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Abstract: Genetic diversity and pathotype variability of Xanthomans oryzae pv. oryzicola strains collected from Jiangsu, Yun-
nan, Jiangxi, Hunan and Anhui Provinces were analyzed by using rep-PCR fingerprinting techniques. Genomic DNAs from 69
strains were amplified with two specific primers BOX and ERIC. Dendrograms were generated from the data by using UPGMA
analysis. The tested strains were classified into 10 and 8 groups at a similarity of 80% based on the amplification results with
BOX and ERIC. respectively. The predominant groups were group 3 and Group 5 for the primers BOX and ERIC, involving
27(39.1%) and 24(34.8%) strains, respectively. The genetic diversities of the population of the tested strains were 0. 9784
(with BOX) and 0. 9833 (with ERIC), respectively, indicating the high genetic diversity of Xanthomans oryzae pv. oryzicola.
According to inoculation results on five differential cultivars including near-isogenic rice lines carrying single resistance gene,
IRBB4, IRBB5, IRBB14, IRBB21 and IRBB24, and a highly susceptible cultivar Jingang 30, the 69 strains were classified into
13 pathotypes. The predominant pathotype was C6 (26.1%). No relationships were observed between UPGMA groups (BOX
and ERIC) of the 69 strains and pathotypes, but each group was partially associated with the regional origin of strains.
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PEAT DNA 285 M0 53, & B0 bk 0 80w 25 i 5 1
DNA {38t 578 5 HA 5540 &Pk . Gonzalez % ia
F RFLP F rep-PCR % A X 75 35 F1 37 I 4% BE s B
RRHEAT R HT R BT AT 5 dh 3ok U B A A ¢
M, W)W 4ED R A ERIC AT BOX-PCR 3] 4 %
JK AN B P A% B TR s AR 2 AR AT TR, AR
i+ rep-PCR £ A RSO B 4310 W & 45 & 1 F K
i 4 A M 2R B 1R 2 . AR 9T R A rep-PCR 4
AR5 B 50 SR AR 2 A 1 7 TR SRR TR TR 3 1 K
e 2 TR 2% B T TR (R 285 4 R B0 B A AL EA T ) B
A3 s LAY R K RE BT 1 i b 1 A R A R 4R A S % K
i .

1R ik

1.1 i E

MILTR 5/ ULV I8 e 0 B 5 AN [ AR 2
DX R B At T P 25 B A A L S B Al B TRV T R
69 MRCILIN 15 Mk = Fg 8 AR VL VH 19 BRI R 19
PR LB 8 MR T B AR 4l BRI IE) - R TR 17
T—20 Cok#iF#H.
1.2 E50 &

S 01 vt ol £ 4 [ s 2K R A9 9 i 19 5 A 3 A R A
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IRBB24) F1 i 84 A 42 Wil 30, B VL 95 48 A0k B B
) PR AP WF 52 A= Bl A 33
1.3 #EM5AE

A BARTE NA BRE FR 5 | 28~30 C T
It 48~T72 h, T K VE T B & » BC i) Bk BE Dy 3 X
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Ao HEFR 21 d e 0 A0S B T B Ak 3
Wi 10 gk it R BOF . WK /D TElE T
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AR & (R A TAY TRBEARRSARAFD
PEHUAS B AR HE D 41 3 DNA LK DNA 4 JiF
1.5 rep-PCR

rep-PCR % H] ERIC 1 BOX E& @51,
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CTGGGGATTCAC-3"f1 ERIC2:5-AAGTAAGT
GACTGGGGTGAGCG-3", BOX 5| ¥ ¥ 5
AlIR:5-CTACGGCAAGGCGACGCTGACG-3',

Sl b TAEY TRARA R G, R
&R BAERFN 25 L, Hif 10 X buffer (10 mmol/L
Tris-HCI,pH 8. 3;50 mmol/L KCD 2.5 pL.2.5
mmol/L MgCl,,1. 25 mmol/L ANTP, &5 4 62
pmol,2 UTagq #§,50 ng FHx DNA, ERIC-PCR
MM 94 CF 7 min; 94 CTF 1 min,52 CTF 1
min,65 CFAIEf 8 min, fFFF 35 K fix5 65 C Rt
fif 15 min, BOX ¥ 44 BB KR BE Ry 53 C L 75 %k
930 YAHh HoA [A] ERIC §7 3% . §7 I 45 A5 . B 5
pL B =W AE 10 B MR MR BE I . 1 X TAE 22 ohiifg h
HEAT R PRI . LR 90 VL HLPK 120 min, 5L A
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PCR 3% B AR 10 8 BOH A1 1 AR BL 335 80 00 o Bt AT
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Table 1. Reaction of six differential varieties to the strains of X. oryzae pv. oryzicola.
S U5 5 A Differential variety WK moarE [V EREE 7S
4N 30 Strain Infection Representative
Pathotype IRBB4 IRBB5 IRBB14 IRBB21 IRBB24 ; .
Jingang 30 number rate/ % strain
C1 S S S S S S 9 13.0 Jsb1-36, Jx-2, Jx-4, Hn-14,Hn-21,
Hn-22, Hn-27, Hn-32, Yn-70
C2 S S S S S R 3 4.9 Ynl-2, Ynl-4, Jx-23
C3 S S R S S S 5 7.2 Jsb2-7, Jx-11, Jx-29, Ah5-11,Ah5-16
C4 S S R S S R 2 2.9 Jsb1-9, Sy09-23
C5 S S R R S S 4 5.8 Sy09-6, Sy09-14, Jx-28,Hn-5
C6 S R R S S S 18 26.1 Jsb1-23, Jsb1-39, Jsb1-58, Jsb3-36,Sy-3,Sy09-14,
Ah5-7, Ah5-6, Hn-5, Hn-9,Jx-17, Jx-20,
Jx-22, Jx29, Jx-30, Jx-39, Yn-22,Yn-26
C7 R S S S R R 2 2.9 Jx-12, Jx-18
C8 S R R S S R 3 4.9 Hn-4, Hn-7,Jx-10
C9 S R R R S S 4 5.8 Sy09-4, Sy09-11, Hn-6, Hn-8
C10 S R R R S R 4 5.8 Hn-13. Ah5-6, Jx-38, Jx-3
Cl1 S R R R R S 4 5.8 Jsb1l-4, Jsb1-9, Ah4-8, Ah5-16
Cl12 S R R R R R 5 7.2 Ah5-14, Hn-15, Hn-29, Ynl-1, Yn-28
C13 R R R R R R 6 8.7 Sy09-7, Hn-2, Yn-70,Ah5-4, Jx-7, Jx-44
43 Total 69 100. 0

R2 AAMRABAEERRFRAZRENSH

Table 2. Pathotype and distribution of X. oryzae pv. oryzicola in different regions.

e U X T PR A~ B
Origin Number of strains

oW B (R EO

Pathotype (Number of strains)

VI.75 Jiangsu Province 15

2T Yunnan Province 8

YLVY Jiangxi Province 19
8 Hunan Province 19
% Anhui Province 8

C11

C1(D, C2(2),
C1(2), C2(1),

c8(1

C1(5), C5(D),

C11¢(

), C3(1), C5(2)., C6(6), C9(2), C11(2)., C13(1)
C6(2), C12(2), C13(1)

C3(2), C5(1), C6(6), C7(2),
C10(1), C13(2)

C6(2), C8(2), C9(2), Clo(l),

2), C12(2), C13(2)

), Co(1),

C3(2), C6(2), Clo(1), C11(2), Cl12(1)

BEE MR C1.C5.C6,C8,.C9,C10,C11,C12 i
C13 s 7, i 7 0 35 B B B0 B CL, Lt
26.3%,C6 LA 10. 5% ; L #OH Bk A 42 C3.C6 Al
C10.C11.C12 % &Y, C6 (5 & 30T bk L 1] ok
25% . MBI AL 4y A SRk A T VE AN e B0 AL R 28
EANRIES EE RN N R
C6 FEVLI . 2= B - 71 78 « 18 T 0 4 780 55 i IX 4 40
Aii s Ho A BB . R X A5 - 00 R T AR 0 O S sk
AN Cl, N 2 Hpa] DUB A [ b 243 i) 350
LA AT AE 22 5 SO B 43 A6 55 b B0 B ) AH G
ENTER
2.3 BOX-PCR #1 ERIC-PCR % 8 4 #7

LS4 BOX ¥ 38 1 R BE K /N 250 ~ 5000
bp, f8 4L EA A 5~13 A, B 1-A FiR 4 B bk
i1 BOX 38, BOX 5|4 LA (7 AH 812 80 %6 2y
B 69 Makk A 10 K 2-A) . i FEKRE L
FEMEAE Ry 0. 9784, BRI AR 1 X I 2 4F 49 B EL 1) I AN

M. 55126 7 ATk & SB0W 100 12655 2
KA 20 DHBE 5 29. 0% 55 3 2 27 AN bR,
SE 39, 1%, I HALHE 10 Ao AL, 2 IR 28
B 42864 6 Rk, 8. 7Y 58 5~T7 55 10
KEA AWM A 1A% 5 84 3 MRtk 5
4.3% 355 9 A 2 NHEMR, A 2.9%,

g9 ERIC ¥ 34 1 Bt K /N>R 250 ~ 5000
bp, f88 EHAH 2~10 A~ & 1-B iR Ry #8455 B AR 1
ERIC 38, [F#f, ERIC 519 DL (i AH 2R 80240
ROBELEFRIS NS A (H 2-B) . B RF R EE £
FEVEH Ry 0. 9833, B AR X 7 28 FF 44 i bE 4] 55 BOX
HORTEA ST N [ O A =3 < RN = v S I 8 £ ]
TO2%05%55 22K 2 MR, 2. 9% 5 3 RS 8
KEA LAEM B 1. 4%:5 4 6F 10 4
BERE. 14,5258 5 2845 24 Tk, 7 34. 820 .43
15 13 BRI 56 6 A 23 DIk,
hi 33.3% 55 7 84 3 Nk, & 4.3%.
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Fig. 2. BOX-PCR (A) and ERIC-PCR (B) molecular fingerprinting patterns of the genomic DNAs from some strains of X. oryzae pv.

oryzicola.

A Sy09-4 B T Sy09-5
Sy09-8 | | Sy09-9
Sy09-5 1 Sy09-10
Sy09-1 Sy09-4
-8 gygg-m
Hn-12 YU~
Hn-15 — Sy09-10
Hn-21 — Ahg 41‘6
Yn-22
Jx-4
Yn-26 ——i %7
Jx-7
Jx-44
Jx-12 Ah5-12
Jx-20 ‘Ah3-6
— iy iy
Xo Hn-5
AhS5-7 [_{—< Hn-14
Sy09-6 Hn-29
Sy09-10 L Vnl-l
Sy00-11 Hn-15
Sy09-13 Ynl-4
Sy09-15 Yn-22
Sy09-14 Yn-26
Sy09-8 Ix-12
L . : ‘  Sy09-12- . ! ‘ ; Hn-25
0.47 0.60 0.73 0.87 1.00 0.52 0.64 0.76 0.88 1.00

FHIBLREL Coefficient HBLREL Coefficient

B 2 KA KA s 3R 4 4k BOX-PCR =4 R % 4 #7 (A) #= ERIC-PCR = % & % % 47 (B)
Fig. 2. Dendrogram based on the molecular fingerprinting patterns by BOX-PCR (A) and ERIC-PCR (B) of some strains of X. oryzae

pv. oryzicola.

2.4 BOX-PCR 5 ERIC-PCR % R b &

519 BOX 7= 38 SR A 5~13 4, Lhaii i
FBLEE 80 %0 i, 4r K 10 2K, 514 ERIC =41
TRECEWH 2~10 4>, 450 8 25, W E A Ik, ERIC
(73 R 2 2 S5 O B b B R 58
R ECERIC 51158 5 LA HEPAH 24 TR KR,
Hop 17¢70. 8VO MW bk AE7E T BOX 51 #4563
Faerpr, 5 3 K 27 AT MR 63.0%0.

2.5 KEHEUERFRENEABESHENCE 3R
BHXR
AZEBE 43 2 1 TR bR R R R & L BOX-PCR 45

B (32 3) 45 1.5~10 B ARER R I T Vo5, ol
WAL EbR B Z TR sl bk EREPIE
55 A 28R, T R B AR RN VT UG B Rk o B SE PRS2 2%
I 3 Kb LR R TR SE 2 s 3 Jarp, 1]
DIBEHEB RSB0 & B MKk, M ERIC-
PCR Z5 S v m] DIAG U552 .

H 3% 3 i 0] LU H L 43 0 8 SR ) 43 1) 28
FEF — 28 AL T AR B0 2, 4 i BOX-PCR 5
2 K &4 C1,C2,C5,C6,C8,C9,C10,C11,C12
FC13 2RO AL, 55 1.3.4 F1 8 2Py 25019 45 57 5
22 JFH 5 0 it i ) 4 1 ] — 38085 28U LR AR AS [R] 1Y
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Table 3. Relationship of X. oryzae pv. oryzicola groups with different regions and pathotypes.
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BOX-PCR ST ERIC-PCR ST
HA Som AL Region e Howi Region
Group Pathotype Group Pathotype
1 C1, C2, C6, C9 VL7 Jiangsu 1 Cl, C6 YI.75 Jiangsu
2 Cl, C2, C5, C6, C8, C9, N ] 2 C9 L9 Jiangsu
Cl10, C11, C12, C13 Hunan and Yunnan 3 C2 VL7 Jiangsu
3 Cl, C3, C5, C6, C7, C8, [N 7S ! C5, C6, €9, Cl1 YL
c9, Clo, C11, C12 Jiangxi and Anhui Jiangsu and Anhui
4 C1, C2, C6, C11, C12 2 Yunnan 5 Cl, C3, C5. C6, C7, C8, TLVY 228
5 C3 VL5 Jiangsu c9, Clo, C11, C12 Jiangxi and Anhui
6 C5 VL7 Jiangsu 6 c1, Cc2, Cs5, C6, C8, C9, W=
7 C5 VL5 Jiangsu C1o, C11, C12, C13 Hunan and Yunnan
8 c2, C11 VL7 Jiangsu 7 C2, C12 = Yunnan
9 C9 VL7 Jiangsu 8 C13 ¥ Hunan
10 C9 VL7 Jiangsu

KB, e C1 BURRIESS 1.2.3 f1 4 K ERE H
. ERIC-PCR i MM LB, ka2
TS o R Z 8] (A AR B .

3 e

BOX 514 #1 ERIC 51 ¥ 1€ 43 B /K F% 4 B P 5%
BERG H BE AR L Z AR )0z . W) AN AR
# ERIC-PCR #1 BOX-PCR $ 14 25 5, #£ 80 % A {2l
BN E S BE 40 6 A F 10 4268, M
HRF S0 5 PR —30, @it v w4519
P31 DNA 5 20 B 3% 254 5008 73 tr i REAR 1AL 5
ASG LY HE LE X K R 20 TR 1 2% B A AR IR 35t 1S 2 R
PESE AN AE . AS BT % AR E N BF T Y kAl L SR
BOX Fl ERIC 5] ¥ %} 69 #k K I8 FILIH . = pg . 1L
VG I8 0 22 R K e AN T P A B R AT T s
ZREVEI 5y F A8 805 BT - 25 3 2R B BOX Fi ERIC 7]
YIREA RIX 7 AR st 22 5% . A58 46 19 43
TFHREEE SR i BARAE R 2 7 HHA — 4
PR 2 BE, 4y 00 o5 r DU T AR AL By 39. 106
34. 8%, A0S 76 5 H AR AL P R sC LR F .
AT AE R W I L AR A0 R A K R
i DA R AT 38t A% S 5 BU B 22 (] 1 OC RS . K
BB VA R R b R FP S N ek
T 5% 2 W1 /KRG F I s 1 1) 28 0 40 28 5 /N Rl 2Z TR S
XFRE G Z s b iy R R T — R R, W
SN A KRR IR 0 L S b B A
EE VI B & . Adhikari 27 23 51 A H i AT 51
IS1112.181113 1 ERIC & & 550819, X /K F&
M o HEAT IR 9, R BRI 43 A e R 43 1 B T Y

559 W BOW B Z ] A7 AR — € W AH OGP Ochiai
LA RIS . TR TR R (X,
oryzae) BT (A [F] B0 72428 K A 4 B 1 2% B T
FRATT A e BN [ 35 A 2 B 5 3500 180 22 () b A 7 A6 A
HIYX R [6) — KA Z R BOR AL, )2 [6] —
HOw BB AE R [ A 28 B b B (3% 3), Pan 2
FE R BIK R 45 BEJ B rep-PCR 48 20 &1 3% 5 2o Y
ZIEAHRA B3 X 5T 54 R — 8. &
3R A LLE H . BOX-PCR f1 ERIC-PCR 7£ # {1
K 80%0 T RS FERR AT AL X 43 AN [) Hh 358 ok U 11
PR PR o A B R A A — A e A
I EARAE Z A ZRBE P R B, AT RBJE th T E A AR
A58 v K R AN PR A B P — AR R A5 R

3 =1 Rl 789 B0 Y s o 2 R K 55 2 Fh AN TR
JE Y {18 7K R ke DX I PR T B0 B S AR E 5 b 48001
st PR B A0 S SC B . R 2 BB 5 45 R AR R YL K
et 25 B T A [ B Ak 1) B0 ) A7 A2 A 5 58 o Ak R
FHAS Ta) B 56 50 it el o Jirt 7 194) B0 8 i A 3/ gk
SE4 R[N AR A 5T 16 Y TRBB24 . IRBB21
IRBB14 . IRBB4 . IRBB5 F14: Kl 30 % 6 4> % 51| /i Ff
OB /e B W NN S I A N I 0 N B NI A SRS
e X149 7K e 240 P 2% TR s T A S ) S S RE T .
Tk X S 3]t AR BT B S A B o K SR TR R 3o 13
Ao AL, o C6 3o Y S O F B0 B, B A R
26. 1% . MBI 43 A 15 B0 K B L AS [R] Hh 380k U5 1
ZRBEIA T A AR AR BUR ) e e B R OR 2 AR (R
2) MEAEE Y C6 1548 A 4 A AH AR F S0 1
E45 > Hb DX A8 — Z0, i) 4n v AL P BL C6 B
RUh 3, 0 LA C1 BUR ALl 3, 2 p F1 L8l
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