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BOR R B AER B YT 19 16S-23S rDNA-TTS 551 70 Mt %8 9 It 3 b 25

PEAT Ay FUERE . S5 UL R SO (4 151 92 5 SR e B 2 R Bz v, S 4 s At AR A5 31 10 MR AT B 45 i 4 s i 38 ol
o0 B e AR A OO BRI R 8 A TR — T AR T S ] G i R S ] TR AT TR — R B T 3 TR 2
5o XHRR R HEA 3% 280 bp 16S-23S rDNA-ITS J7 5 # 17 Blast X 7041, 5 R % . 10 D H A% R A — BUR
T, H DNA 5 BER/INFLT B35 5 T 7 M B 36 4T 08 550 1k BORS 28 Bl ( Pseudomonas syringae pv. actinidae) 56 4=
— B, HEUL T LURG A R 4 BT AR A B AR X T B BT B R Ak O AR Rl

KR BB BUER T HEBAEATE EE;
HESES S436.634.172; S663.4

o E R B B A Y (Actinidia spp. ) I IR
b, BRRBCRSEE IR F W V& Ve, 808 KR
ZE . FAT. R R B AR B AR A — gk
6.67 J7 hm® 4F /=8 45. 8 J7 t. WEAF K, i T Bk
M A a7 BR R R O R A Ak AH B 35t 0 e (ki
wifruit bacterial canker) & #& V3 , %5 3 @M H 5 1
o fEERREE H B E, R TE HA SR E R
VG 22 K R KR A5 1 KRG AH 4k gk B Jl AR T
B R4 8 PO R | B AR R A KA R DG 4
B e E L E e eI R L AR R L U1 A
DX K BRI Bk 200 T 1 15t 0 B TR B B Bk £
B XL, il R & vk B RN,

TR Bk 40 T P 5 9 e — P R MR L T
T 1 ER 76 AT TR 5 4 Bk BO A2 A (Pseudomonas sy-
ringae pv. actinidae) 5| ¥, F A FHRGE AL 9 F
TBCTE R R AR AR BT b 2 3 A e S
REVIHFLA 6 IR G R L R S
BOARE IO, TEARI 7 1R B 87 4 10 %%
A B (0 P I 3 RDE A8 (s B,

H R A7 S Bk 20 T M 15t 9 5 s T4 E 1Y A
FARZ AH R Z b T I T i JE 285 2 AR A Al

Yo BT : 2012-01-13
FAEWH . DA E SRR E (07020303049)

XEfARIRES A

BUR F1

XEHS 1000-2421(2012)05-0604-05

FEME AL G % ik ARk R 16S rD-
NA 1 165-23S rDNA [a] [ X F7 51 (ITS) X 4l 14 it
Z M (related species) . B i i (pathogenic varie-
ty) Fl T Bk Cstrain) BY X 55 F1 58 58 45 BF 50 4% 52 K
TRV R R A0 B W 0 0 e D R ) R L o
YT L 2 15 92 0 9 I TR AR B A A L A% AR R DI By
FERE ST R ET4RE . 28 38 M\ B 7O L BV P LR R IR
VT A A Bk o DX SO 30 1 1t 9 i Rk G B 4% IR
B TE 4T B A AR B I 6 AR AT 1Y 15t 97 e B0 TR AR
PEAT T 16S-23S rDNA-ITS 4 F % & JF i A T
FEFP S 4 00 2 2% AR X B4 Bk AN [m] it o A U 7
5 TE S A b A TR 1 15t 97 S 108 v i TR S RN B
AR LRl 2R

1 #MB5EE
11 grifag

2010 4F 10 H & 2011 4F 5 H . 433 T Z 8
PO B LR R B VLA R 3 X AR R
WiREESF L PH (T EBEBE Actinidia chinensis
Planch) 128 3 g IR 72 (E R BR Bk Actinidia de-
liciosa Planch) &8 Bk i Fl (4 15t 927 9 2% e B¢ 5% N
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A sk AP g R R S R A A
R 5 A Ak S e A SR P o 4 L b L4 PH LI
Ze 0t AR IR A A AR IRTESE 10 A BR
B Rb B e H, T 2011 4E 5—6 A MA LA
8 I8 B 5 VY R A AR A 5T T

PRI IR BRI 8 5 5L (BPA) : ZF INIRHF 3.0 g/L,
HHEMR5~10 /L, R 10.0 g/L. BEREE 1.0 g/L,
B 17.0 g/L, pH 7.0,

s I TR B0 M G I A X BE B Bk 7286, 7285 N
7287, M1 B R FFL BT K 90 K 2% Giorgio M. Balestra
P,

12 REEHNSBESHK

T B g {52 Ak By e 2 21, R R TR
4 mm X4 mm /NHE TEEE K Mk 3 A 4 70 %
CWER 0.5% ~1. 0% B IR AR HHIH 1~ 2 min,
B TR K opse 3 WU » 43 il 3% R 3 7 vk 3R AT 41
B L P RRI LR IR R Ak B 9 4 2R K
BB A L0 1 I I8 T K I DA B B A R L § S
BRI SR ;1. K35 MU B 43 B vk - B 5% L Jn
0.5 mL JGHE K5 85 4b PG A9 41 21/ B8 2 1%
FRL 37 505 4% B 48 5 1 30 min, S TR A 5
JERRE . BB IR R A &R 45 CAESL G
BIABIEA 0.5 mL BB B TR B W 1 35 3% L
F MRS G E 25 CRFRA R,

1.3 WEEHNEE

WU i sg SR 20 1 B, B T IR m
I 1~ 2 W ICTE K S = 3% 7 Sz R RN AR S A
FEIK I 5 2 228 TRk 1) T i 1 G

%8 Rees-George 21 (1) J5 1 #E 47 16S-23S
rDNA 7r F % . B % 51 PsaF1 (5 -TTTT-
GCTTTGCACACCCGATTT-3") fil PsaR2 (5'-
CACGCACCCTTCAATCAGGATG-3"), 1 4
TAY TRARA G NARRS 25 pL, K
A& Mg By 10 X buffer 1. 5 pL, 10 mmol/L
dNTP 0. 5 pL, 25 mmol/L MgCl, 1. 5 pL, 10
pmol/L FF51# 1. 25 pL, 10 pmol/L F 5%
1.25 pl,5 U/pl Tagq B 0. 062 pL, DNA B AR
2 pL. B E B FIK 16. 938 pl; PCR ¥ 3 2 I 2
J¥% 95 °C 2 min; 94 °C 15 s, 58 °C 30 s, 72 C
30 s, 30 MEH; 72 °C 5 min, PCR ¥ 147 ¥ &
2 Y0 B N W R s A I 5, [l glifb B B R Bk A K
FS /NI RTIU A 28

W5 0 7 235 S5 o Blast o 4T, A 6] U8 1 AR 0L

2 SPES BT R T Clustal X 1. 83 B4 X6F 5 51 647
Z & L R BioEdit ## % FHl MEGA 4. 0 3K 4 X
N-J A i R G R, BT R O R,
14 REFENERDNE

1) R B g B B 7 AR e A A ) 2 R
TCAE TR . % 26 (C R EEFR 72 h B A5 TE R
FH G B K BE R 3. 0 < 10° cells/mL fY & . B
2 pL PR 6 BRE A AR nE il R R TR R R R R
S8 25 CHEFR 24 hJE WUELH I 50k B R

BRI A . BEHL A17, A18,SXQM.,
SXHWD.C33 B #k . LA & K H & #k 7285, 7286 Al
7287 %t R TR Bk £ B I R R AT B AR A B
2 p L DBV R FH 3R B BT I B B o 4 L L
Y I = SN R i v AN o | BTV
FEAE 10 DBRABEME S A @ Rt B, & T 16 CE
TR R SR 7 d 5 WA IR 15 B0 0T DUE AR < R
W52 5 BE B AR (mm) o X F 3 — 455 S FP I & L 9
BE A R K L 3R TR PR ) S50 D R
1.5 HIEAE

BT A 00 $ s L ¥ ok A SPSS 11, 0 B it A7 22
S5 E AT

2 HERESMH

B AR B 48 A

PN SN R = PR RN Y (3
7 DX SO B A 35 0 o SRR B A% R Bz o, Loy 4l
R3] 10 MR e (R D, R R RV, 10 bR
B IR R SRR IR S AR — 2, /E BPA KR 2k L
Ve BE 5 A A, 2% M O E RS, HAR
1~3 mm. 205 VE AT A W BLAR L 7R 73 B I

21

Yk 240 A
x1 AEBBREBZREAKNSE
Table 1  Strains of different kiwifruit bacterial canker isolates
RT3 & E ke 5
Strain Host Origin
SXQM # % Qinmel Bk 78 P 2 Huxian, Shaan’ xi
SXHWD IR 1% Hayward BTG 1 B Huxian, Shaan’ xi
Al8 4% Jinfeng ZRUGVPE Yuexi, Anhui
A17 4+ Jinfeng GRUE P Yuexi, Anhui
C33 #I.H Hongyang H R IT. Qianjiang, Chongqing
SXHY ZIFH Hongyang B VE ;7 B Huxian, Shaan’ xi
AKAS 4 Jinfeng ZRUGPE Yuexi, Anhui
AKB5 4 F Jinfeng LAETE Yuexi, Anhui
AK14 4 F Jinfeng LREEVY Yuexi, Anhui
AK18 44 Jinfeng LRUEPY Yuexi, Anhui




606

o gl K

31 45

2.2 HEHkH 16S-23S IDNA ITS A FLE

DAY 85 95 J5L ) R B R OR) X BRCTR bR Y R IR 4
DNA B, b R 5 51 ) PsaF1 il PsaR2 #E47
PCR #34, ¥ 3545 7 BE K BE 29 300 bp 1Y H 19 454
(KD,

M1 23456 789101112

2000
1000

M: Marker;

1. SXQM; 2: SXHWD;
5: C33; 6:7287; 7. 7285; 8:7286; 9: AKB5; 10: AK14;
11: AK18; 12: AKAG.

3: Al8; 4: AlT7;

Bl 1 16S-23S rDNA-ITS Zx fig #& H B ik 4
Fig.1 Electrophoesis of PCR reactions of
16S-23S rDNA-ITS in agarose gel

45
10

e AN H AR 9 PCR ™9 730 I el Ak, 2830
3T R B, 10 BRECHR ) DNA R BeR/Ah—20, 8
280 bp, HIF S AHIE . #h A WL, B 43 B3 glifk 19 10
R A — 20 B . D F 45 R 46 GenBank R J5
R ST O JQ314412, Blast 43 BT 45 R WoR , %
Fe 91 5 T 7 A1 BR A6 AT B AR A0 Bk B0 A2 Bl (P syrin-
gae pv. actinidae) B ] IE W) # Bk JN172920. 1,
HM032088. 1.D86357. 1 fl AY342165.1 %519 16S-
23S rDNA ITS J¥ 51—,

AL I A AT LAE L e S 5 T A R
FEAT AR B B0 22 FhTN172920. 1, HM032088. 1,
D86357. 1 K AY342165. 1 TH AR I E & & R il
(B 2) AHZARE S T 4 B 5 A8 AT T 255 - 200 22 Fh
(P. syringae pv. theae) X 4, I, 454 BUFE3F 3
IO P ARG I 45 SR, AT LA S AR R 8 40 S T A Y TR
AT R AT BB BOR LT (P syringae

pv. actinidae) ,

Pseudomonas syringae pv. morsprunorum EU009174.1
Pseudomonas avellanae AM489489.1

30 Pseudomonas syringae pv. maculicorae AF098253.1

100

0.005

 Pseudomonas syringae pv. passiflorae GU808449.1
Pseudomonas syringae pv. apii AF098249.1

Pseudomonas syringae pv. tomato HM032093.1

Pseudomonas sqn. Pseudomonas JQ314412
Pseudomonas syringae pv. actinidae D86357.1

Pseudomonas syringae pv. actinidae IN172920.1

DD
Pseudomonas syringae pv. actinidae AY342165.1

Pseudomonas syringae pv. theae HM032088.1

Pseudomonas syringae pv. syringae IN624865.1

L(‘z Pseudomonas syringae pv. tagetis AY342203.1

Pseudomonas syringae pv. antirrhini AY342166.1

99— Pseudomonas syringae pv. lachrymans HM771303.1
L Pseudomonas syringae pv. syringae HM032083.1

_|:Pseudomonas syringae pv. lachrymans HM771305.1
59 Pseudomonas syringae pv. syringae AY342181.1

O S AEBUE S 8RS 26 5%, Bootstrap values are shown on the left of branches.

B 2 ET 16S-23S rDNA ITS FF 5 By L #f (MEGA3. 1)

Fig.2
23 EXRBBEANERSH
Fae HERE R 125 DU 5 43 5 1 o i 40 32 o 3] 0 ik
BB F L Rl 24 b JE AR S A B
By AT O RN
PEHL A17,.A18.SXQM,SXHWD,C33 &itk, L
BRI H R 7285.7286.,7287 Ky Xf BB, X B Wk Ak

Phylogenetic tree based on 16S-23S rDNA ITS sequences (MEGA3. 1)

W EAT B A R, B ) TR R 38 TR Ak i e
it R i 7 S0

s e v 3 B & B, AS [ B8 R X T[] — &
BUWR AR 22 5, Qe G FE AN [R) TR B S . ALS T AR
W B e R B AR 3K 3. 75 mm, 3 B BUR ) i o, SX-
QM T R BE e K AR R 1. 00 mm . & BUBUR F1 48
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55, P Z 1) 22 S K B 25 UK F (P<20. 05) 5 [A] —
TR XoF AN [ it R ) 2000 g o A7 A 22 S A0 C33 T AR X
<5 FH 0 BE 77 B, 5 BE AR G5 13, 00 mm, X itk
BOW 1555 W BEEAR A 1,00 mm, W 25 R

FH o MBS BRR T 25 dh B B EOR 11 L 7285 BIRR Y
R BEF-BIH R 4. 25 mm, BUK J1 508, SXQM B #E
R - (H N 1. 75 mm, BUR RE ) e . HARTE
PREUE 19 T PE Z 8] (G5 2)

R2 TREHRMIBERRMBRI(FHREZINESR

Table 2 Different pathogenicity (spot diameter) of kiwifruit caused by various isolates of bacterial canker mm
bR I 42 B I 2R et & ek W& g IR 18 4 2L E M
Isolates Wanjin  Qinmei Wancui Kuimi Jinkui Xuxiang Hayward Jinyang Hongyang Jinfeng Average
7286 1.98ab 2.30b 3.50b 2.45 ab 3.38a 2.38a 2.18b 3.43 ¢ 2.20 cd 3.68 a 2.75 ab
7285 2.37ab 1.27b 10.83a 5.87a 2.10 abc 1.60 a 7.70 a 8.23 be 1.43 od 3.77 a 4.52 a
SXQM 1.50 b 1.00b 1.00b 3.50 ab 1.00 ¢ 1.50 a 0.75 b 4.50 ¢ 1.25d 1.50 a 1.75 b
7287 3.25ab 1.10b 2.10b  4.50 ab 1. 40 be 1.45 a 2.00 b 10. 45 ab 9.75 a 3.75 a 3.98 ab
SXHWD 1.60 ab 2.95ab 4.25b 3.25ab 2.75 ab 3.00 a 1.85b 4.40 ¢ 3.75 bed 2.40 a 3.02 ab
Al18 3.75a 3.75ab 3.65b 3.95ab 1. 50 be 4.10 a 2.65 b 4.65 ¢ 5.15 b 2.65 a 3.58 ab
A17 2.50ab 5.50a 2.25b 1.00b 1. 65 be 1.75 a 4.50 ab 3.80 ¢ 3.85 be 1.50 a 2.83 ab
C33 3.25ab 3.10ab 1.05b 1.00 b 1.10 ¢ 1.50 a 3.75 ab 13.00 a  3.25 bed 2.00 a 3.30 ab

DEIE G AN EFRERRIE 5% K FZF W%, Data with the different letters in column are significant difference at 5% level.

3 i it

TR A Ak 4 TR 4 15 7 v 7™ 2R 3 e R R Bk
Pl AT R R R 9 R A PR o I e R A
b 20 T 1597 s 1 s DL T T 9 R 9 0 A SR T 1
Jit ) R, b R AR B T R B R
TAEHM RIS, BRI AEEE FEIES
S AR BRI AR S 2 AR AE R L AR TR e AT R R
A B3 g A g o6t R Bk T8t 9 o E AT
TS sE AR T A R R U CE5 R TR i
T AL TR T B0 D A AR & A R AR
T Z (B KN JE A 55 25 T 00U, 48 T 7 B B 7 B D
FEIHERN % E Ok TAR RMESE . 4> T A
WOME L AR S, 16S-23S rDNA ITS i 16S
rDNA #:H 5 23S rDNA i [H 2 [a] f4 X 1] 5 51 , i
W8N 7 9 5 kAR S5, BRI 16S-23S rDNA
ITS J5 50 53 7 76 40 18 Fh 2 5 vh HoAT S 240 (6, 30
L 75 Bl 2 0 1) 8 s 4000 A5 3 T2 0

BE X A Bk 40 T 1 Bt 5 R T . Rees-George
AR Han 25097 43 5158 5 16S rDNA Fl 16S-23S
rDNA-TTS X T A (B A B AT 7 Pt MEw 2508
B N X7 TEATF 5838 A WL I8 . 2B R 16S-23S
rDNA ITS JFHN #4750 4, %0 b B 2 BUE 79 LBk
VG P L % DG B VAR SR Ak T 7 DX Bk 4 R 15
I 9 1) SO P 181 DA T A MR AR Bk S0 A b
(Pseudomonas syringae pv. actinidae) ,

MERE RS 16S-23S rDNA ITS K53k &, 7
A5 M A B A5 30 B T A B TEL T B A Bk O AR A Y

16S-23S rDNA ITS J¥8 & A &4 Ar . HiE, A
I7) ok 5L AT A XoF ] — B A B ot A, DA R ) — 5t 95 5 A
PR XS AN (R BRAEBE 5 b 0 SO ) B S e B 2 R
AT DAHE WY A [A) A= 25 2% 1 °F AR 1 B8O BIL TR 7T g &
AT AR . A OB A TR 1 15t 9 A [ T B
I 1 22 S 00 0 LR A T i — 22 ESE

2 % x #

=z
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Moleculer identification and pathogenicity detection of

Pseudomonas syringae pv. actinidae

ZHAO Li-na HU Jia-yong YE Zhen-feng LIU Pu ZHU Li-wu

Key Laboratory Pomology s Anhui Agricultural University , Hefei 230036 ,China
Abstract To identify the pathogenic bacteria of kiwifruit bacterial canker, the infected kiwifruit
branches and barks from Anhui (Yuexi County) Province, Shaan’ xi ( Huxian County) Province and
Chongqging (Qianjiang County) Municipality were collected as the experiment materials. Plate streak-
ing, gradient dilution and beef extract peptone agar (BPA) media cultivation were used for bacteria iso-
lation, and tobacco hypersensitive responses detection, kiwifruit pathogenicity detection and 16S-23S
rDNA-ITS sequential analysis were carried out as follows for bacteria identification. From the bacterial
canker infected kiwifruit tissues, 10 pathogenic strains were isolated, and all isolated strains have patho-
genicity and hypersensitivity to tested kiwifruit and tobacco leaves. However, different isolated strains
have different pathogenicity for kiwifruit. 10 purified pathogenic strains belonged to the same pathogen
through 16S-23S rDNA-ITS and Blast sequential analysis. The amplified 280 bp sequences were the
same as the previously reported 16S-23S rDNA-ITS of Pseudomonas syringae pv. actinidae. It is con-
cluded that the isolates from the canker infected kiwifruit branches and barks were Pseudomonas syrin-
gae pv.actinidae.

Key words

kiwifruit; canker disease; Pseudomonas syringae; identification; pathogenicity
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