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m OE

S5 &R DR E (Solanum tuberosum 1. ) 3R 955 04 %% TR B - 38 5L %P6 R B 2 75 4R 3R 4R {k

FEPE16S rRNA JE K 750 LA K3 N R BAF I # 2 N A (Pectobacterium carotovorum subsp. carotovorum)
1 pECC2F J3 5 RFAE 53 BT XF 754 4 5 iy X T 48 S8 3 95 o 1 o JA I 0 A7 0 IR 2 S 08 . BORR I, 0 8
B9 5 AN BRI RE S| A T 8 B g . 00 I TR M E D B S SR IRAT I B S A, AR EAE AR S R B 20 S
BRI TIAE 37 C A& e W R fk . BB it sk (50 g/L NaCD , % 2185 3 AUk of 10 &0 R 8 R
S BEE  THE M I 6 D 7 A I TR I TR s 7 A i 2 2 O T T LR AT B R L LR £
At W AR R R bR (RR AN BE AR DA 0 | LD AR D-P R A B A o HOR T AN . A E R R 2
O 7D A2 43 BT AR W L S F A [R) Ml DX BRRR [N AR BUR 1 25 57

KR SRR BORME WRE I
hESES Q939 XHEFRER A

LA RT A EEREEY . 45
R R R R R 22— T H R T
A R F =k, 2013 ARG DA R
M ALA ] 9. 56 J7 hm®, = ik #] 2 150 J7
AT /N AR Bk B = R AR R
FET H B RFT AR ER R ORE P AR R A
HM X, S8EHREHZTEDREETNE
T 2 — I AT SR B X KA B
A o S A B d L R T ARG AR TR el B
KB I By R B B AR e = AR T
ThA B 7 SRR I Y L AR A LR AR A B
ERB L RN EE R . RIRTHEE
(Pectobacterium) 5 5 7 42 18 i S B S g .22
il 25 0 2 DA K HC Al 7 3 48 0 A B0 R TEAE
YA BB a0 D ) #4855
EAEY 2 PF R . R R &R W A B —
S I HA B0 R — A 43 0 O 9 A ) 4 i
Wik fige Tt o 5 A 400 2H SR 0 K IR AR B LA W)
SRR RIS B T 8 K A
ol SE{EA: A B 0 B o 1 B B (1 W S B

W8 HE:2017-05-26 1E@BHI:2017-06-21

NEHRS

1004-1389(2018)01-0076-08

Foft s 73 591 SRy B0 SR AT TR 2 S S A [ Pectobacte-
rium carotovorum subsp. carotovorum ( Pcc)
(syn. Erwinia carotovorum subsp. carotovo-
rum) |, B8 B W [ P. atrosepticum (Pa)
(syn. E. carotovorum subsp. atrosepticum) ], 1|
FERIEH B [ P. wasabiae (Pw) (syn. E. caroto-
vorum subsp. wasabiae) |, F 5 5 AT B R T
P P. betavasculorum (Pbv) (syn. E. carotovo-
rum subsp. betavasculorum) | FIEK JE& 5 5 AT 7
Vi W F [ P. carotovorum
(Peb) ] SRR HF 0 Ji 27 A0 BT 92, N 3
KA A A AT BB W bR R L g B 3R A
JR B k. Hoh Pa il W IR AF EAEY B A
&L Peb A1 Pw 38 H 7 #H FLIE 0 3 X 5
A Th A AR R AR AR . BTN Ik SRR AT
TR 1S T 8 2 O e b R 0 X B A
T, SR T T 4 DX D % 2 00 s O T 1Y BU 1
G328 B 0 AT HGE . A BT ST T U A Y R R
B HERE EPE RGE B B O
FHT F1%) 5 % 5 300 o 1) i Bk 25 20 4 b 03 B O Dt

subsp. brasiliense

HEMB . %54 BT R0 B ZALHF SR (2015-2]-705) 5 75 1 2 Hh H AR RHIF 3£ 4 (2014-QNY-7.2015-QNY-2) ,
F—1EE: T 5, & BIWFR A NFAEYHILEVF5E . E-mail: wangx710@163. com
BEMEZ 0.5 0550, FENHE LAY T, E-mail:465883114@qq. com



13 FOE%.

T4 T % 2 I 9 s TR AT B < 77 -

PR 38 3k X 9 I BT ) T 2 U 8% L A HR A Ak AR s
T+ ST S B AR o i D TR Y B0 Pk R B RRAE
A1 16S rRNA S 791 1 R 58k B W I 5 15
A4 L B S TR S 0 1 i R R 2 e LA
FRIE A EUR J1 25 5 .

1 ##r 57

1.1 RERXREREFE

L8 SR o bR SR AR T WA 19 SRR B
HEE EP R RKE B B REA
FEH .

ShAmS R R Fh e B M R R AL (CVP) . 1
500 mL b 5 B9 ZE M K A F A 1 mL
0.75 g/L 45 {2V W . 4. 5 mL 1 mol/L NaOH
VW .3 mL 100 g/L CaCl, « 2H,O %W Go Bt v
W ,3.0 g JAEKY . 1.0 g NaNO;,9. 0 g BRI
B e R R AN I AR N T HEFE 30 s, SR 43
BEAN =AML 121 CKTE 20 min, & #0H B 75 2L 5]
A TCH B FEILA, ¥ 205  COT AR

Luria-Bertani % 3£ 3 (LB). & & A I
10.0 g, FERESRIY) 5. 0 g A ALHN 10. 0 g, BUAS ¥y
15 g, HEBE F/KIEGEAE 1000 mL,pH 7.0,
SRJG o WA AN =, 121 C KB 20 min, 2 #H
B FR BB TC A 5 R L ¥ 25 1 OT Al
1.2 REESS

R FHH A B 5y B 1k 4y B R B . BRI
0.1 g JGEZEE F 250 mL (9 =AM+, I A
100 mL FYZEIEIK A B 38 Bk 78 40 4T 8OR & W
BT 120 r/min £ K P, 55 5% 30 min f5, 7507
5. M1 mL JCEE WA I 10 ° mL " BA B
1 mL fEA 9 mL A GRS, e 3 TR 2 B
1077 mL T AR BRI AR 107 mL ™ ¥ 20 H B
210" mL L IR — R 10 58 B . A
B E A 64T 3 WO AT, 4 R A B CVP By
FEHE L, 25~27 CRAREEFE 48 h B S Al
FVETE CVP 85 3% 3k i &2 0 2k A7 i Ak 15 9% . 3k
TP T V5 EAT G FORAE
1.3 BmANE

TE A B T B S LR R TV B 2K H TR
FRE BT, B 5 AR BT IR LB Ky 35 3
FigE 24 h IR 9 g/ L W IRVEY 3 WA il &
5X10° cfu/mL [ TE B . K TR 1 KN 511
B2 F EORK oSS A 5 g/L NaCl %5 W Uk
2 ¥, B R 20 min, SR J5 H E W £ B 7K ib ik

I~2 WA BEE T AR T .  HEHT T %
YRR HEZEAT 2~3 D EFP AL IR EEZ S 20 mm,
H9 g/L NaCl % W BC il i 5 < 10° cfu/mL Y Id
B I 10 L i A2 R AL A B AN B BRE R 10
AL L MOR B 2K i H2 Rl AL B O LR
R 2R B TIRE N 22 C XTI E=92%
R B, RS &MET RICW 9 g/L NaCl i
W has XTI, B E 72 homh I B B B AR
IR BHEAE AR BT 8 A2 . 4% LT 40 Pbr
WEICSEIRBE: 1~5 mm HFFEH S1,5~10 mm N
H A0 77,10 mm DL iR 0% 7 .
1.4 FHRESMEYLZSEESHT

PRV TEAS R 22 Qs (8 R B L 0 AT IR R 3
O3 K 37 CH R E S BRI BIF 9% 78 ) (5 3
REO T HEAT o 9o B X TR L2 2 L L AL | BT
TETE FUBE A o FEY R 0 1 55 0 ) 0 3 3 2
HECIAZIS FQ 40 B 2 52 T ) (38 8 RO A i
FEHE)CE 3 MO 4T . 3k K 2 A MR
27 B - FENE M 5% i A Ml sk A S5 B & (LA R
ARSI %) PR A B 38 5 B0O% I Pa (4 %5 . Ball)
1 Pec(45: ECCT71) Sy %f FE B #k .
1.5 16SrRNA ER R BN BE5F IS
1.5.1 AH4DNA#RR KEFET—80 C
UKAR B AR R £8 01T 28 C By IR 40 v (8] & 5% it
BTG PE BT P A WA LB K57 b, &
28 CHig: 16 ~18 h, % DNA [y 32 B ff FH
Ezup #x( SK8255 il & [ 4 TAE9 T8 ( L)
A AR E ], W1 pL DNA WA 15 g/L 31
BB RE I FEL UK R U DNA T —20 CIRAFE. %5 H .
1.5.2 16S rRNA K s eg 43 L7 H 40 1% i
1% 271 (5'-AGAGTTTGATCGGCTCAG-3");
1942r ( 5'-TACGGCTACCTTGTTACGACTT-
3T . A PCR I BiK R BAKFLY R 25
pL s Hf 2X Tag PCR MasterMix 12.5 uL (45
1 KT201-02, Tiangen) . DNA # #z (50 ng/L)
1 pl 51 ¥4 1 pL, 3FEK 10,5 pl, PCR §73
.95 CZ8 4 5 min; 95 C 30 5,52 C 30 s,
72 'C 1.5 min,40 MEH ;72 CHEM 10 min,
WK /NZy 1.5 kb By PCR =¥y, ¥ H i 4 3
pGEMT-Easy #{& (Promega corp. . £ ) I, %%
B KW FF & (Escherichia coli ) DH5 o B 52 25 40
Madr, EALFARIZ Not 1 BV PCR %5 5, 1%
A T AW TR CE ) By A BR S |10
1.5.3 16STRNA 2% X A Mtz MFLER



. 78 o [ 3

W

O 21 %

FH x4 Chromas(ver. 2. 4. D47 5ME IE )5 . 48
NCBI %% #ii /% Chttps: / www. ncbi. nlm. nih.
gov/) Blast ;% 5 H b5 17 41 [5] 95 1 5 (19 DNA 3
G o 55 A ST & AR Y 81 43 3 HEAT X, A AR
£ MEGA((ver. 5. 05) ) UPGMA MEZZ AT
B, 4 o B fE A 25 K U (bootstrap)
1000 ¥K.,
1.6 Pcc TFFRS| I EEE

H] Pec ¢ 5|4 EXPCCF (5'-GAACT-
TCGCACCGCCGACCTTCTA-3") #il EXPCCR
(5'-GCCGTAATTGCCTACCTGCTTAAG -3)F ¥~
5 Ay B bk pECC2F ¥ 81 X 4, 25 pL
PCR JZ & & : DAN #ifig 1 4L (100 ng/L),2 X
Taq PCR Master Mix 12 pL, F#E51#1 1L (20
pmol/L), R34 1 11.(20 pmol/L) . fil ddH, O
FEEARR 25 uL, PCR ¥ 3 & 4. 94 C A8k
3 min;94 C 30 5,56 C 30 s,72 C 1.5 min, 30
ANES; 72 CHEM 5 min, LI 2 000 bp DNA
marker 7> 5B AR E, B4 pL PCR 9734 7 4
HEAT20 g/ LIUNE W B8 I r vk R 0 A% 2 % ) 4 £
WL ER IR T A R S P Al 7 A o AR S 2 IR AT
) S JE AT T O T Pa(Pall) i X BE B Bk

2 HERHRM

RS B Y S B A0 B M RE
BB R T B A TR PR 22 CVP i 5 M
Fr FE O e  BEPRAE CVP BEFRIE b A K B bk 1 5
Ir FE AR I AR M (P 1-A) R 23 B Y
AP [0 42 3 1 2 5 3% B B 28 L B R L U4 b
AL TR 7 AR K IR A8 I 1] 32 bl ) B b sk 9
B 1-B) o HAE IR T T 1) SR 42 ) 2 5% 35 400 0 g
PRI DR — B30 42 ol A g 1) ) 4% 2 B 25 A S
Or BRI AR B 5 A BRI BE TR D B R
eIV FI NS
2.2 BBRENESEENUEHIESN
BRI FE T A3 B 5 AN TR RE CVP
PERE SR L 07 0k, 78 CVP B 38 36 b 7= AR MR A9 T4
B R RREE R LB EA R IR AR B R VE B S
BRI LA G CREDEH . KPR, B2 a
EEATE. P R E AR AT e 37 CAER . B
M 6 20 % RN U B AR R A L i A AL
it B V7 5 BHAE o R 38 3 S B N 4 it R 108 iR
Tk 196 P B g R 5 A X 24 S B L N RE R D-A2
2 L AL DB 47 7 B I A o FY 4 25 0 L 2

2.1

CINYRRINEEER -3 E NGRS I N R K
TREGE D X SEEUR 5 HGE W N R
A8 R (P. carotovorum subsp. carotovorum) )
A2 AR RN A AR AR Y A

& 1

BIHRTE CVP B3 & TR _E 7= £ 40K M B
(A)FOET 48 h FREER(B)

Fig. 1 Cup-shaped cavities formation of isolated pathogen

from diseased tuber of potato in field on CVP agar
(A) and symptom of healthy tuber at 48 h after in

vitro-inoculation with pathogen (B)

2.3 16SrRNAMFINMREZGELEEREE

BRI 5 A B QPB-4. QLL-10,
QDM-7 . QHX-4 fl QHL-2 () 16S rRNA A £
PCR ¥4, 9715 8 — 2 K/N2 R 1.5 kb 1y i B
(K 2), 58 b BOE R BAT# 16S rRNA Kk
IR 438 Fr B K /NI Bl 72 NCBT £ 40 12 Aot il
FE4 3 5 B M 4T BLAST Fexf, 45 1,
5 MNE S Pec(KR054976. 1)1 16S rRNA FE[A
J7 5 AR ARLEE (E— Bt B3k 99% . HEF 16S
rRNA 3 [H 52 % 77 51, DL 5 28 25 28 o B0 1A
(Dickeya solani) B ¥k ND14b oM B 5 A F
PREYIFH 5 8 & R M 38 bR ERUE & & bR T 51 44
BAGREWN(E 3. RER AR ES
FNH 5 DR S B KRN Pee WARIE WL ZERER
BB AL B A R AT Peb 5 Peo WK TE LAY
KRG B ST 9 43 L Pa A P B b 3 R 40 6% 64
K Pw WA A ZEHEB R A NI S L
2.4 PcecHRMSIYY G

FH Pec #5814 EXPCCF f1 EXPCCR #~
Y5 TR R X IRTE R . G5 R R 5 AT Bk
By 445 3 — 2 K/NZ R 550 bp W4 5 1 40l
(4 5 10 78 X B Peb(BC1) o i 15 51 4 1
FE R L B 5 DRI B E N
Pcc,
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Table 1 Physiochemical characteristics of S strains isolated from diseased tubers of potato plants in field

KA bR

Test indication

5 A3 B T Bk B I B
Response of 5 strains
collections to test

£ 1 B0 B CBE X D

Known strains (Positive control)

Pce (ECC7D) Pa(Pall)

WG Gram stain — — _
f CVP B3 LR N N .
Cavity formation on CVP medium
I AL Gelatin liquefaction + 4 _
¥R A Utilization of citrate + + +
PR 2 W Acid production from
WEME  Sucrose — 4 +
D-%2f B D-maltose — + +

Z4EE  D-sorbitol — _ _
D BRI {AERE  D-arabitol — — _
o EE R A B a-methylglucoside — + +
05| Indole — — _
iR Phosphatase — _ _
HEMEAR  Catalase + + +
AL Oxidase — — _
FLBE  Lactose + + +
214 — B Cellobiose + + +
Hi ¥ Raffinose + 1 +

—H#  Melibiose + + n
37 CFAERK  Growth at 37 C + - -
50 g/L # F4K  Growth in 50 g/L NaCl + + +
IR RWURME  Sensitivity to erythromycin — _ _

TE . B —. B .
Note: + and — indicate positive and negative reactions.
HHEME I BOR S . REFETZEN D HEMIE72 h

1000 bp =
750 bp
500 bp

M. DNA marker DL2000; 1. JE B K I FE I HE 3T B Sterile
water used as negative control; 2. # ¥k QPB-4  Strain QPB-4;
3. HHRQHL-2  Strain QHL-2;4. B kk QDM-7  Strain QDM-7;
5. WHRQLL-10  Strain QLL-10;6. Fi#k QHX-4  Strain QHX-4

B2 AESBEE# 16S rRNA
PCR #4375 # 8% A B ik
Fig. 2 Ethidium bromide-stained agarose gel
electrophoresis showing PCR products
amplified in 16S rRNA genes of different strains
2.5 HBHEHRNNE
DA B A% 5 e 25 o LR 7 A ) SR JRE AR

I BE R . & B 5 A B bR 2 80 R 77 76 A 2
(B0 122 5, H808 B4 8 3l 3 R AIG L b R v 2 3
i 1. Pec MR 22 8] ) TR R BOWR 1 AN FEAE 25 5
Pk QPB-4.QHX-4,QDM-7 il QLL-10 7 4% Ff
J& 72 h B R BERBOR ), 00 E b QHL-2 R
S S SO . RSk E R[] M X R R SO 7
ZRUARFE G2,

3 #iwhitik

Pec J& F AR 251 F 25 25 Fi 28 A 22 F1 3 3103 A
T N )z AR G D TR L RE TR R Il A A A
DXRRAEL A S48 38 LS VH S W1 D VR R
3R A B A BT o B 5 L S B S AR S AL L A
Th B SEE VA AE A AR W SRR 72 R R
BRI DR E A B E N EZ — LA
1T 7 T AN BT R B 4% T AR MR, BB AE 5T
I A8 B9 A B S O A BF 5 T X S
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P.carotovorum subsp. carotovorum strain C150 (JF926744.1)
P.carotovorum subsp. carotovorum strain RY13 (KC790291.1)
P.carotovorum subsp. carotovorum strain SK17 (KC790305.1)
P.carotovorum subsp. carotovorum strain21 (AF373185.1)
P.carotovorum subsp. carotovorum strain C142.2 (JF926752.1)
P.carotovorum subsp.carotovorum strain KC05 (KY021048.1)
P.carotovorum subsp. carotovorum strain KAR14 (KR054976.1)
QHX-4
P.carotovorum subsp. carotovorum strain RN8 (KC790280.1)
QLL-10
P.carotovorum subsp. carotovorum strain C338(JF926754.1)
P.carotovorum subsp. carotovorum strain E161 (AF373189.1)
QHL-2
P.carotovorum subsp. carotovorum strain C412.4 (JF926750.1)
P.carotovorum subsp. carotovorum strain C150 (JF926743.1)
P.carotovorum subsp.castovorum strain PN19 (KC790263.1)
63| Pcarotovorum subsp. carotovorum strain C137(JF926747.1)
P.carotovorum subsp. carotovorum strain RY29(KC790297.1)
P.carotovorum subsp. carotovorum strain RN24 (KC790284.1)
QDM -7
P.carotovorum subsp. carotovorum strain KC23 (KY021055.1>
P.carotovorum subsp. carotovorum strain Y40 (KP187508.1)
QPB-4
55 P.carotovorum subsp. carotovorum strain KC16 (KY021054.1)
P.carotovorum subsp. carotovorum strain M30 (JF926756.1)

55

26

37 P.carotovorum subsp. brasiliense strain212(NR118224.1)
32 || Pcarotovorum subsp. brasiliense strain212(NR118228.1)
P.carotovorum subsp. brasiliense strain8 (JF926723.1)
27 | P.carotovorum subsp. brasiliense strain 1001(JF926760.1)
23 || P.carotovorum subsp. brasiliense strain 1033(JF926720.1)
43 |— P.carotovorum subsp. brasiliense strain KC26 (KY021038.1)
19 P.carotovorum subsp. brasiliense strain PCB01 (JX415822.1)

96 P.betavasculorum strain ATCC 43762 (NR026046.1)
64 F P.betavasculorum strain CFBP 2122 (NR118291.1)
33 § Patrosepticum strain CFBP 1526 (NR118295.1)

13 P.wasabiae strain CFBP 3304 (NR118293.1)
‘IEP.wasabiae strain CFBP 3304 ( NR118294.1)
86 | LPwasabiae strain SR91 ( NR114704.1)

{ P.carotovorum subsp. odoriferum strain CFBP1878 (NR118225.1)
100 || ~Pcarotovorum subsp. odoriferum strain LMG 17566 (NR025316.1)

E.chrysanthemi strain DSM 4610 (NR117738.10)
86 {
57

E.chrysanthemi strain DSM 4610 (NR117737.1)
E.chrysanthemi strain LMG 2804 (NR119368.1)
Dickeya solani strain Nd14b (CP009460.1)

1 1 1 1 1 1 J
0.6 0.5 0.4 0.3 0.2 0.1 0.0

FE E A BT A Bootstrap Az B E 20K, A IE BRI R i f£ #E % The number at each branch points showed percentage supported by

Bootstrap, bar indicated the genetic distance of evolutionary branches

B3 SAEKRSHMEKRN 1S RNAETRFIIHNERZELERN

Fig.3 Phylogenic tree based on blast results of 5 strains Pectobacterium 16S rRNA sequence
K2 SHPecHMHREMSREBNER

Table 2 Sampling sites and pathogencity level of 5 Pcc strain collections

P o WEL BT BRI /mm B0 KT

. E‘**ﬁ 7 < mﬁﬂﬁﬁ Average length of diseased Pathogenic
Strain number Sampling site . . :

lesion diameter level

QPB-4 S B = A vk IE I AT Binglinshan, Sanhe, Ping” an County 10.4 a H
QHX-4 HEEWIL S HA&R  Xinhe,Xishan, Huzhu County 10.1 a H
QHL-2 Erh B RE PR A Lanlongkou, Huangzhong County 9.8 a M
QDM-7 JoE B WAL £ % FE  Majiazhuang, Shuobei, Datong County 10.3 a H
QLL-10 REBW A £ Z2HMN Lijia,Putai, Ledu County 10.5 a H

TE - ML B0 J) i 45 HL @ 80% 1.

Note: M. moderate pathogenicity; H. high pathogenicity.
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M 1 2 3 4 5 6 1

2000 bp

1000 bp
750 bp (.

500 bp

M. DNA marker DL2 000; 1. Jo B 7K FH/EBA#EXF B Sterile
water used as negative control; 2. [# ff QPB-4  Strain QPB-4;
3. WMEQHL-2  Strain QHL-2; 4. B # Pa(Pall)
(Pall); 5. B ¥k QLL-10  Strain QLL-10; 6. & # QHX-4
Strain QHX-4; 7. Bi#k QDM-7  Strain QDM-7

E4 HEBEHSPAREEBK PCR Y
7= 49 B9 3 B 18 5T BT BB

Fig. 4 Ethidium bromide-stained agarose gel

Strain Pa

electrophoresis of PCR products amplified

from 5 different strain collections

TR A8 T 4 S ARUEE O B0 I TR 20 B B S LR L BU
PEM 2 & 16S rDNA JE [ 7y 51 85, B R 51 8 7
TR Th % S AR e 1 s B R B S SRR T
NE Ff ( Pectobacterium carotovorum subsp. ca-
rotovorum) . RG] K B B O R . I
B N FIOT AR AR I B e B A
VO EE % RF A R o8 T B O e Ok IR T X A
FRUOTL 5 AR BRI A R AR AE 5 AR AT
B (Pectobacterium) #1ALL .  #E — 25 I 22 % 0 L B8
(0 A B AR AL AR (35 T A AL S L A AR
B VR TREHRE A D 3 R TS A s TR 7 ) L X £
B 2 I BB L R OK AR S W IR AT LR T IR
37 CHK K 50 g/L NaCl W P A KSR . 5
BN OR A E S N AN (Pee) R#AE 5€ 42—
H'Y . ART Paly Pw B AT 36~37 CHyZ:
FRAFPE, SCA 5T P & S BE A A7 5 1 A
AR L 5 A R 5 2 IR bk Pall 7T LIAE 37
CH#5 g/L NaCl 532 3 b iE o A 4 HAg BEf A
R A I RFAE - 3X 5 Pe B AR R — 30, R H
J& T Pe M2

DNA #ric I35 24 Al DNA 2438 78 V5 Z A 4
o T 200 T S0 S Ao 0 0O B X 93 T T AT 4l
th 16S rRNA J7 41 73 Hr & B i £ A A R 50Kk
FoORITE L R T HE— 25 BT A 1 3 Al
I3 AL XoF 0 3K AR ) DR AT A A dE i
Xt 16S rRNA % [H 7 51 7 #r, 45 &+ Pec WA
pECC2F J7 9 % S VeS| W) 9 1 . B 4r B A5 B0 Y 5

AR B G TE 2 ME 51 Pee, 16S rRNA i [H 58 %
(97 51 53 41 S 2 e 3tF A A 485 S 43 B 45 20 1Y 5 A~
BIEW 52 KRN Pee W R I FIE W 1 Pec
S Hizar b5 Peo Ml Peb I3 R AR [R) 28 8¢ 5 F)
JH Pec LA pECC2F 731 0955 5 M 51 I 7E Pee TH
REH Y 1 R R/ANY 550 bp [ Pee $§ 57 5%
LT Peb WHEILY B9 M Ah, EXPCC ¢ 5
PB4 P 36 Oy ¥k m] FF Peb R G %2,
Onkendi 23 38 ) EXPCCF/EXPCCR 5 5
WA Pee B R Y 115 5] 550 bp MY 4E R PE 5
LT Peb Hh Y1 ). Nabhan %1 B 53 A
M 16S rRNA X BE X 43 41 B Fh (1 22 5 11 A g 4
WEANHEAT X 43 AHABFFEAE 5 4> Pec WEEH . A 2
A Pec Witk 58 KM Pec B R BEM M Pec 14
PRAL) B B S S 4 11T 358 A% ¢ R AH X 388 i Peo il
Peb B BR S SBCHE . 7T UL, BT 16S rRNA JE[H
JPANAE— R LR R A Z [ st C R .

AHI ST B 7 % SRR B 5 AR R FEAE
WY I U 77 22 S5 R N AS ) b DX TR R 22 ]
WALEAEW] W W BOR 1 734 . 38 SCHR s, 5 4%
SO B T A8 9 22 Pee W AP BRSO R
AT 5% 76 T 4 At b DX 44 S A8 5 e A P
5325 %] Pcb Fl Peo, H2 0 42 Fp By 5 P 28 28R
FIE | B A R e 25 A E AR H 4 o E 5% B 2K 2K R
JE R BE AT 3F H Peb Fl Peo B A% 43 58 B B 19
Fe ANt o RIS T 1 4 5 4% 25 SR o ) s I
F 3R Pee, T Pec 5 Peb.Pco " F i =FA1F
HilFHEM SR ET X om Bk EGEEA
it — 2L 5T
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Identification of Soft Rot Pathogen on Potato

(Solanum tuberosum L. ) in Qinghai Province

WANG Xin'*,CHENG Liang**,CAI Xiaojian'*,
WANG Yayi'*,GAO Xusheng'*,and LI Songling'**

(1. Soil and Fertilizer Institute, Qinghai Academy of Agriculture and Forestry Sciences, Qinghai University, Xining 810016, China;
2. State Key Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China; 3. Plant Protection Institute,

Qinghai Academy of Agriculture and Forestry Sciences, Qinghai University,Xining 810016 ,China)

Abstract To identify causal pathogen causing soft rot of potato(Solanum tuberosum L.) in Qinghai
province, five strains isolated from five counties in Qinghai were characterized by morphological, bio-
chemical and physiological methods, and analysed 16S rRNA sequence as well as Pcc subspecies
pECC2F region. The results indicated that all of the five strains were pathogenic to potato and caused
root rot of potato,so we suggest that Pectobacterium carotovorum subsp. carotovorum was the soft rot
pathogens on potato (Solanum tuberosum L.) in Qinghai. The physiological and biochemical tests
showed the bacterium grown at 37 ‘C,caused gelatin liquefaction, represented the tolerance to saltin 50
g/L NaCl solution,and had no sensitivity to erythromycin. The bacterium also gave a positive response
to catalase,but negative responses to oxidase, phosphatase activity,indole production, and sucrose re-
duction reaction. The bacterium utilized some substances including citrate, lactose, cellobiose, raffi-
nose, and melibiose, could not utilize D-maltose, D-sorbitol, D-arabitol, and a-methylglucoside. The
pathogenicity tests of all of the bacterial strain collections showed that no significant difference among
the same subspecies isolated from different regions was found in Qinghai.

Key words Solanum tuberosum L. ;Soft rot disease;Pathogenicity; Pathogen identification; Qinghai
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