FY#3 23 Journal of Plant Protection, 2021, 48(2): 305-313 DOI: 10.13802/j.cnki.zwbhxb.2021.2020272

EEEDRERERFERENESE X EEEZHIEDT

ZHfM HER FXW FEER FRE LRE HEE B #F

(KA RN BLABEVEITF ST, A AR AT S P 2Rl ) S a6ty
A RO AT TR AR G, I 350013)

WE: AR AAREE DA E D IRRAR A G E 5 T UABE R AR 45 1, 3833 16S rDNA 57
SHTEI B ARER S LA TR0 LIaJmm R A ATER, FAH AmA A RAE L 57
PCR (repetitive sequence-PCR, Rep-PCR) 7 7k 4 #74% 3 4 7R Bl 3 R 04 2 20 3F 2 Ji& I J JR. T8 AR AR Y
HAERFEN., EREN, % 16S IDNA F7) 547 52, 51 AR IR L4 F 2RIt % R 045 2.
J& R AT B Pectobacterium atrosepticum . # % > RILAF B €% LAY P. carotovorum subsp. brasil-
iense ¥ N RIZAFRA AT | A P, carotovorum subsp. carotovorum . % 7 K R IKATH P. parmen-
tieri P, polaris Fo ik LA I K Dickeya dadantii, *F 90 4k #k &9 Rep-PCR A& M 133 47 % M4
a5 AR A 100.00%, AR EHZ A HHRX 5 A 8ANFR, L2 A B AP 4 1.48, A2
FAL AT 4 1.30,Nei’s A B % AEIEHT39 4 0.17, Shannon 13 B35 4T 39 4 0.26, % AMAL 5
B A 2275, % EMALE T 5 FF 3 A 48.40%. X 90 BRI AR 1A 69 484 & 4K 0.584~1.000,
HAEIE B 4 0.149~0.602, BRAA AL 38 5 Fo s FL I 5 2 W) R F AR KM, R E ST RA L AR
A 0.605 B, T4 90 AR ko A 4 A K AE, 3L ¥ 93.33% W AR A ETRRILR AR, 4 A8 & 4k
H0.646 BF, HIRBET 5 A 2A TR, RIEBET 0 A 3N LA, RGN DA L IemmRA R
G EF G 094 A Rep-PCREAK T A T H 4% AR5 4T,

KR LA E, 2%, Rep-PCR; 4: S48 RE LM
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Abstract: In order to characterize the distribution and population genetics of the pathogens causing po-
tato blackleg disease in Fujian Province, 90 isolates were obtained from diseased samples collected
from potato producing areas in Fujian, and identified based on 16S rDNA sequence analysis, and the ge-
netic diversity was analyzed using the Rep-PCR molecular markers. The results showed that the patho-
gens causing potato blackleg disease included Pectobacterium atrosepticum, P. carotovorum subsp.
brasiliense, P. carotovorum subsp. carotovorum, P. parmentieri, P. polaris and Dickeya dadantii. The re-
sults from the analysis of Rep-PCR molecular markers showed that 47 polymorphic loci were detected
in 90 strains, and polymorphism ratio was 100.00%. According to the collection areas, the tested strains

were divided into eight groups, which the number of alleles was 1.48, the effective number of alleles
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was 1.30, the Nei’s diversity index was 0.17, Shannon information index was 0.26, the number of poly-

morphic sites was 22.75, and the percentage of polymorphic loci was 48.40%. The Nei’s genetic simi-

larity was 0.584-1.000 among the 90 strains, and the genetic distance was 0.149-0.602. There was no

significant correlation between genetic distance and geographic distance. The dendrogram analysis

showed that at a genetic similarity coefficient of 0.605, 90 strains could be divided into four groups with

more than 93.33% of the strains were distributed in groups I and II. At a genetic similarity coefficient of

0.646, group I could be further divided into two subgroups, and group II could be divided into three sub-

groups. This study suggested that there was a rich genetic diversity in the potato blackleg pathogen pop-

ulation in Fujian Province of China, and the Rep-PCR can provide an effective tool for the study of ge-

netic diversity in potato blackleg pathogen populations.
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TEAR S S BRI TR R A S5 05—
FEAEY, R E AUE 6.3 77 hm? L 1 (317, 2010) .
i R 2 SRR N E N, b A
SRR R G FE H O™ 200 PR R SRR , A 2R
[ ¥T 1 J& Pectobacterium spp. F14k 3 [ 1# J& Dich-
keya spp. 201 51 i ¥ 9% & (Pérombelon, 1974 ; Mat-
tinen et al.,2008) . 4% IR LA AP 2 R w)
{2 YT (Pérombelon, 1974) , — i WITT 46 %9 HLAR
JE fe ™, R S R /N ZE BT AR R YT A 4
e I 1 ok iy A REVE <5 = VN S P =R 2 ]|
MYHER , FEARIT R il SR ek Bk IS, e hh 255t
T (Ali et al., 2012; Kumvinit & Akarapisan, 2019) ,
FEFR [, Bl 45 M Fp 2B a2 AR, ST ARl 1
4 [E 45 SR XA Ak A, H 2 BUEAE B
HH (G NEAE 20155 £A555,2018; FRiESE,2019).
YRR SRR — s B P R RN 29%0~5% , T EE
I} AT 35 309%0~50% , %F T 44 3 7l ) K B 52 i LR
(Toth et al. 2011; & EAKYE,2019) , B AL W R S
BB P

R IR 8 Pectobacterium spp. FIAKFE
)& Dickeya spp. #5170 NEXSCIRAXJE T & Erwinia
spp., HBEHE TR IERA L 3X 2@ AT A% (Ma et al.,
2007). HAT, BET | DA 2 BR80T T 4
WA RIS BCFFE P oatroseptica 3 N 5T
P. carotovora S L2 AR N RIEHF#5 2 b
VA P carotovorum subsp. carotovorum FIH] 85 | H
e AT 56 B P8 V. Fh P carotovorum subsp. brasiliense
(Pérombelon, 1992 ; van der Merwe et al.,2010) . 1112
AT P, wasabiae(Pitman et al.,2010) . P. polaris
(Dees et al.,2017) Fl P. parmentieri ; 3k & FC 12 J& 41 &
FHAFEH KRG D. chrysanthemi(Czajkowski et
al.,2010; Huang et al.,2010) & A 712K FE G D. di-

anthicola ik B AR IKFE QTR D. dadantii . T KK FE K
W D. zeae T FEKILIRE D. paradisiaca Pk FE K
i D. solani(Toth et al.,2011) . TERE(Z YL 422211
RSP N N AN N N I 0 N 1
Ju ) (de Haan et al., 2008 ) ; Ifij 22 Ji& S B AT B &
B A AE IR H X (Czajkowski et al.,2015) ;5% b
T T L P A B FAE L PR A, Z 5 SRR
H FL 4% b (Duarte et al., 2004 ; van der Merwe et al.,
2010; FHHERRAE, 2018) 5 LLZESRBAT e 5L AE H AL
2% PR s), B S T SE H E /3 258, Khayi
et al. (2016 ) A i HHE 5 4 b SRAVE 3B , 80K
L83 b3 B ) 1L 28 SR 1 SOy —AS 8, [
P. parmentieri, Ly R PR s IR B B B R
HOr ATz X 451200 F B T K — RE , PRt
XoF R TR %) A S S AR 5 2 L P 53 A1 SIS A
R G RGBS T HT R

HT, & M Tt 2R 0 Fhmicrik 122
£ 45 PR il 1 e B B 22 4 4 (restriction fragment
length polymorphism, RFLP) | ik i 37 Bt f Hi ¥k
(pulsed field gel electrophoresis, PFGE) Bfi#L 1 %
# P& DNA (random amplified polymorphic DNA,
RAPD) ¥ 3 F Bo K J& 2 4 1% (amplified fragment
length polymorphism, AFLP) . 4fl i & K 41 5 &2 )7 41
PCR (repetitive sequence-PCR , Rep-PCR) %5, H:H,
Rep-PCR F A H4 V47 HL 3 o8 1] 510 7 v e A
A RRLEFITE R, )32 FH T4 B R LR i 253
Hr (MR =55 ,2011 ; Nakayama et al., 2021 ; Pramuna-
dipta et al.,2021) . H Hij i /] Rep-PCR £ AR X} H 4%
PRI I T a5t A% 2 AR 0 23 B [ AR R LR
18, AR R AR AR S R T TR 1Y) st 2
PE, AWFFEE L 16S rDNA 751 43 4 Hk A7 457
Ik H Rep-PCR £ AR M\ DNA 7K V-4 Bt FL R A 51 4%
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AR SO, B A A A [R) b X 4% 7 B R g I
AT 118 35847 45 W) NN [ e Sl o 5 1) P a1 G 2%, LAY
R AR TS S BRI A B R SR S R
1 MR 57F*%
1.1+

B TR PR - 90 Bk 5 4% 25 SR IS e v S TR TR AR T
2018—2020 4435 F 4 A48 T A AR S T (40K
JA T B CLokk) (EEWE (22 8k ) , #8 N 77 A 1) 2 B
(100F) IR (11 #R) SRS (8 1) LA S E M 1T e
T (AR AR A T sl B (148K ) o SR ASEES
FEOE SEEHAE-T5C R T o

R e R 5 - R B (nutrient agar, NA) 3%
TR HEANRS g P RIRE3 g HH 2.5 g,
HMg 16 ¢, AT pH & 72, INZEIMKEEZE 1 L
Luria-Bertani (LB) A 55 75 5 143 M R R F1 1% 10 g
T RER Y 5 g AALEN 10 g, ZEI K ERE 1L,
P pH & 7.2, 2xEs Tag MasterMix, JL I KARA 4k
B A R 7 41 DNA S BUR 7 &, b 24
AW AR BRI T 5 30% P9 M BB I 1 T (793 4 T e
29 g N, N- W EEDNIAIENE 1 g, IR K i IF
5% 100 mL ) . 5xTris-BIFRZE vk (Tris 58 54 g BIIFR
27.5 g,0.5 mol/L EDTA 20 mL, INZEM /K E4AZE 1 L)
A K HAth iR 34 [ P oM 4

X7 : Veriti 96 FL PCR X, 3& [F Applied Biosys-
tems 23 A ; GXZ-280C BUSEFRA0 , TR IL AL AS )
Centrifuge 5425 R B &0 HL , 7 [E] Eppendorf /A 7]
2 Vilber BERSAR R SE , bt TN T A BRA ] 5
DYCZ-24B B KA, i —AE W RHEA IR A F] .
1.2 Fik
1.2.1 L#4F 2 &R % R H 16S iDNA K7 547

GER IR ORAT 19 90 BRI A MK , 75 4090
JC T FE A P BB TR AE NA SR Rk . 28°C 8
W5 7% 24~48 h, PRELEL TR V& 450 T LB IR RS 7 5
H1,28%C 180 t/min F5F FHEEY E, T 4CIRAE 4
o Z 405 DNA BRGS0 BRI 90 B
PRI DNA, I FH B 4K i, T-20CORAF5 .
I 40 B 38 FH 51 4 27F (5-AGAGTTTGATCCTG-
GCTCA-3') 1 1492R (5'-TACGGTTACCTTGTTAC-
GACTT-3") (Lane, 1991) 4" 34155 ;R A% 1) 16S rDNA
FEA, i 51 o g i A R R IR A R A
. 20 pL ¥R &R . 2xEs Tag MasterMix 10 pL .
10 pmol/L | FI#5#45 1 uL .50 pg/uL DNA # i
1 pL JWZEIK 7 pL. 37 HEFR T : 94°C AR 14 3 min;

94°C7E M 1 min, 53°CiE 'k 45 s, 72°C ZEAH1 90 s, 304~
PEER; 72°CFEAEM 10 min, PCR Y M= ¥k [ it
WAYIRHE A BR A R TIT o Ke P AR 7 514
NCBI it [ #E17 BLASTN K65 H X I F #8040 ¢
31, fdi F MAFFT 7.427 $4E 30 2 7 45 5 51 AR
A 5 47 Z2 7 U X, 48 PhyloSuite 2114
) ModelFinder ¥ 72 )3 i1 5. , L1 K80+R4 2y fie fF: 15
A DABE KL QT N AN, SR B K ABISA (maximum
likelihood , ML) ¥ 14 1 2 4t & 75 1 , Bootstrap fli £
1 000 /X (Katoh et al., 2002; Nguyen et al., 2015;
Zhang et al.,2020) .
122 L% 2 2% J% /R H Rep-PCR % #2438
¥ F 51 % ERIC1 (5-ATGTAAGCTCCTGGG-
GATTCAC-3") 1 ERIC2 (5'-AAGTAAGTGACTGG-
GGTGAGCG-3') .BOXAIR (5-CTACGGCAAGGC-
GACGCTGACG-3') (Versalovic et al., 1994 ) X 4 J5t
FHEHN 4] DNA 47 Rep-PCRY #1820 uL ¥ 1A% .
2xEs Tag MasterMix 10 pL .10 pmol/L 5| %) ERIC1/
ERIC2 4% 1 uL(BOXAIR 2 pL) .50 pg/ul DNA £ i
1 uL WZEIK 7 ple P8R . 95°C TR 14 2 min;
94°C7AF M 40 $352°C (ERIC1/ERIC2)/50°C (BOXAIR)
B & 1 min; 72°C ZEH1 90 s, 35 MG A ; 72 °C - IE
10 min, 7F 80 mL /1Y) 8% FE P MEIEIE I (30% Tt
AW 21.3 mL  ZE488 7K 42.6 mL . 5x Tris-MIFR 2% i
16 mL . 10% i i 25 900 pL . DU F HE 2, — 1z 50 pL)
HG PCR = T FLUKAGIN , A 4 uL, R 80V,
17K 120 min; HL UK 45 o9 f5 R AR G432 (1 — i
Y ) TP, B e ST IR
123 B4AE 2 EJRm R R S4E % AR o ik
FRAE 1.2.2 BRAT 14 L Uk P13, 422 85 G [] — o
I DNA 55 A T T80, 25— 1 4 1 3
B RAE R 1, ANAEAE BT RAE A O, 4 48 8L RIS h BB
OB 5 s PR, R Popgen 1.32 8747
L S PR 0 D TR AR R a8 A% S 0T, 43 it
=R Ve PSR G E Ve YISk AT L VAR 4
A 5 4328 Nei ' s JE: [ 2 #4458 %1 . Shannon
BB AR 1] A 5 A% I S s A AR P (Nei &
Li, 1979;Yeh et al., 1998) . fii ] Google Map 3f45K
FE SR M BRI 2 . B NTSYSpe 2.10e 3k F 1Ay
Mxcomp BRI AT A a5t 1% 115 25 5 b PR 25 A AH OC
P I #47 Mantel Kz , Ff SAHN Clustering #5% 5 DA
AR INAL L -4 (unweighted pair-group method with
arithmetic mean, UPGMA ) S R TR 25T,
P e A R R s D R R AR ) 1B G R o
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2 BEREHM

21 DHREZRFREFNEE
K A0 38 FH 5 1 90 27F/1492R XX #E 16S
rDNA JPFNHEATH 3, BIREIRAS 1 5040 1 400 bp (97
Yy, Dy 25 R LW, PR 1Y 16S tDNA P A B2
7E 1 404~1 444 bp Z i) ., BLAST 45 R ok, A
7R AR 5 PR S AT TR AR RLEE 3K 100.00% , 34 Bk
PR 5 A B N SRR B P S R A L EE
99.79%~100.00% , 16 ¥REAI RS HH 58 N FLEAT T 2
I IR A ARBLEE 4 99.65%~100.00% , 22 KK k-5
S R P, parmentieri AR 47 99.86%~
100.00%, 7 ¥k # ¥k 5 P polaris (AL 9 99.79%~

99.86% , 1 P I Bk 5 18 B2 2K JE [C B 19 A0 L EE
99.93%; 7341, A 3HREERE WP3 \WP4 Fl WPS K %7
S AH55 ST 1R A AHRURE A 99.729%0~99.79%
16S rDNA Lt 45 540 20 3 W i 73 B 4R A5 19 90 1 141
PR 5 GenBank H7 ¢ S5 1 5 25 B R 9 459 DL TR 9
FEARLRE fe e, LA EEAE 0 DI 34 0 428 8 B R 0 s I 1
SRS N SR R B P R 2 A G SRR R A
A N RACFT RS N AR, IF R R B 1R
PRI . RAEK B IR, 90 BRIE R A 73
6 NRBE, T A B MR IR R 5 A
(14 PR ST IR 2 N SR 1T T PS5 b
SBEAT IR B N AR A2 35 [T L P, polaris
FE ARG - 5 R —32 (F 1) .
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Fig. 1 Phylogenetic tree of the pathogen causing potato blackleg disease in Fujian Province constructed based on
16S rDNA sequence using the maximum likelihood method
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2.2 SHEERERREE Rep-PCR SHMES
2.2.1 Rep-PCRI LR

% ERIC1/ERIC2 F1 BOXAIR 5 | #1/73 Bil% ki
90 PR B B A 3£ [ 4 DNA #E4 74714 , ERIC1/ERIC2 5|
Yy kA 22 2 H B9 471 , BOXAIR 5|19 1 3k45%
25 2 HIFRAT , 47 558 M 4540 1R/ INEE 100~1 000 bp
Z i), ¥ 280500, 287 335 100.00%
[F]— 1 DX 23 B AR TRTAR , 37 1 25l A — o AR B PE
{HFEAS ] b X A] 22 57 8K, i W] ERIC Fil BOXAIR
SRR P Y — e 22, T AT
Bl B SRR S PR AR a8 A% 2R T o
222 REBLEABG AL S AR ESAT

AR A5 TR R bt B A YRR A P AR 53 8 AR
AN R FR R 34 2R PR M 45 SR, DA R
12 9 9 DAL TRT 8 1 b B 1) S 67 35 R RO 2R
1.48, 45 RS FE AL 344 1.30, Nei” s FE [ 2 #f
PEFERCF- 124 0.17, Shannon {5 5 85014 0.26,
LV S BOE R 22,75, 225V T 20 RO

1 48.40% (K 1) o Horp iRy S5 LR 5 A
RS FE B Nei” s 5 [ Z A 148 %K . Shannon {5
SR ML S B OR Z 8EAT sH R i
55, 50 4 1.82.1.52.0.29 .0.44 .39 F1 82.98%, 11 #f
SRR 25 S R S SR R AR
2.2.3 R IR AR B 64 AL AR A0 iR AEIE B
LA B TR o D D 25 R [ 174 3t A AL 3R 4
4 0.548~0.861 , 15t 1% B 254 0.149~0.602 , 3 B 45 Hh
IR b e ¥ s vl N [ P = K S - 1 D |
TRRHE ] A9 AR AR R B =, o 0861, it A& I
AT, O 0.149, B AN S IR ] R T A
55 S R T ) 35 A R B AR, 43O 0.411 Al
0.404 , 5 A4 A L] R BRAIK, 4331124 0.663 F10.668 , T
ST TR R 5 R () 1) 35 1 AR R R B AR, R
0.548, LI B e K, M 0.602. A0, B KK .
i) 45 | i 1A AL ST R R ] Fr 35 A I s 4433/ (B 2)
FEU XA TUA 1l DX Eh 48 25 PRI oo JE o P AR i %
IHERREE R, R RV,

F1 FEEINIREBERFRERMEMHNEEETRSH

Table 1 Genetic diversity among eight geographical populations of the pathogen causing potato blackleg disease in Fujian Province

AR AL Nei” s e ZHEMEFEEL Shannon fR 8484 ZAMALAE ZEMALA /0%

Pojﬁlﬁj ion i Tléf%a%s Effective no. .Nei"s ge':ne . Sham.lonis No. otj . Polymorphism
of alleles diversity index information index polymorphic loci percent/%
257l Xiapu 1.76 1.36 0.22 0.34 36 76.60
7 [ Qingkou 1.57 1.43 0.24 0.34 27 57.45
J&5* Zhouning 1.42 1.23 0.14 0.22 20 42.55
P Pingtan 1.06 1.05 0.03 0.04 3 6.38
Ji i Longhai 1.57 1.36 0.21 0.32 27 57.45
i 4 Fuding 1.02 1.01 0.08 0.01 1 2.13
K /K Changle 1.61 1.46 0.25 0.37 29 61.70
#HF- Wuping 1.82 1.52 0.29 0.44 39 82.98
-8 Mean 1.48 1.30 0.17 0.26 22.75 48.40

®2 EEADREERFRER AR XA E NS EEUREFREES

Table 2 Genetic similarity coefficients and genetic distances among different geographical populations of the pathogen

causing potato blackleg disease in Fujian Province

T (2 HH JiT A Je ity e KIR P
Population Xiapu Qingkou Zhouning Pingtan Longhai Fuding Changle Wuping

= Xiapu 0.830 0.737 0.663 0.791 0.802 0.832 0.834
# O Qingkou 0.187 0.775 0.687 0.796 0.735 0.828 0.858
J#“T* Zhouning 0.306 0.255 0.861 0.752 0.668 0.813 0.791
F-H Pingtan 0.411 0.375 0.149 0.691 0.548 0.725 0.746
JeitE Longhai 0.234 0.228 0.285 0.370 0.693 0.837 0.853
4k Fuding 0.220 0.308 0.404 0.602 0.366 0.853 0.717
4R Changle 0.184 0.189 0.207 0.322 0.178 0.160 0.843
#HF- Wuping 0.181 0.153 0.235 0.293 0.159 0.332 0.170

XL F I B AGA R B X AL T 7 L5 B . The values above the diagonal were genetic similarity coefficients,

and the numbers under the diagonal were genetic distances.
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2.2.4 R b ILBER D) 64 AR AR K M

LA B R T DA AR AR [ 114 358 A B 25 5 b 3
B R S At S s, B o LA L, TE
W FLEEYE . Mantel Kl 25 32 B, 4% PR R0
3 Jer T PR AR [ 1) 35 2 B 2 R b P 3 1 Bl 35 A DG AP
(P=0.372) , ML RN -0.082 (5] 2) , FHH th4h 2 b
J1& g S R REAAR B35 A5 A AN A5 b B s A X

0.70+
=—0.082
8 P=0.372
g
£ 0524
S
2
D
g
& 035
e
$
P 0.17- N
0'00 T T T 1
0 125 250 375 500
HFPE B Geographic distance/km
E2 SREERRRERARMIEMEEEES

Fnith IR BE B A AE K1
Fig. 2 Correlation between genetic distance and geographic
distance among different geographic pathogen populations

causing potato blackleg disease

225 REAFEHMRGRELST

FLF Rep-PCRY LR MM R G R E 8w,
Q0 A% T 44 2 P s I A =2 [T () AL R B0k 0.584~
1.000, PIAAMELZ %L 0.605 A (B AT Re A3t aat oi ik Xl 43
AR, A R A A ARC A LI IAIIVZE R,
P 93.33% MY TR 3 A AE IS RE IR (K1 3) .
SIS 38 BR IR, 7 kY 42.229%, Hook A
eS0TI B4 4 R TR ARSI AE LSS b, A 34 R R AR 4)
SR BB E QAR IR (34K (2 5L
(6 4% ) AR B (48K s SETERBF AL & 46 R R,
SN 51.11% , Horb i B (1o k) R B (8 #R)
ORI (LUAR) B TRAR ST AR L SR b, A 17 AR 4y
Sk B 5 B A (48R RO (78R A AR X
(6 MF) s SIS L MREAPR ok AR B 2RIV
BEAL & S HRIR AR , 43005k F KR X (2 BR) AP B
(38k) o LIAHLZR L 0.646 A BIE , 5 IZHE ] 40
2N 2RT-1 FIT-2, Horp 5B 11 WRE Sk AR &
(21 BR) AR Sh T (4 0R) AARIX (3 4%) i EL 5 1
B2 0K ) 1 30 MR TR MR , R e R, (SR TR BRI
78.95% , 5512 EREAL Ok [ T2 B 1 (4 Bk ) A
B (480 1 8 BREABE ; SEIEHE AT 432 342
-1 I1-2 FIIL-3, HA eI 1 B0 & 17 AN RE, K B

i) 428 B 7 AR (41 AR IX (30K e igTiT (8 1K) i
ROFE Q) B2 268 &k A M TR (08K) |
FER 8K (B (SRR AR TR (38K 1 26 1
PAME, SE-3 S 3ARTAIE , PR AR AR IX
3 iTit

FIT A S B RIS S L3 AT X TR 0 5 B
TREWE R T T B S, AR T 2018—2020 4F
RAE T MR TH AL T At X Y Th AR T RS R
It B A ARAS 90 BRIk , SR T 16S rDNA J741]
A3 ATAE S AL L Y 87 MR TR IR 4 o R RS SR AT
NN N R [N R A Nl N S S e T B
NAEFR 2 FC R EAT I8 P, polaris Je ik H K FE
[T, A 3 BRTRAR AT 45 B AT T, (H A 2 )
Py ELEH S N SRAT o B PG A B S SR o
BN AP 8 LR AT B L B A, [R5
FE B 1 ARIE BRI G, % w SRR kI G E |, 2F
FIE, 2504 TN S E A, a3 8, R E L
AR TE 112 8 o i B A 4 B, o ok DA HL R 2k
IG5 TR E A R e . AR E IR
3B T8 H AR AL G ] 5 | e S A R H S
ST AT A DG I D0 35 0F S A B AR AT o

Rep-PCR 4 R J& Versalovic et al.(1994) i it 1)
— PR B R AR B0 M 7k . FEARTR BE R 4 P oA
FEANFE R Ah 52 ]SO PR R T TR R P R R — 3
JEHF BOX i A K745 5 &2 741, ixX S8 T34 1y B A
SF AR R RRPE AT 25 5, 3 857 91 gk
150 RS AT T 2 280 0B GRUHEME 55, 2014 5 1=/
T ,2016) . /T4 (2016) F) FH Rep-PCR A
W T B VY 8 BBk A PA 1 1529 T Pseudomonas
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