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A bacterial disease of small red bean (Phaseolus angularis) was observed on field-grown plants in Suwon in
year 2003. Leaf symptoms initially appeared as water-soaked spots that gradually enlarged, became flaccid
and necrotic and were often bordered by a small zone of lemon yellow tissue. In the case of severe infection,
dead leaves were defoliated. Pod symptoms consisted of the lesions that were generally circular, slightly
sunken and dark reddish brown. Isolation made from diseased leaves on yeast extract dextrose calcium car-
bonate agar yielded nearly pure cultures of a yellow-pigmented bacterium typical of a xanthomonad. Three
bacterial strains were purified and used for further tests. Pathogenicity of strains was confirmed on 3-week-
old small red bean plants sprayed with bacterial suspensions containing 10® cfu/m/ of phosphate buffered
saline. The representative Xanthomonas strains isolated from small red bean were compared with X. axonop-
odis pv. phaseoli and X. axonopodis pv. phaseoli var. fuscans type strains for fatty acid profiles, biochemical
tests and metabolic fingerprints using Biolog GN2 microplate, showing that all outcomes were indistinguish-
able between our isolates and reference strains. Two of three strains produced a melanin-like brown pigment
extracellularly on King's medium B agar. These results suggest that this new small red bean disease observed
in Suwon is bacterial fuscous blight caused by X. axonopodis pv. phaseoli and X. axonopodis pv. phaseoli var.

Sfuscans.
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Fig. 1. Symptoms of bacterial fuscous blight caused by Xanthomonas axonopodis pv. phaseoli var. fuscans on small red bean. A: front
surface of infected leaves, B: back surface of infected leaves, C: spots on infected petioles, D: infected plants in the field, E: brown pig-
ment production by X. axonopodis pv. phaseoli var fuscans SL4309 on KB medium, F: no brown pigment production of X. axonopodis

pv. phaseoli SL4311.

phaseoli var. fuscansZ., ©|2 A3 W2 fuscous blight=}
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Table 1. Bacteriological characteristics of bacterial isolates (SL4309, SL4310 and SL4311) from common bacterial blight and fuscous
blight of small red bean and Xanthomonas axnopodis pv. phaseoli and X. axnopodis pv. phaseoli var. fuscans

Characteristics SL4309 SL4310 SL4311 phaseoli®  phaseoli var. fuscans®

Gram reaction b - - _ _

Anaerobic growth - - - - -

Yellow colonies on YDC + + + + +
Growth on MS - - - _ _
Brown pigment on KB + + - - +

Hypersensitive response on tobacco - - -

on tomato + + +

Pathogenicity on small red bean : -

cv. Kyungwon + + +

cv. Jungwon + + +

cv. Choongju + + +

on soybean - - -

Utilization of substrates

Acetate + + + + +
cis-Aconitate - - + + _
L-Alanine + + + + +
L-Arabinose - - - - -
D-Arabitol - - . +5 _
L-Asparagine - - + +s _
L-Aspartate - - + +5 _
Citrate + + + + n
Dextrin + + + + +
Galactose + + + + +
Glycerol +s +s — + _
L-Histidine - - +s +s -
D-Lactate - - +s +s —
Lactose ) +s +s +s +s +5
Lactulose + + + + _
Malonate +s +s + +s _
Maltose + + + + _
Mannitol +s +s - +s +s
Mannose + + + + +g
Melibiose + + + +5 +s
L-Ornithine — — _ 45 _
L-Proline + + + +s +
Propionate +s +s - +s +s
Quinate - - _ — _
Sorbitol - - - - _
Sucrose + + + + +s
Trehalose + + + + +

“Hilberbrand et al. (1993). J. Appl. Bacteriol. 75: 447-455.
P+, positive; +s, slow growth; —, negative.
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Table 2. Fatty acid profiles of the bacterial isolates (SL4309, SI.4310 and SLA311) from common bacterial blight and fuscous blight of

small red bean and Xanthomonas axonopodis

Shorthand name Systematic name SLA309 S1.4310 SL4311 X. axonopodis®
10:0 decanoic acid 1.0 0.9 0.6 08+04
I1:0ISO 9-methyldecanoic acid 42 37 43 5115
11:0 ANTEISO 8-methyldecanoic acid 0.3 0.3 0.1 0.0+0.1
10:0 30H 3-hydroxydecanoic acid 0.3 03 0.3 02+0.2
Unknown 11.799 14 1.2 1.5 1.7+£0.7
11:0ISO 30H 3-hydroxy-9-methyldecanoic acid 23 2.0 1.8 26+1.0
11:0 30H 3-hydroxyundecanoic acid 0.5 05 0.1 0.1+0.2
12:0 ISO 30H 3-hydroxy-10-methylundecanoic acid 04 04 03 0.1+03
12:0 30H 3-hydroxydodecanoic acid 32 29 22 3.0+1.1
14:0 I1SO 12-methyltridecanoic acid 0.6 0.7 0.7 0.5+£09
14:0 tetradecanoic acid I.1 1.1 1.1 1.1+12
13:0 ISO 30H 3-hydroxy-11-methyldodecanoic acid 35 33 4.8 58+2.0
13:0 20H 2-hydroxytridecanoic acid 0.5 05 0.2 02+04
15:1ISOF 13-methyltetradecanoic acid isomer F 0.6 0.6 04 0104
15:01SO 13-methyltetradecanoic acid 21.5 209 29.5 282+6.7
15:0 ANTEISO 12-methyltetradecanoic acid 13.0 124 5.6 9335
15:1 wée cis-9-pentadecanoic acid 0.5 0.5 0.3 04+05
15:0 pentadecanoic acid L5 1.7 0.6 1.3+09
16:0 ISO 14-methylpentadecanoic acid 2.8 38 35 26=%1.5
16:1 w9c cis-7-hexadecanoic acid 2.5 2.6 20 0.7+0.8
16:1 w7c cis-9-hexadecanoic acid 14.8 14.5 18.0 16.2+42
16:0 hexadecanoic acid 54 5.9 5.6 41+20
ISO 17:1 w9c cis-7-15-methylhexadecanoic acid 6.9 7.1 64 6.5+3.1
17:0ISO 15-methylthexadecanoic acid 53 5.6 6.2 6.7£2.8
17:0 ANTEISO 14-methylhexadecanoic acid 0.6 0.6 - 02 04+0.5
17:1 w8¢ cis-9-heptadecanoic acid 2.0 2.1 0.7 1.1+£0.9
18:1 whc cis-9-octadecanoic acid 0.8 0.8 0.5 03+04
18:1 w7c cis-11-octadecanoic acid 0.5 0.6 04 02+04

*Vauterin et al. (1996). Int.. J. Syst. Bacteriol. 46: 298-304.

Automated Microstation systemS ©]-&3}o] 4%l o] &
oFE ZASFA, MicroLog Gram-negative database
(Version 4.02)¢} 148t 4 ¢ A3} SL43093 SL4310
& X axonopodis pv. phaseoli var. fuscansS} TFRIIA 2
Acetate, L-Alanine, Citrate, Dextrin, D-Galactose, D-
Lactose, D-Mannose, D-Melibiose, L-Proline, Propionate,
Sucrose, D-Trehalose2 ©]-83}3. cis-Aconitate, L-Arabinose,
D-Arabitol, L-Asparagine, L-Aspartate, L-Histidine, Lactate,
L-Ornithine, Quinate, D-Sorbitol2 ©]&3}#] 53} ).
SL43112 X. axonopodis pv. phaseoli®t +AFstAl cis-
Aconitate, [-Asparagine, L-Aspartate, L-Histidine, Lactate
£ o] &3} tH(Table 2). L 9] Glycerol, D-Lactulose,
Malonate, Mannitol2 ¥ A 7kell w2} oF7ke] ol 9l
o1} Hildebrand 5(1993)0] H.138 A5 o] &4y o]
Sz e FAFSA T

A AE B2 Miller(1982)2] Wlol) &3tk X Hbatk
%32 MIDI Library version, TSBA 5.03} Library Genera-
tion system software version 5.0-2 ©]&3}lo] #4319
u, EAl# 25 9-methyldecanoic acid (11:0 ISO), 13-
methyltetradecanoic acid (15:0 ISO), 12-methyltetradecanoic
acid (15:0 ANTEISO), 15-methylhexadecanoic acid (17:0
1SO) 9] saturated branched-chain fatty acid, hexadecanoic
acid (16:0) 52 saturated straight-chain fatty acid, cis-9-
hexadecanoic acid (16:1 w7c), cis-7-15-methylhexadecanoic
acid (ISO 17:1 w9¢) 52} cyclopropane acid, 3-hydroxy-9-
methyldecanoic acid (11:0 ISO 30H), 3-hydroxydodecanoic
acid (12:0 30H), 3-hydroxy-11-methyldecanoic acid (13:0
ISO 30H)9 hydroxy acid 5 287}A]2] AH4iks 7kx] 32
UK (Table 2). ©}% 13-methyltetradecanoic acid®] 3+
o] 21~30%= 7P =L, IS cis-9-hexadecanoic acid
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(15~18%), 12-methyltetradecanoic acid (6~13%), cis-7-15-
methylhexadecanoic acid (6~7%), 15-methylhexadecanoic
acid (5~6%), hexadecanoic acid (5~6%), 9-methyldecanoic
acid (3~4%), 3-hydr0xy—11—methy1decanoic acid (3~4%), 3-
hydroxydodecanoic acid (2~3%)¢] 22 $H{-3F3L 3o,
Vauterin 5(1996)2] 2.3 &+ Xanthomonas axonopodis
o] At 293 FFo] FARKIY Solgt A2 melanin
A2 A SLA3099) SLA310FFE melanin 44
E AAEER] 9= SL4311 #5FET} 13-methyltetradecanoic
acid &%o] 7~8%, cis-9-hexadecanoic acid THo] 3~4%
e 9bH, 12-methyltetradecanoic acid $#ol 6~7% &
QTHTable 2). ©1721 RFLP, RAPD, DNA w3 5ol 2|
3] X axonopodis pv. phaseoli== X. axonopodis pv.
phaseoli var. fuscansSt FAH o2 Folsttte HAE H
w8t 9l thBirch 5, 1997; Chan# Goodwin, 1999;
Hilderbrand &, 1990).
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