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WE. AT BARRHEELFIRA Dickeya dadantii Fr B4R 5 HMARK-FRBKBA 257, R A&
% %) PCR # 458 4 (repetitive element palindromic PCR,REP-PCR)# R Fe ¥ R 424r 7 ik, 4R B
JTHRAE B A R AE R T 64T R B8 SO I AT M. BRER, S At SO E
Y B R AL AN ERT S P36 AN h S AR, B My AT EAI0Z0, FHYH
72, EMFRTF LA ZF KR 3 Nei’s A B % #1454 F= Shannon 13 &35 2 2 5] 4 1.4768
0.2801 42 0.4186, 2 W iz A B % AR &, d TAPAE S AR AR Bt ARDL 2 404 0.79 BF, 59 4%
BAR TR 5 A SANEBE, £ BRI 0 5 AR R R — Z 04821, b, R F X 9% B AP B 1)
B LGB ) £ 5, L PR AR I AR EUR ) IR, B ONARER R 88, R H R E
JERE AR B G WIRAE A, REM R 095 A AP B BA R4 S AR S SR ) 257
KEIR: HEL R AR LRHE; B 54, 159 PCRARIGL; BmH £57

Pathogenic differentiation and genetic diversity of Dickeya dadantii causing
bacterial stem and root rot of sweetpotato

Huang Lifei Chen Jingyi Fang Boping® Luo Zhongxia Zhang Xiongjian Wang Zhangying
(Guangdong Provincial Key Laboratory of Crops Genetics and Improvement, Crop Research Institute, Guangdong

Academy of Agricultural Sciences, Guangzhou 510640, Guangdong Province, China)

Abstract: To understand the pathogenic differentiation and genetic diversity of Dickeya dadantii caus-
ing bacterial stem and root rot of sweetpotato, 59 isolates collected from six different regions in Guang-
dong Province, Guangxi Zhuang Autonomous Region, and Chongqing City were analyzed by using re-
petitive-element PCR genomic fingerprinting (REP-PCR) techniques and chip inoculation methods. The
results showed that 41 obvious bands were amplified, in which 36 bands were polymorphic. For each
primer pair, four—ten alleles were detected with an average of 7.2. At the level of species, effective num-
ber of alleles, diversity index of Nei’ s genes, and Shannon information index were 1.4768, 0.2801 and
0.4186, respectively. Genetic diversity of Zhanjiang population was the maximal, and the minimal ge-
netic diversity was found in Nanning population. The genetic similarity coefficient (GSC) was 0.79, and
the 59 strains of bacterial stem and root rot of sweetpotato collected from six different regions were di-
vided into five major groups using unweighted pair-group method with arithmetic averages (UPGMA)
method according to genetic distance and GSC. The clustering groups based on GSC were associated
with geographic origins to some degree. The pathogenic populations collected from different regions
were different in infection ability, in which Hepu population and Zhanjiang population had the highest
capacity to cause bacterial stem and root rot of sweetpotato, while Wanzhou population had the relative-
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ly weak pathogenicity. The results suggested that D. dadantii populations had a rich genetic diversity,

while there were significant differences between pathogenic populations in different regions. D. dadan-

tii causing bacterial stem and root rot of sweetpotato had wide pathogenic differentiation in different re-

gions.

Key words: bacterial stem and root rot of sweetpotato; Dickeya dadantii; genetic diversity; repetitive el-

ement palindromic PCR; pathogenic differentiation

2R B SOPRZ A ZE AR e, Hh ik L
W IR E Dickeya dadantii 5| S i — P ESE ISR 3
2 E T 1974 4 A5 56 [ 15 K B & B (Schaad &
Brenner, 1977), 2006 4F1Z00 FAEFRE ] AR 44 9 A 3
(Huang et al.,2010; #57. ®55,2011) , HAT7EFR E 4
fE AN B I 3 5 I  Ne A 16 NN | s 95 L i A
AR (T DX B9 KA, BN W7 & 48 FUIN R (1) &
P, 1 U P AT (B R4, 2013 8
N7 KAE, 20145 B AR, 2015) o FHHUR SFR B A 1%
I S I AT R O AR, B T R R S A
FE B B ) Ak ik e B S A A B R B0 T a4k
SERAVRHE 22 5, DRI T Ao I PR A AR a8 1 2354 S
B 0B B O A LR R e R B
B

B R A VG e i AR B A AR AN
A Wy A D R R RS I PR 938045 2P S 3
i 1A A TS L BT DNA K953 2B 9
FHEAIT R Z BT E VR Z IR AT EN
PRI 2R 52 0 AR L, 2 A s Jir T A A R R a8t £ 45
WF5T I 0 3 7 2 (R] 45, 2017) . Laurila et al.
(2008) FBRFESE (2014) R HIBR LR B i %
57 43 M7 (restriction fragment length polymorphism,
RFLP) ., 16S rDNA i J5* F1 5 & 7 51| PCR 4 [ 45 &
(repetitive element palindromic PCR,REP-PCR ) %54%
AR Ak v TG TR @ 1 73 2 35 0 M 2 FEVE AT RO
REP-PCR B AR R VEm, & 2T
AELH 9 5t 200 T AR L TR 1) 4 28 ARG LA B it 4 o e
FHEHE ZAEERTST , BRI S B[R]l B0 L AL AL R
[F1] 4 38 1% 725 5% % 25 (Louws et al., 1994; Dankevych
etal.,2014). I TV A0 R AL A 2 )iz oA
LN 4N E & 9] SC)F 1) (repetive extragenic palin-
dromic, REP) . 4T B 5 A 8] 52 — 2T 41 (entero-
bacterial repetitive intergenic consensus, ERIC) [z [
;5% 1 52 [ -F (mosaic repetitive element, BOX ) 54
FIPH), HAEA R & ARk ] B B A ORsT
P, 7820 T st AL kb e 25 B 2 /E H (Louws et
al., 1994) . [H It , % F PCR A LU JE 85 751 4 5

Yy, LU 52 7 5 [A)AS [] e AT 20 XSl A 07 51 A T4
14 52 T REP-PCREIA , IZH AT i LA A B
PRI PCR 414 7 W48 SURIE ) 281k, RE m R AE 7R
s ir R R (1 5245 AR ABAR LA BCAS [R) B PR ] 1
1k 5% 2 (Debrujin et al., 1996) .

Martin-Sanz et al. (2012 ) % Jf] REP-PCR % A ¥
91 58 41 B M I BEW 0 R Pseudomonas syringae
pv. Pisi K539 2 A 2EHE , ZERERN 235 TR AY 0Ok
BTG 24 51 . Rusenova et al. (2013 ) % [ REP-
PCR A 96 Bk A i A1) 37 1) %)y 4 25 M AT
Paenibacillus larvae X434 ab il AB Wi~ FE R
R AR50 78.1% F121.9% . AR M4 (2011) %)
K A A LAY 33 8K 3 b 40 11 15t 97 0 T AR R AT
REP-PCR 7341 , 4 Kl 73Dy 7 4> 15t A AHABL LA , R
PREA 5 138 2 S METR 188 28 5 | 15tA%
SIRES MR EDRFOC R ) . BRFESE (2014) ]
F REP-PCR 73HT T &£ 4k v [R W D. paradisiaca, IE
B TR ARE HENFEN IR E 2T
&, H SR R B BOR TR R IR —E R
FROC T H B 25 i ——8 Bk e [ i 2
FEME L2 30 71 22 5 RO WT TSR DU AGE . A5
REP-PCR £ AR FNE M 5 2, X R B ARA )
PO AR X R AY 6 1 X EL A SO R 35 25
& 9 AT TR AR R A T 3545 AR MR RN B0 ) 22 5 037, LA
022 4 AT RHAE 2R S AR AR
1 ¥R 5FE
1.1

PHARTRR A : T 2011—20144F 3 R4 T 598k
K BRI E FRR R, Forh AR B0 M TR 104K
WK, 44 ) MIFP R TR BR 9540 1) A E36~E45,
P AR 87 AR A VI R AR O MRIRTBE , i
TR, RS 570 1 EAT~ES5 A 32 i A
NE R AR TP B IR T TR 10 BR A
PR, Al 44 g TR, TR AR 2 20 30l ES6~E65 , B
T E R R T VR AT X AT SR 107
WK, 544 A AP R TR AR 9 520 1] 4 ES0~E89,
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A ER P E LR PR FIR IR TTR AR
10 K B Bk L 4 44 0 2R DS FIRE , TR PR g 5 4 il o
E113~E122, % 3= SRl oM 2T il s 5 D o7 M IX R4
10 A% B A , i 45 0 J7 M R0 RS, B8 B 2 5 0 i
E161~E165.E167~E169 .E173 FIE175, 2F 3 f fhy
JTERT, A WA T T-80°CIRTA . Buk %
SERFPAT T2 JTRE S TR 98,
JUEERT JUEL205 )T 128 )T #0951 FlT 79 4
9 bR HE A &R N RA LB BV E Y
FETER o

Ri g5 B #7238 (nutrient agar, NA) [E AR 7
B EAMR S ¢ FRE3 g TR 15 g, INFEIBKESR
Z 1 L,pHM N 7.0~7.2, NARIAE; R NA [ A
R FR PN B

IR S AL RS AN IL D 4 DNA R BGA A &,
I 5 3L MR A PR F] s Basy Tag DNA R A&l ,
bt X E B HARA B F] ; 6xLoading Buffer,
43 FEARIC DL2000, A9 TRE (3% ) A FRA A 5
TG Ry R AR R, Jb R AR YR A B TR
AT REE BEERE T RAE DR
AR F] eG4 E 7 40 #r 4l . DUB0O #Y €
AT WA E R T, 22 [ Beckman 23 F] s MDF-382E
B ARIR VKA , H A =33 w] 55332 /NE PCRAY, 2 ]
Eppendorf /A 7] ; Box-EF %t i i1 & 45 , < [F Syn-
gene A 7] ; DYCP-32A RIS /K F- B kA, b 7S
— XA,

1.2 Ak
1.2.1 HE#REP-PCR¥ 3%

MONA A PR TR V% T NA AR SR
F30°CLL 160 r/min #Z ¥ 155% 12 h, B 1 mL BHRI%
HE TR 5 X 241 DNA $2 HGRR) 620 BREEH 59 R A Pk
) FEPN 41 DNA . DA 59 # TR Pk 19 5 [H 24 DNA H AR
Mz, PCR LK £ 2 I Guo et al.(2012) )51 REP-
PCR 5| ¥ (Versalovic et al., 1991) & REP1 (5" -IIIC-
GICGICATCIGGC-3" ) fll REP2 (5’ -ICGICTTATCI-
GGCCTAC-3"). ERIC-PCR 5|%) (Versalovic et al.,
1991) 24 ERICIR (5’ - ATGTAAGCTCCTGGGGA -
TTCAC-3" )1 ERIC2(5' -AAGTAAGTGACTGGG-
GTGAGCG-3"). ISR- PCR 5|#J (Ateba et al.,2013)
HG1(5'-GAAGTCGTAACAAGG-3" ) FHIL1(5'-C-
AAGGCATCCACCGT-3" ) . BOX-PCR 5| ¥ (Oda
et al.,2002) & BOX AIR (5’ -CTACGGCAAGGCG-
ACGCTGACG-3' )., MBO-PCR 5|4 (Rusenova et
al., 2013) & MBO EP1 (5' -CCGCCGTTGCCGCC-

GTTGCCGCCG-3") , WZFE A T AW TR (L)
AR ABRA T A PCRY AT 195 CHIAEM: 2 min;
94°C 75 4 40 s; REP . ISR .BOX , ERIC Fil MBO iE ‘k
T BE 43 591 Sk 40,40,50, 52 A1 59°C , #7318 & 1 min;
REP ISR .BOX Fl ERIC Y-~ PCR: 65°C#E i 8 min;
MBO-PCR:72°CZEff 1.5 min, 35 MEH ; MBO: 72°C
FEAH 10 min; H B 4> PCR: 65°C#Ef# 8 min, PCR
W) 5 4 L 6xLoading Buffer 1821 )5 , K
A6 WL AE 1% BEREHEEERE 80 V HEIK 1 h, F1 HI%E
JE IAG ZR GE T LUK B MR B IS 2R A 7 A 0 - B
W8 A LA JPEG SCIHRAT
122 HZEZBRAMNBLAE S LS

F| F§ POPGENE32 1.32 #{4: (Yeh et al., 1997)
XF 59 B TR R 1) H 5 25 B TR AN RE A T S 2R
BE AU Sst A B B Hr o T 58X PCR 315 7
VI BERE B T et , A IeE 1, o ek o0, 85
W HBE i A 3] POPGENE32 1.32 5 fF b b H 2
ZEJER AN EER L Z R K RO AR DGR B, A5 55
PLEEPRE ARG AR R B Nei” s BRI Z R R 2L
Shannon {75 B 18 50 2 ML 8 280 5 H 4
B G IR EL Gos N 53 BT AN [) b DX AR 9 158 %
AR 4 18 Nei (1987) FEPH 2 JE L F s (4 43
B BB Gy; B 7% Nei (1972) )7 kA AL — 20 M
WAL, A Fk AL Na( Wright, 1951)
123 HEEZBRAFBERESN

R T 3205381 59 R B RRAS [F] b DR B2 A~
PRI B 2 2, R NTSY'S 2.10 447 FHAE A
BARFIEECXT (unweighted pair-group method with
arithmetic averages, UPGMA ) 72: %} 59 ¥k & ¥R E 1T 58
Feo XF 54> PCRY 3 7 Wy 1) Bk W (Rl AT sty , A iy
ICAE 1, EHFEAE 0, A FH NTSYS-pe 2.10e {462 H
Bl A AR R RECRIREAR B, 43 B AS [R] B ik 22 Al 1
WL R ORGSR R
124 HEZBRABBR NS

W IRAFTE-80°CHY 59 R AR AR AN 25 I IR 15
FEHAR L, BT 30°CHHIR B FRA G 1L, 48 h 5 4%
Fofr A K 005 A 1) TR B B 7E NA P AR E R, B T
30°C 1H IR 35 740 15 5% 24 h, TG H K NA SEAR |
AR R vPsE B2k AR5 ARt T 620 nm
WA A I 5 PO E , IR OD (B 0.15, RIVER B
fR e B K A 1x10° CFU/mL .,

XPONHE R 272 R E 25 JRES S
JUHEOg JUEERT U205, ) HE 128 ) 9541 IS
B9 FATEOR B, B AP S B 200 g 19 E
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Mo R

45%:

e U S 75% WRG E  o RS
VIR S 8 mm 128 5 1 i, SR 5 f0 28
B TR KRV TR AR K R R, A AR TR
BN R p e 3 AR OEE 13108 CFU/mL 10 T 2
20 pL, A 30°CHH IR B FRAf 597 24 h, T F 38 Lk
U OB B
1.3 HIESF

K HI DPS 7.05 B AR HA 50 B 17 52 o0
I F Duncan BT & ) 25 151047 22 57 i B TR 30

2 EREHM

2.1 HE#EREP-PCR ¥ &4 R

FE SO RRTARE T 5 X5 51 Pyt 18 41 478 i 1
Frts B S, b 36 AN A . BEXTS 1 YT
1 () 2 S PEDT SECH 4~104 B3 724, Bk
IRV b A RN PR Nei s i R AR M5 £
Shannon {55 8. 48 £ 71 4 1.8556,0.4593 10.6515.
A5, 514 MBO REP1 ¥ 14 i 4 350 5 3 1

B Nei’ s F& K 2 A4 45 2OF1 Shannon 157 B 45 $U
LR 1.9096 .0.4746 F10.6671 (£ 1),
22 HEZEREMEEESHME

5568 5 1 I AE AN [7] by DX H 2 25 g TR R rh 3
W Z AN BN 2SS H R — 2=
S, R Z AL BN Z 8 AL E 2R )
ST P 0 27507 580 32 AN 2 A PR A H 43
278.05% , Hohmg T AT M 3 SRR 2 8L
RUOBOR Z A7 550E A R AR A 4 51 9 A
21.95% AR F Rk 09 F- 247K - 12 45 F129.27% , B e
(LTI AR 0 R 17 1 41.46% . FEH K-
b EEL I 1.7805 , A A BB H Ky
1.4768,Nei’ s F:H ZHEPEFE%44CH 0.2801, Shannon {5
HARECH 0.4186, TERMIEF- YK |, SR A7 HE R W
TEL R 1.2927 , 45 5% S 0 3 N BCH 1.1733, 3L R 24
PEFEHH 0.1031, Shannon {75 E 45 40F- 214 0.1550,,
FERRFEZ ], WV TRP R 22 REPEAR X A i, FLU R 2R 2%
FPE, B T RPRERAR (R 2)

®1 S9MHEZRHE KN REP-PCRIIEER
Table 1 The result of REP-PCR for 59 isolates of Dickeya dadantii

- ARCERIEDTR Noi s BAZFTERE Shamon(SBHE () p  BAMAK
J. Effective number Nei’s gene diversity ~ Shannon information N No. of
Primer . . No. of loci . .
of alleles index index polymorphic loci
L1-Gl 1.7166 0.3917 0.5619 6.0 4.0
REP1-REP2 1.7482 0.4073 0.5836 8.0 8.0
ERICIR-ERIC2 1.7242 0.4096 0.5969 12.0 10.0
MBO REP1 1.9096 0.4746 0.6671 7.0 6.0
BOX AIR 1.6560 0.3877 0.5736 8.0 8.0
-5 Average 1.7509 0.4142 0.5966 8.2 7.2
SR Total 1.8556 0.4593 0.6515 41.0 36.0
FR2 HEZEREMEEESEEKE
Table 2 Genetic diversity parameters of Dickeya dadantii in six populations
SENIE O AREE(T Nei’s#E[H Shannon L2 AR EZ A
—— Bl BB RN SRR GEEE TO U T
Geographical population No. of Observed  Effective Nei’s gene  Shannon ol m.()r hic Percentage of
grap pop Samples number of number of  diversity information p yl ip polymorphic
alleles alleles index index o¢ loci (%)
I N AP Guangzhou population 10 1.3171 1.1419 0.0941 0.1485 13 31.71
VT Zhanjiang population 9 1.4146 1.3003 0.1710 0.2489 17 41.46
BT Fh ¥ Nanning population 10 1.2195 1.1287 0.0776 0.1168 9 21.95
Al FP T Hepu population 10 12195 1.1457 0.0810 0.1195 9 21.95
7 24Fh ¥ Dongxing population 10 1.3659 1.1724 0.1073 0.1679 15 36.59
J7 M FhEE Wanzhou population 10 1.2195 1.1507 0.0873 0.1284 9 21.95
-1 Average 9.83 1.2927 1.1733 0.1031 0.1550 12 29.27
Yyhik T Species level 59 1.7805 1.4768 0.2801 0.4186 32 78.05

2.3 HEZEREMERESL
2SR TR R A — 2 B s AL oAk, Rk
& 20 0.2808 , B PN 15t A% Z 6% R 0.1823 ,

T E) 1544 Z A6 9 0.0985 , FEE PRI R (] 1Y) 15 1%
ZAEVE ST 7 s Z R 1Y 64.92% F1 35.08%,
PR PN A% ZREE I S K TR s A 2. R
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(7] b, DX P R a8 % 3 A A AR b 3 2 5, L P b
BEBHE ALK, B L R ECR 05333, ) AR FI
W2 LML R BON 0.3931, YR TR L 43
L5 %00.3507, R WIstAL A0 S5 = LAFAE TRVEF IR,
177 F DR R (AL B — SR AE SRR RE , SRR TR
TR ML 250 (3R 3) o HEZE N AL R
0.9259, 281 6 NFIHEZ (A7 AF SE DR , 45 b DX P

1) PRLALA YA o 3 22 e, FL PP AR RS PR AL (Vo=
0.7720) %5, BRRAS BN |3z, 1) P A S [N
UL (Nw=0.4376) FARTH/ I, B IRAS 2 21— € R BE 1Y
B, 1 2 25 S5 m] RE -5 25 1 DX TR IR %) e 2L o 7K~
Ao BRI, T AR 04 2 AR 10 ik PR B R AR
TR DR AL, 2 T H R R 114 B R S AR
1) M BB Y [R) I T REAF AR s T 5

R3 HEZEFREMERESLEERR

Table 3 Genetic differentiation and gene flow of Dickeya dadantii within and among different regions

N o oo
ey Atnfppepe FIRPIIEE  FRAIRE iz
enote gene . . . . Population .
: . No. . S Gene diversity Gene diversity . HE R
Geographical population diversity in the g genetic
of samples . within among . . Gene flow
species . ;i differentiation
population population
I M A Guangzhou population 9 0.0941 0.0941 0.0000 0.0000 -
PV R Zhanjiang population 9 0.1710 0.1710 0.0000 0.0000 -
P T AP Nanning population 10 0.0776 0.0776 0.0000 0.0000 -
AP Hepu population 10 0.0810 0.0810 0.0000 0.0000 -
ZR2LFIEE Dongxing population 10 0.1073 0.1073 0.0000 0.0000 -
J7 MM A Wanzhou population 10 0.0873 0.0873 0.0000 0.0000 -
J"Z<FHE Guangdong population 19 0.2185 0.1326 0.0859 0.3931 0.7720
VYRR Guangxi population 30 0.1899 0.0886 0.1013 0.5333 0.4376
J31 Total 58 0.2808 0.1823 0.0985 0.3507 0.9259

24 HEZEREAMBBREES

2 T TR S AR 2 AL A%
—HUE IR, N 0.9918 , FYLAIE 55 R HE 2 18]
WL —BUE IR, K 0.8104, ) MNFPEERIRE TR
] f4 384 — B /0N, O 0.6847 ., #5 MRHEZ 1] 14 35t

10 BITE 0.0082~0.3788 Z I, B “T* Rl REFI A Vi Fh ik
Z B BB AR B /N, M 0.0082, 1 M AP EEFI R T b
FEZ ] s R IR B e K, o 0.3788 , R AL I RS 5
181 — B ARXT R, FhHE 2 [ (19358 £ 1 s /st 1%
—HUE MR (£4) .

x4 HEZEFE M MBEHBEE—BEMREES

Table 4 Genetic identity and genetic distance among six populations of Dickeya dadantii

; T A LR B TR BFPHE IRETE DARLE s
Ho AR i . .
: . Guangzhou Zhanjiang Nanning Hepu Dongxing Wanzhou
Geographical population . . . . . .
population population population population population population
I N A3 Guangzhou population 0.8028 0.6847 0.6886 0.7160 0.7634
WLYT AR Zhanjiang population 0.2197 0.7986 0.8104 0.7195 0.7499
B T AP Nanning population 0.3788 0.2248 0.9918 0.7537 0.7464
A Hepu population 0.3731 0.2103 0.0082 0.7524 0.7558
ZR24FPIE Dongxing population 0.3340 0.3291 0.2828 0.2845 0.7036
J7 MM A Wanzhou population 0.2700 0.2878 0.2925 0.2800 0.3515

KAL) LRl — 0% WAL LT 2L 52 . The numbers above the diagonal are coefficients of genetic similarity ;

the values under the diagonal are genetic distances.

2.5 HEZEREMERESHT
AL R KA 0.79 B, 59 Rk B AR B R4k 5 4
HRE(KEI),BI T~V ZERE 405 13 BREERE, Horb 10 Bk
PRRROR F ) JHRPRE 3 R TR AR SR 11 EVEANRE s 5B 1
A5 O RRIARR , 408 [ VT RPE S I 60 75 20 B
BERR, 430K AR T AR S AN BRIV
10 BRI AR, 4308 A T M FREE 258 VAL & 10 BRI

PR, 0Bk A A4REE
2.6 HEZEREMBBRE W

6 A~ M B AR Hp A T AL AR AT 350 B L
I, 43 9N 4.2333 .4.1548 cm, 2 N RPRENH] 2%
A3 (P=0.1286) (H 5 HE 4R 22 55 B # (P<
0.05) , ZE AT ALY 2 SRR A B0 e ; Hak
T AR A RS TR R S Y0 B AR A 0 Ry
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3.9681.3.9244 cm, 2 MAPREZ A 22 AN, HEL  3.1500 cm, 5 H B B Z B fE1E 22 7 W % (P<
WG IR Z s T M R RS B BE AR /N, S 0.05), REHJTINF I EOR S 2= (K 5) .

o

I

111

OO NINOOCOO0 SOOI CONNNNNNE B B i i B B I UUILINN LD

DIDNIDI b b et et et = NN I NN I NN NOTNO GO NI = i LI OO\ NI N U=~ J OO NIV LI B\ O 100N 5 — U N TNOCO~JIN O

D= OO0~ AN LIUINAMNNO IO N o

v

ﬂm%mﬁﬁwﬁ li

[esleslesiesiesiesivsiesiesiesiesles/esiesiesiesiesiesiesiesiesiesiesiesiesleseslesiesiesiesiesiesiesiesiesesles/es/esesiesiesiesiesivsiesiesiesieses/esiesiesiesiesiesiesies

=
\_{

!
0.71 0.78 0.86 0.93 1.00
FEAL &% Similarity coefficient

B 1 BT 5xI54H 8 AIEMARE R F B ENE St B ZERE R R REE

Fig. 1 Dendrogram of 59 isolates of Dickeya dadantii based on the amplification sites using five primer pairs

by unweighted pair-group method with arithmetic averages

®5 HEEZERA AN FARAMEMBEFHARFERERNSELR

Table 5 Multiple comparison of pathogenic diameter of six different populations of Dickeya dadanti

FARE WLTLRRRE  TINRREE BITARE RONAREE JTMARRE

iﬁ]‘.lﬁﬂl?# . ﬁﬂfﬁ@ (em) Hepu Zhanjiang Guangzhou Nanning Dongxing  Wanzhou
Geographical population Lesion diameter . . . . . .

population  population population population population population
AP Hepu population 4.2333+£0.8256 a 0.1286 <0.001 <0.001 <0.001 <0.001
JEYTF#E Zhanjiang population  4.1548+0.5748 a 0.0785 0.0004 <0.001 <0.001 <0.001
I A Guangzhou population  3.9681+1.1615 b 0.2652 0.1867 0.3961 <0.001 <0.001
R TP Nanning population 3.9244+0.8773 b 0.3089 0.2304 0.0437 0.0002 <0.001
ZRPLFRFE Dongxing population  3.7267+0.8317 ¢ 0.5067 0.4281 0.2415 0.1978 <0.001

J3 JHFIE Wanzhou population  3.1500+1.1013d ~ 1.0833 1.0048 0.8181 0.7744 0.5767

P RAE PR REZE . AR FRERIR 2 Duncan FOBTH S 25 K 56 7E P<0.05 K-V 2257 3% . R —foatfEzs, =
i B E K. Data are mean+SD. Different letters in the same column indicate significant difference at P<0.05 level by Duncan’s

new multiple range test. The lower triangle is the mean difference, and the upper triangle is the significant level.
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2K 5 [G TR & oA 2005 4E 257 8T & L A0 dE 6 1 Fh
F1 1A A (Samson et al.,2005; Slawiak et al.,2009;
van der Wolf et al.,2014) , RFLP \DNA 4" i B K
i 2 35 P (amplified fragment length polymorphism,
AFLP) . 16S tDNA Il J37 F1 F 3 K gapA F mdh |
JFEE o HEE R AR 2 TS R R 4325
W F N Z 9T (Avrova et al., 2002 ; Laurila et
al.,2008) ., Slawiak et al.(2009) F| 51 % REP %f H
LR T B K e TG TR B TR R A T S8 02, 46
WK H REP-PCR £ A 5 1 FH| dnaX #1168 rD-
NA 731 43 A7 25 5 58 e — 20, RES B ok H f 2% %
= YL S E 0 22 BRI MRS A AR E N
i3, AHIFSE K Fl REP-PCR 45 AKX 3K [ 6 A [al i
DX 1) 59 M H 2 25 6 993 T R bR R A T st Z R4 AT
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