR T b Bk 2 Bt 7K i FE
SRAE 3 RRFIAR VS 7 H PHEE AR T Ak Bk 24 B K R ik
5 FHRAR 3 4k , PRIl ¥ B I B 76 By IR Ak B
SRS TSR AR 2 B, LT Vg 3 i O DU A 7 TR
£R ARk, % IR T 5 R B AT ARl ot K A
TG FH R AR 12 Bk, B A B R 40 01 5 1) S 4% S T
B fig (potato sugar agar, PSA) ¥5 55 3E#HA I, T 4°C
FEVRARAE & o HEOK R S RO T Ak PR
F 47, B0 I T AR R B £k R FH AT 5T
PRk,

B PSA 59 3k - 4R 200 g HEAE 20 g
il 15 g, BB FKERZE 1 L; LN (potato
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sugar, PS) AR B FE 3L . THEAEE 200 g BEME 20 g, &
BTKERRLL.

IR AL #S . D3390-01 H B 45 K 2 DNA $2 Bt
X7 £, 35 F OMEGA /A # ; DL5000 DNA Marker
Tag™ . BB M . 10xLoading Buffer (10 mmol/L Tris-
HCI ., pH=8.3 .50 mmol/L KCl1), H A TaKaRa 2\ # ;
Synergel i , 3¢ [# Diversified Biotech 2 ] ; Dured %
PR el , A T A TR (i) e A BRA /5 HeE ik
FN X4k [ = #r 4l . Sorvall Legend Microl7R #ll {3
T 0L, 9E [E Thermo 28 7] s MQL-61R I 37 :UHk %
FRAE, b 2 A BRA 7 s MK200-2 25K
P #5% , BO N SRR A 28 A7 BR 22 ] s DHS TL2010S %4
v s 2 VIS WA, G st ik R R A FRA F
T100 %I PCR {Y . ChemiDoc-XRS %I k2% % G HE I ik,
154X , 55 [ Bio-Rad /A ] s DY'Y-7C B HL 3k AN, Jb 5
AN—EYIRHE A RAF
1.2 Ak
1.2.1 7 44 hm AR LS

W 4°C 1 IR AT 04 P TR R % 12 2 PSA Al
1, 28 CHIR R 15 d I, FER TS N G THLS A B AR
45 mm (Y TRRE K HAZ RN E] 100 mL PS yR A 77 5L
b, T 28°C (130 r/min Z5 /4 T 4557 7 d 5 i B ARG T
27 T i IR L TR L PR 2 DNA $2 BG5S e e
1 32 Bt 3 B £k DNA. ) B ERICI (5-ATGTA-
AGCTCCTGGGGATTCAC-3")/ERIC2 (5-AAGTA-
AGTGACTGGGGTGAGCG-3') .BOX1 (5-CTACG-
GCAAGGCGACGCTGACG-3")/ BOX2 (5-CTACG-
GCAAGGCGACGCTGACG-3") .REP1 (5"-IIIICGIC-
GICATCIGGC-3')/REP2 (5-ICGICTTATCIGGCCT-
AC-3") =X R S PE S | 3 R AR E AT PCR Y3
25 uL PCR §" 14 {& % : 10xLoading Buffer 2.5 pL .
2.5 mmol/L MgCl,1 pL . 1.25 mmol/L dNTP 2 uL .
10 umol/L N5 149145 1 uL.2 U/uL Tag™ 0.5 pL .
50 ng/uL #i# DNA 2 uL.ddH,0 15 uL. LA ERIC1/
ERIC2 475 ¥ PCR 4" 3 254 : 95°C Tl A5 1 7 min;
90°C 7251 30 s, 52°C 1B Kk 1 min, 65°C % 1 8 min, 1
FR35;65°CHEM 10 min, L) REP1/REP2 N5 #1¥)
PCR ¥4 251 : 94 °C TS 1 5 min; 94°C7AEE 1 min,
42°CiB K 1 min, 65°CE P 4 min, f§¥F 40 YK ; 72°C 4E
fif 10 min, DX BOX1/BOX2 A 5|4 1) PCR ¥ 3 2%
4195 CHAZEYE 5 min; 94 °C7E M 1 min,40°CiE & 30's,
65°CHE 1 1 min, J5HF 10 X ;90°CZE 14 1 min, 48°CiE
k30 's,72°CHEYE 1 min, JEH 30 YK ; 72 CLEAH 10 min
(Redondo et al.,2009) . 435X 5| W) ) 3 3 =

¥ 8 uL 5 6xLoading Buffer 4 uL &%=, 7£ 75 VEE
B R, 1 2% B IS B F1 0.5% Synergel X 7E 1xTAE
S FEL YK 240 min, BERC AR R GEHA BRI . R
it FEL K L T R TR B 3R R, TR B A
PAEH, H=n/(n-1) (1= X7) , X W REAR PSS i SRR
4T TR R AR, R 52 P BT RR B LAt A% 22
{E>0.7 AbRifE, B8 FH A8 51K 7744 F5 5 1
PR TE S TE 1 G5 1) 0 K 51 RRHE P R 1Y
PR A B EL AT EE A AR IE o 1, B AR IE R 0,
FIFH NTSYS-pe 2.10 344, R AR AR AR #4141
XPEXT 51 REIL 748 e 5 A1 DA ke 1) a6t 1 AR A T
RBAET .
1.2.2 T 4G W IR R R T

2018 4F- 8 H 4 lAELL 748 £ ML B2 Bt 5 ol i |
FABIEFE BT 56 FH RN BE A A2 306 2 Bk ik
Z5(2004) Jy AT AR e A A . fF 51 AR
BRI AL S 2R ) 100 mL PS WA 32 5, T
28C . 130 t/min %14 T 4537 7 d, G2 A i €43
B DR 22 RN AR B 3R (8 R K DA B 1R 22
FIE IR, 5 S TR 3R IR AT, w55 il 1
FIER 22 IR A, FAJC B KRR A A PR R
F 1x10°4~/mL £ 5 R K R 11 09T 7 d, RIZKAE S
5545 2 I iR S-S AR DA RR BE AL B 3 70K
i, B ORK AR RENLE R 3 A de R TRefh I
SR 2 mL LRI AR R BK R, B R S
epRic, THERN 35 d i BEEURE I BR B F 22 10 3 4k
S e R A HL R A R 2, TR Y AR R A, AR
Hia -5 B A R OR3P e A B 5 B0 2 (P8
AR RIEL<1URE) P SO (1< P34 R AR Ei<
5) F5E B0 B (S<OT- 3 R R R 4R = Rl Al (5
W,2017) 0 RS K REFPAR X5 180G SR A A
97 A AR 0 L 1 22 57, 9 BT A [ i FEEORC J 5 38t
TR R B0 7Y B AN BB o L]
1.3 #HESHh

fdiFH SPSS 18.0 B A X i i A T 48 153 i,
Duncan FCHT & 22 1500725 55 B PERG 50

2 BER55H

21 TTEBHBEEEESHEES T
2.1.1 3T H A5 WA A DNASS S E 35 547

1) BOX1/BOX2. ERIC1/ERIC2 F1 REP1/REP2
51 1 ) DNA 48 80 K% 2541 4300 o 15~21 .
11~21 FT 11~16 5%, i BE K/ 3R 250~5 000,100~
5000 #1250~5 000 bp (& 1) , 1% ZFEVE(E /3 51 A



14 EWTERAE 1L T A R O B8 18 1 2 R A O 1 87

0.764.0.707 #10.596 , H: 1 A BOX1/BOX2 F1ERIC1/  {H KT 0.7, Bk #xX 2 #5414 i) DNA 35 20 A
ERIC2 N5 ¥ ¥ 1 1) DNA 48 & IS 15 20 i e 200

Abp M1 2345678 910111213141516171819202122232425 B bp M 262728293031323334 35363738 394041424344454647484950 C bp M 51
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D bp M12345678910111213141516171819202122232425 E bp M 26272829303132333435363738394041424344454647484950 F bp
5000 5000

5000

3000 3000 3000

2000 2000 2000

1500

1500 1500

1000

1000 1000

750 750

500 500

250
250

100
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G bp M1 2345 67 8910111213141516171819202122232425 H bp M26272829303132333435363738394041424344454647484950 1 bp M 51
5000

5000

3000 3000

2000
1500

2000

1500

1000

1 000
750

500

250

100

A, B. C: LIBOX1/BOX2 N5|¥¥ 44 ; D, E. F: LLERICI/ERIC2 A5 |¥¥ 44 ; G, H. 1. LAREP1/REP2 N5 ¥4 #4,
M: DL5000 DNA marker, A, B, C: Amplification with BOX1/BOX2 primer; D, E, F: amplification with ERIC1/ERIC2
primer; G, H. I: amplification with REP1/REP2 primer; M: DL5000 DNA marker,

B 1 51#R10 & 75 S & B 4R A DNA fE S0 E i

Fig. 1 DNA fingerprint of 51 strains of Ustilaginoidea virens in Liaoning Province
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B4 A oK, 51 R AR 5 TR R AR A AL &R BN T
0.46~1.00 Z [] , 4 AHL R BCH 0.78 1, 51 %A i
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Fig. 2 Classification of 51 strains of Ustilaginoidea virens based on cluster analysis in Liaoning Province
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L ERICI/ERIC2 A 5| ¥4 1 5 2 K13 i 5 2%
AT R R, 5T RRAR e R T MR AR LR BN T
0.44~1.00 Z [] , G AHAL 220K 0.78 I, 51 4% Fed it s
P AR 530 10280, Hrp I IVAT VISR L
BORBE, ARG 1114 1 17 BRI AR (K 2-B) , T 5
FeAG) 23 500K 21.57% . 27.45% F133.33% , WAL T4
Fe i PRI AR LS f 2 H A 24
22 ITEBHBREBIRIDH
221 R HIE KRR T B AG W R A 6 Bom A

T BHT A 1L T K RS AT AR A AR R AU &2, 4y

R 2.49 AN F1 2.33 A4, FUOhERIG T  RE T R
7 ARER T AL BT, AR LA 0 R 1,78 .1.67
1.39 119 M7 A, PR T 7K A AR A Rl b 25 e
oA 0.33 45 SRR IS TR PR ik i Xl 43h 3 A4S B0i
Y PR OGRS S0 TR RN 55 B0 R R AR 5 5]
k430 F1 17 Bk, BT 7 L AF 5350k 7.85% . 58.829% Fil
33.33%, 5 S0 RUAAE DL PH T e Ll i AR T
PR 1), 2 BHAS (] b 2R Y5 ) A48 38 ok B0 1 7
fE—E 25

R1 SIHKITTEBHBEARBRER S

Table 1 Classification of pathogenicity types of 51 strains of Ustilaginoidea virens in Liaoning Province

550 TS EUR Y SR
Weak pathogenicity Medium pathogenicity ~Strong pathogenicity
A H A RBRTRLE pe e ype
Origin No. of strains No. of diseased grain WM B WM BN WM HAOH
No. of Percentage No.of Percentage No.of Percentage
strain /% strain 1% strain 1%
YL BHATH Shenyang City 11 2.49+2.99 a 3 27.27 6 54.55 2 18.18
#1111 Anshan City 4 2.3340.95a 0 0.00 3 75.00 1 25.00
1L fH7li Liaoyang City 6 1.17+0.42 ab 2 33.33 4 66.67 0 0.00
I T Tieling City 3 1.78+0.36 ab 0 0.00 3 100.00 0 0.00
T Fushun City 2 0.33+0.00 b 2 100.00 0 0.00 0 0.00
L T Panjin City 7 1.19+0.75 ab 2 28.57 5 71.43 0 0.00
FH4< 11 Dandong City 6 1.39+0.76 ab 2 33.33 4 66.67 0 0.00
3% Dalian City 12 1.67+2.35 ab 6 50.00 5 41.67 1 8.33
&3 Total 51 1.54+0.40 17 33.33 30 58.82 4 7.85

FRRAE B e 2 . [RIF)A [R5 R 3275 48 Duncan FGT &2 1 22 B KG 56 7E P<0.05 /K25 57 8 % . Data are meanz

SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

222 AT HEAWREA KR EBF R

L BOX1/BOX2 24 5| #1414 1¥) DNA $8 8 &1 1%
Rl 53 s R 28R rh RSBV AIVIFD & 4T 55 8000
T F S BOG HRRT B TR 3 R AR B , e SR
IVALE ARRES SO TR R 8 MRk S0 R R AN 1 Ak
S B R B AR 5 D R RE VI B 4 FR 55 BUw Y B Rk
7 Bk S B0 R B AR RN 1R 5 250 B9 TR Bk 5 LA ER-
IC1/ERIC2 45| ¥14™ 1 () DNA $& £ [ 1% 5 43 1) 35
b RSB REI  IVAIVIF &4 55 B0k 5 |
S5 S0 BRI 0% T 3 PR ST B MR , BRI 7 3 4K
S50 R AR L7 Ak T A0 T B R RT 1 RSER B0
PR, JEBETVAL B 3 MR 55 B0 R R IE L 10 Wk 2800
TR DA RR I 1 PR SR S0 B TR AR , SR VI B 6 Bk 55 5L
95 B BRI BR L9 ok i A5 0 TR B AR AT 2 R R 506 T T

(¢2) , R IR [R) o 1Y f0) 45 it o T80 181 0k o8 T A8
[F) F 35t A5 2R R, [F] —J8t A S P A 35 A ) B 20 25
[ /38
3 Wi

1L TR RN AL A5 S 4% V22 R
O3B R G T A i A 2 RE AT BT, A5
4 45 2R 5 A 58— B, A0 sk 853 (2009) BLERICT/
ERIC2 75190} F )14 6 A F AR AR S IXCRAE
4 60 BRAE Mo TR TR MR IEAT T st 2R T, B/
R BR Y LUK SR S0 B 58 2 — SO, KR E—
255, RWAR MR DNA SRS EHEA FE M2 A
P 75 1A (2011 FFHBEHLY 1 2 2574 DNA (ran-
dom amplified polymorphic DNA, RAPD) £ A X
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FEAE AN IRI KRR X119 102 PR 93 PR TR ik 267 7 35
T Z BT, 4 R R I BHATH bk DNA Z 5474
P 40 2 ), AR AR 0 el 24 DX S b it Ao 3 1 W S P
BEREH . (AL RESR S AN A —2,
J&l 7k 714 (2004) F1 Fil RAPD $ AR XA R 4F 4y F 1L
T LI LA A K R AR R B B 56 1k

A T R RR R T T AR AL Z R A, 45 SRR ]
AR R BRREE AR S AN ] A ) DX A, e L
TR DB R R 8 AL AR 22 SR IR i T 5 |
Py RE S W2 DRI 1] DNA Y22 251k , Bl
SR DNA 53 AR AR .

R2 UTHBHREAREELFNBRE

Table 2 Pathogenicity types of different genetic groups of Ustilaginoidea virens in Liaoning Province

B xH Mtk EURH Pathogenic type
Type of genetic group Group No. of strains 5 Weak 1% Medium 3 Strong
LIBOX1/BOX2 75 1#) I 1 0 1 0
BOX1/BOX2 primer I | | 0 0
1 1 1 0 0
v 13 4 8 1
A% 4 1 2 1
VI 12 4 7 1
VII 1 0 1 0
VIII 7 1 6 0
IX 7 2 4 1
X 1 1 0 0
X1 1 1 0 0
XII 2 1 1 0
EAERICI/ERIC2 514 I 1 0 1 0
ERIC1/ERIC2 primer I 1 3 7 |
I 1 1 0 0
v 14 3 10 1
\% 1 1 0 0
VI 17 6 9 2
vl 2 1 1 0
VIII 2 2 0 0
IX 1 0 1 0
X 1 0 1 0

WFFE A R W], AN (] 1l 3R 5 4 7 it s 7 S50
TIAFAE—REZ2 5 (R BCA W i B R oy . 2Rl ss
(2012) 38 KR i AP OL RS JURS A V9548 R Ak
1 48 R AR P BT AT 0 S , 25 SRR A BRER M
HiAh , H B R AR b 1) AN [R) B0 Y AR A B A
I [) e B R P R T A . ) B0 3 oAk, S ASHIESE
BER—E . AT AR I, AR B0 BRI [R]— i
A ) A p o T R R 0 S T AN [ A A 2R [

— TR AR AL 5 AN R AR 30 B B A (] 3t B Y5 )
IR, 5 A RIS R —2, IR/ P45 (2008) F1]
FRAPD AR 1 151 B 48 53 BRAE i 1 1A
A5, S5 R ER (I A 2 18] B A DL &R
Bk 0.78 LU ARXER] 23 B 0 i B 2% | []—
JICRE st 735 B0 o T PRt ] 0 Je T AN [ s
TR s i AUARSE (2013) R Y 4 i B 2 2854
(amplified fragment length polymorphism, AFLP) 4%
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ARG T PN 144K R RHRELIX B 75 BRAR it Bl
FRPR I 1% 22 REE , 2 R 3R AN [R] 3t A A VAR
BRI B A B0 T3 A7 AEAR K22 57, BIVRE (] — s A4 HE )
N[5 IV A R 3 ] — S R P9 A [ IV AP T PR 1) 200
JIBE AR

ABEFESCREE T 1L T4 1 51 RRAE i R TR PR
B R — B IR e A RO i RO 254 T
G0 s AW IR rep-PCR 73 T48 S AR 734 T
AR R TR AR 25 ), R 22l T 45 6 B 7 ThRid
B o AT 88 1L 2R A s AT ST P AR
i B O 1A, TR — AL AR il N T A
B i 16 H A 45 9 T B0 IS AR A
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