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|dentification of Pseudomonas syringae pv. syringae Causing Pear
Blossom and Bud Blast in China
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Abstract: [Objective] This study was made to determine the causal organism of pear blossom and bud blast in China.

[Method] The causal organism was identified by bacteriological test, electro- microscopic observation, Koch’s postulation test,

Biolog, fatty acid methyl esters (FAMEs) and PCR test and compared with the standard strains. [ Result]1Six representative strains out

of 20 pathogenic bacterial isolates from 16 diseased samples showed characteristics similar to 3 standard strains of Pseudomonas

syringae pv. syringae from Belgium. They were identified as P. syringae pv. syringae with Biolog similarity of 0.57-0.86 and

FAMEs similarity of 0.58-0.81. The bacterium was reisolated from symptomatic plants and blossoms. Identification as P. syringae

pv. syringae was confirmed by using PCR primers and sequences test and combined with the above results. [Conclusion] 1t has

been confirmed that the pear blossom and bud blast in China may caused by P. syringae pv. syringae.
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Pseudomonas syringae pv. syringae #x ¥ & ¥k
LMGS5570, LMG2230 F1 LMG 2231 #4 ¢ Fo I AR S
KEFE R PR P 0 Swings T BFZAEHRAL; i
R FRUE B BE Ralstonia solanacearum Rp-1 Hi4s a4
RNV R B 7 AL . eI LR B AT
UELY/ENESEN v
1.2 H#AXESHEAES B

I X IRAFAERGEFIZERGAEAS 16 4, RTS8 B
AW, T Je M BRAKyER T,  F #E K4t
Wet-, SRJEH T0%IPRE R MV 2, Rt DI s TN
S RUK IR 30 min, 7E NA Ri9R3E R4k
33, SFILT 30°C 5% 3 d, PRHURERME LV,
7E KMB 55783 - 4lifh 55 365 nm i KK AME T %2
B2 RO
1.3 HmREHENHEEF R Koch FKiFE RN E

BIVETEAS 55 AR B B I S S B 0 5 44
Klement 25572 AR H A AL I 52 4% Schaad 2" )ik
BRSEORTEIN & 2 R Yessad 50 773647 . Koch
PO SRR B0 I AL MRl o “ 9 ” K T IN BE kR
FEPAATE] 10° cfuml™, SRV RITEAERLE (/M 1z
B, 10 d JE FFARIC ARG Dl ARAN R R FH
5k, 3 d JE MBS . MR ICE 26°C 1N T %
R FR . UKAZ G PRI R RN R kY, e
—2. —3., —4FM—=5C AT,
1.4 JR[RAY BT ER

HEBEFE 24 I D 40 VAT JIG TR /A i R o s i it
V8, TEIEM I L e (pH 7.2, 0.15%I1))1%
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WCEE B AA, T FH G TR /K R B A, I U 2 R R Ak
A 108 cfurml™ o B 1) J5 28 B R 25 R 1) 2% 11k
BRSO G g, IR Gl . HIJCH B
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FREFE 24 h J5 i Biolog AWML S W 45 B, IF H %
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VES IR AR ik
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[f) MIS4.5 (microbial identification system) F1 LGS4.5
(library generation software) k1%, #4555
Pt P P bR U RR IR R DT R A L EAT LU
1.7 J®IEHI PCR 2415 1TS FFFIME

FRYE CLR R AR IR AN ITS X A3 5 14t )
X B EUR A AT PCR ¥ 3, 1IE R0 51453
Jy: Pl (5-AGAGTTTGATCATGGCTCAG-3') #il P2
(5-ACGGTTACCTTGTTACGACTT-3") . 4 4z i
FAFR 20 pI[DNA AR 1 ul; P1 (10 pmol-L™) 0.5 pl;
P2 (10 pmol-L™") 0.5 ul; 2XTaq PCR StarMix 10 pl,
WAKAMEZ 20 pl]e RIVAEAT A 94 CTIAEYE 5 min;
94 CAME 25 s, 65CiE-k 25 s, 72°CHEM 1 min, JE
35 MEHR; 72°CIEMH 5 min. Hi 4CHRAE. PCR R
NAE PTC-200 BIIIEIAY BT, B S wl ROV IRALE
1.0%IM BENEsBE e Fab AT s kA ill, #331) 1.5 kb K/
(114571 o F PCR =ik FigPAl AL R THT AR e
B T o R A5 BRI P 45 R AE GenBank (3% hitp:
//www.ncbi.nlm.nih.gov PIHE) BEAT blast ELXT .
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AR AFEAE M. AR 0.8~1.5 pmX 1.5~ REAL IR, 7= T B Z 40 i € =450, 75 KMB
4.0 um, FHAE 2~4 WWWAEMIE, (BB PWERIME BRI LSOO R, A 41°C FASREAEK:, JEkK
W2 h 3 WHE (B 1-A) , (HERIIPIIRSE T . GEIRERICIR. B- A e s o BIPE (R D) .
EMW (K 1-B) « XRWLXWMWHMELRERA KU A A P. syringae FIFIRHE. 78T
Pseudomonas J& I B RVRFAE . W] H FEEWHE T RO SR M 6 PREIFE AT 3 BRI UKAZ G E

Bl RERFEEOESREEEEME GRS, A 20000 f5, B4 40000 ff)
Fig. 1 Morphology and flagellum type of the bacterial pathogen of pear blossom blast (transition electro-microscope images.

A=200000x, B=40000x)

*1 BAEMERRRESEEROETEARFFHFELR

Table 1 The major bacteriological characteristics of causal organism of pear blossom blast compared with the standard strains

2 FrefERiRR D Standard strains MR Strains tested
Bacteriological test 1 2 3 4 1 2 3 4 5 6
W22 Yt Gram staining

TARSHAL Gelatin liquefaction + + + + + + + + + T
41°CFAK Growthat41°C

A A 32 4 LI Cytochrome oxidase + + + w + T + + I i
VEM KSR Starch hydrolysis

filf% $h1E )5 Nitrate reduction

KRR BUK MR Arginine dihydrolase + + + + + + + + + T
B-HIHHTIEE B-glucosidase

FHREHE TE R ZEME Levan formation from sucrose + + + - + + + + + +
#6834 Fluorescent pigment + + + - + + ¥ ¥ + n
VKR35 Ice-nucleation-active + + R R + + _ B n

7T %% # Syringomycin production + + + _ T + + 4 n 4

Vet o Wear BIRIRBATE. BITERSSFAYE. FRAERIFRS 5125 LMG5570. LMG2230. LMG 2231 #il R. solanacearum Rp-1; 2 SR E#RS> 510 L1-L6
D «t . W’means positive, negative and weak, respectively. Reference strains are LMG 5570, LMG2230. LMG 2231 and R. solanacearum Rp-1; ? Strains
tested are L1-L6

2.2 fRIRERERFE A2 10° cfurml™ (¥ BLEBCERIAHA =L, W56 HC I Bt S o
1 6 BRACKGANZF R IR 7> B 4118 <3 FR P syringae pv. 45 RAKBLITA WARERL RS 24 h 17 AW S R ek
syringae FRAERIBR A 1 ARTT REARTERRIBRIN RBOIREE I S, SRACE R R, 1 IS I A BEE I e S o
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Koch Gl e R M, ZifERAE IR EERIA T
R AEBEERIAEFER R0, R I A] R RN AR & G
HERA, R&SFEEENERINIE. W e
(26°C) RIFIFIAILE 3~4 d, IAFEBEHN ST (K 2) .
TERSTE RN, WAy Je,  MHEA IS Jefe
MG B, P2 RO ALIR R %, 5
TR EATEM ERIAL AT A A A SEBE . AR B A
RAIFIFIEIAE 7~9 d (B 3) , RIUR[HEZL SR AAS [ B
WA T 265 B GR35 SRR e i, R 2%
IR/, AT R BEFI 22 L, I ) LS
R A AR GLIRIRE 25 2 1T 0] H AR B 98 BXELR (1435
IBt, RS A& LB B 10d i .

1-4 435124 P. syringae pv. syringaeLMG5570. JCH#/K. L4 F1L1
1-4 are P. syringae pv. syringae LMGS5570, sterilized distilled water, L4 and
L1, respectively

2 BUHREEMRIEBSAELRS d FER
Fig. 2 Pear blossom blast symptoms induced by spraying

inoculation in vitro 5 days after inoculation

2.3 Biolog £E#R

Biolog il %€ 45 R {2715, 3 ¥k P. syringae pv. syringae
br #E 18 1) Biolog AH ML B 7 0.463 ~ 0.880, R.
solanacearum Rp-1 7£ 0.871. 6 FRALLE A2 R Ak 1
HE b T AR T A B0UR A (P, syringae pv.
syringae) , ‘EA11) Biolog AFALLE $23r Bt ik Ak b1
HAMWRm e ER (k2 .
2.4 REEWBEHE (FAME) £E4R

FAME %52 &5 B UG S48 Buyer 251 O JsU )
AR R 40<<0.2, S5 RAATH; MLPERE =05, %
52 BBl o 4 ANBRUEBEFERT 6 KRB A 00 41 B 1) FAME
gL Biolog % E5E a8 (R 3) , M 3£k
P. syringae pv. syringae #E R #K K FAME HIULEE/E
0.582~0.671, 6 FRELALALE00 41 141 () FAME FHALSE £

1-4 535 A K< P. syringae pv. syringaeLMG5570. L1 £l L4
1-4 are sterilized distilled water, P. syringae pv. syringae LMG5570, L1 and
L4, respectively

3 RUMmEEMAERBRLR 8dRER
Fig. 3 Symptoms of pear blossom blast induced by needle

inoculation on Pear fruit in vitro 8 days after inoculation

R2 6HRRIERBRARSIRERER Biolog £ELHR

Table 2 Biolog identity of 6 pathogenic bacteria of pear and
the standard reference strains

L3 Ji 4 e 4 R Biolog 4 i % /€ 45 2R
Strain Original Identity Biolog identify at present
ARAELEE BELR
Similarity Identify
LMG5570 T &REHM T ESWiR 0880 T EHBEEN T EHBUNM
P. syringae pv. syringae P. syringae pv. syringae
LMG2230 T &HREM T ESHiIf 0463 T EBEEN T EFBONM
P. syringae pv. syringae P. syringae pv. syringae
LMG2231 T HREM T ESWiR  0.665 T EHEEN T EHFBONM
P. syringae pv. syringae P. syringae pv. syringae
Rp-1 Hhi95 7R B 0.871  JiisF/RIGH
R. solanacearum R. solanacearum
L1 - 0.639 T AR T A BN
P. syringae pv. syringae
L2 - 0.710 T ABURM T A EUH
P. syringae pv. syringae
L3 - 0.839 T AR T A BN
P. syringae pv. syringae
L4 - 0.740 T AR T A BN
P. syringae pv. syringae
L5 - 0.644 T AR T A BN
P. syringae pv. syringae
L6 - 0.644 T AR T A BN

P. syringae pv. syringae

0.584~0.701, BjHar il bRk p, £WIA IR FAME
e A R LI SE
2.5 fHIREH PCR ¥EE

&% GenBank HHTIFAILLE:, 450K W], 6 bR
WK P. syringae pv. syringae ., P. syringae pv. glycinea
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F3 6 MAEMBBEAESIERRRIHREESR
Table 3 FAME identity of 6 pathogenic bacteria of pear and
the standard reference strains

WIFR J s e FAME 4 %8 45 0
Strain Original identity FAME identify at present
Ao s
Similarity Identify
LMG5570 T HMBPM T FHoRM 0582 TR T A BUHR
P. syringae pv. syringae P. syringae pv. syringae
LMG2230 THMBMEMT FERM 0671  THBIAMT FBURM
P. syringae pv. syringae P. syringae pv. syringae
LMG2231 THMBEN T FBRF 0670 T BT A S0 Ab

P. syringae pv. syringae P. syringae pv. syringae

Rp-1 B9 IR G 0.690  HiFFIKIK
R. solanacearum R. solanacearum

L1 - 0.645 T RN T A EORF
P. syringae pv. syringae

L2 - 0.678 | EMRRML T A EORF
P. syringae pv. syringae

L3 - 0.701 T EEERA T A SO
P. syringae pv. syringae

L4 - 0.616 | FHERHM T A EURF
P. syringae pv. syringae

L5 - 0.584 | ERRM T A BORF
P. syringae pv. syringae

L6 - 0.663 | &M T EEURF

P. syringae pv. syringae

(P. savastanoi pv. glycinea, KGN MEEIHRED -
P. syringae pv. phaseolicola (P. savastanoi pv. phaseolicola,
LB ED SRR s 99%, HARE ik
FR 40 T 27 R 1L . Biolog Al FAME ) A1 %8 52 M HoAE R
EEORETENE  OF RE R AR EAER) , W]
DLHERR J5 1 A5 [ 40 B 1 P e o
3 it

EHMWITRY], KA LB B E RS A 2F
FiJ& H P. syringae pv. syringae 5132 . 95 J5UE Rl G fEFL
A ZERN S B AL R R £ i B
R AR . ZFAREIRIR S i E. amylovora
SRR AL KR!, BB S T WIS (AR
i G AR 4% b os = AR MY “ MM RE
R, W PE R s P BEAL 23 s RS, AT A
XPMRFE . SRTT, PRI R W] P A B, Hod A
BNV L, TR TR A s B D L
2EFALBE T _EEFRR P. syringae pv. syringae, K ILT
Pa B K177 26 52 22 B IR 22 R0, 1 S0 R b S R

P77k, A 10° cfuml™ ¥R BRI DRl b, IR PEAIS
T 10 cfurml™ FIWEZERA = B0 BE, JLUOS R
A, S AL T AR B e R B B . AR,
TESR I AR BB N, e B A A 5 L b
BRI R FEYNON, [ UG T AR

[ SR FT 2R W], P. syringae pv. syringae [ 5[iC
(FIBL ) 22 PR AMY, 3 va] 55 [ 392 55 10 40 1 0 1 98
B (bacterial blister bark of apple) , {HJ% J57EE R
PE BB, H AR B S e RiE
SEHIIE (P ZLACAE AN R B, A A5 R g3
PR AR SE R PO A R IR . R 7 AR P
syringae pv. syringae 5| 7K 4H R R B 1955 iR,
JRBE IR AAE M b, L REEE R AR N A2
I E B RIL R A, AH H T 5 SR AT ST AL A
1960 4=, i HLEE P WG ORAF 20 Jit o BUEZE AT
RUCRGFNZERG I JRUGVE S e A — Lo, i L AR
DLIX 5 T HE . {HESMIRIE P. syringae pv. syringae
HAT ZAEZ 2R, et ele f W L, —
SEPR R B AT VIR, 6 R VR ) A A [l 57
FEE R AR, IR I A R AR
AR BEREERS), fy P syringae pv. syringae 5| ()
AL RN ZF R 55 1 0 1R PR 42 A6 B B 1T PRI R U 15
YN IS

4 g

4.1 WL Sr BRI Kock FGU JEUE I i A FLAE R FI 2
R IREAS - 3RAT95 Js 40 A

4.2 SRIFG 1Y UESE T AL AL R 25 A
J& 1 P. syringae pv. syringae 5.

4.3 X —Fr I h S ] R R AR R AR A
A FHEYRL PR AL T A 2 TE .

Hiff: AT XFRRERE LTI I0E LR A
IRFAMBAFRITEL, Tk BYH. RSy
RKE. PRI BT ARSE K 3 Swings T BARIEAE RLALS R ) ik
AR R RBATEAR, LB,
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