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Bacterial Canker of Japanese Apricot (Prunus mume) Caused by
Pseudomonas syringae pv. morsprunorum
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Bacterial canker of Japanese apricot (Prunus mume Sieb. et Zuce.) was found in all orchards located at south-
ern area of Korea. Typical symptoms were characterized by dark spots formed on fruits, brown lesions on
leaves, and bacterial exudate oozed out of the cracked bark of diseased tree. Thirty-eight isolates from 16 dif-
ferent areas were identified on the basis of biochemical and physiological characteristics (LOPAT and GATTa
test) and also on the basis of 16S rDNA and ITS sequences. Pathogenicity tests confirmed that bacterial can-
ker of Japanese apricot in Korea is caused by Pseudomonas syringae pv. morsprunorum.
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Table 1. Bacterial strains used in this study

No. Geographic origin Isolates
Jeonnam, Ganjin, Sungjeon MKS1, MKS2
Jeonnam, Gokseong, Okgok MKO1, MKO2

MGD3-1, MGD3-2,
MGD3-3, MGD3-4

MBIJ1, MBJ2, MBJ3,

Jeonnam, Gwangyang, Daap

4  Jeonnam, Boseong, Josung

MBJ4
5 Jeonnam, Boseong, Yeadang MBA3, MBA4
Jeonnam, Suncheon, Woldeung ~ MSW1, MSW2
7  Jeonnam, Jangheung, Anyang MIJAS,MJA6, MJA7,
MIJAS
8 Jeonnam, Haenam, Sanyee MHS1, MHS2
Jeonnam, Hwasun, Hwasun MWW1, MWW2
10 Gyeongnam, Sacheon, Mookgok MSMI1, MSM2
11 Gyeongnam, Sacheon, Sungbang MSS1, MSS2
12 Gyeongnam, Sacheon, Jeabang MSIJ1, MS)2
13 Gyeongnam, Jinju, Munsan MIM1, MIM2
14 Gyeongnam, Hadong, Arkyang MHA1, MHA2

15 Gyeongnam, Hadong, Jeockryang MHJ1, MHJ2
16 Gyeongnam, Hadong, Hwaggae = MHH1, MHH2
Total 38

g4 E4S AT g 33 skl 284
A7 8+ levan ¥4, oxidase, potato soft rot, arginine
dihydrolase 43 37°CollA AF 78 Ao
(LOPAT), ¥ (pathovar)S 54317] 943te] gelatin Y
3}, aesculin 7FrE-3l, tyrosinase &A1, tartrate®] ©|-8 &
F(GATTa)E Eelsisitt.

PCR. 168 tDNAE SZ3l7] 9% PCR primere 3
A2l 16S rRNA F% Ao gt universal primer®E
Escherichia coli 168 TRNA2] 49-58H ] Al 83t
16S-F primer (5'-TNA NAC ATG CAA GIC GAI CG-3")
s} 1510-149299] s)P5H= 16S-R primer (5-GGY TAC
CTT GIT ACG ACA TT-3)Z A3 tH(Moyer, 1994).
ITS (internal transcribed spacer)®l &% P syringae®]
168238 ITS 714 €& $&%F 5 A+ D21 (5-AGC,
CGT AGG GGA ACC TGC GG-3)3 D22 (5-TGA CTG
CCA AGG CAT CCA CC-3) primerE AR5t
(Manceau®} Horvais, 1997).

PCRE $13F 5% DNAE Han 5(2003)2] WOz &
H)sksic). Al w2 100 pd FH3ke 4°C, 15,000 rpm
A 1087 A E2st] Mg HAAD H EdT=E
T 21 AR s 7100 100 w2l 0.1%(wt/vol) Chelex-
100 resin (Bio-Rad Lab.) 8-4& ¥of 1087 &< F &
B sl FEAg T3 DNAR AM-3IAH '

PCR 8Fgo& 1 u/] DNA, 2U Tag polymerase (Takara
Co.), 5 w2l 10X buffer (100 mM Tris-HCI, 25 mM MgCl,
500 mM KCl, pH8.0), 77 1uM®| primer, 200 uM9]
deoxyribonucleoside triphosphates® Y3l S{FT=E HF
ghe-g ool RuE 50 W= At h Perkin-ElmerAhe]
GeneAmp PCR system 24002 AHE-8ted 94°CollA| 587+
A F F, 94°CoNA 3027F WA, 55°CelA 3027+ A
AN, 72°Col A 2027 A7k-8-& 303 RbESta vt
Aep AREGE 72°CoNA 727 AAIEI T 5 ZE DNA
HHAL 1.0% agarose gelollA] A7jgdFes a3}

A71MEe] £4. FZE PCR AHE2 agarose gel 7
719522 HAMEE 23 thE Ulira clean kit (Mobio
Co)2 A A& 3L, ALF-Express automatic sequencer
(Pharmacia Biotech, Lyon, France)E AHg-3lo] H7)A <
& BAEITh 971429 v EA2 GenBank®| NCBI
BLAST search Z213-& &-43t4T}
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Fig. 1. Natural symptoms on disordered fruits (A-B), leaves (C), stem (D) and trunks (E-F) by bacterial canker pathogen.

Table 2. Characteristics of bacterial strains isolated from bacterial canker of Japanese apricot and reference strains

Strains® G’ K L o P Ad Gl Ah T Tu
MKS1 - + + - - - - - +
MGD3 - + + - - - - + - +
P.sm - + + - - - - + - +
P. sg - + + - - - + + - -
P.ss - + + - - - + + - -

°P. sm, P. syringae pv. morsprunorum;, P. sg, P. syringae pv. glycinea; P. ss, P. syringae pv. syringae.
°G Gram stain; K, fluoresced green under UV light on KB; L, levan formation test; O, oxidase test; P, potato soft rot test; Ad, arginine dehydro-
lase test; Gl, gelatin liquefaction test; Ah, aesculin hydroly51s test; T, tyrosinase activity test; Tu, tartrate utilization test.
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Table 3. Sequence similarity of 16S tDNA and ITS sequences
Strains' % similarity with MJAS Strains % similarity with MJAS

16S rDNA ITS 16S rDNA ITS

MKS1 100.0 (0/1462) 100.0 (0/610) MSS1 99.9 (1/1462) 99.9 (1/610)
MGD3 100.0 (0/1462) 100.0 (0/610) MIM1 99.9 (1/1462) 99.7 (2/610)
MBIJ1 100.0 (0/1462) P. sm 99.9 (2/1462) 99.7 (2/610)
MSW1 100.0 (0/1462) 100.0 (0/610) P.ss 98.2 (27/1462) 98.5 (9/610)
MHS1 100.0 (0/1462) P.sg 97.9 (31/1462) 97.7 (13/610)

*P. sm, P. syringae pv. morsprunorum;P. ss, P. syringae pv. syringae; P. sg, P. syvingae pv. glycinea.

MBJ1, MSW1 % MHSI1#HE F 146270 47]4 L)
23] dAA 2t AEA G Fd FF
MSS13 MIM13}= 1bp] ZpolE E4nt. 39 XFF
%1 P syringae pv. morsprunorum®] 16S rRNA -FH =}
o} 99.9% (2/1462 bp)e] 454E& BILH, P syringae
pv. syringae®t 98.2% (27/1462), P. syringae pv. glycinea
= 97.9% (31/1462)7F 22+ AN SAT). ITS F714 Y
A5, F 610 bp”t P syringae pv. morsprunorum®) 3
7183 99.7%2] FE5A4E JeERIAT. P syringae pv.
syringaeSt= 98.5%, P. syringae pv. glycinea® = 97.7%<]
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Fig. 2. Symptoms on fruits and leaves inoculated with Pseudomonas syringae pv. morsprunorum MJAS (A) and P. syringae pv. actinidiae

WGD16 (B; causal agent of kiwifruit canker, negative control).
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