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During 1997 and 1998, a new disease of lettuce (Lactuca sativa) was observed on greenhouse-grown plants in
Kwangju and Kwangmyung. Lesions on leaves were irregular, small, pale green to black, water-soaked, and 2
to 5 mm in diameter. Coalescing lesions sometimes caused defoliation of older leaves. Isolations made from
diseased leaves on yeast extract dextrose calcium carbonate agar yielded nearly pure cultures of a yellow pig-
mented bacterium typical of a xanthomonad. Two bacterial strains (SL0246 and SL1352) were purified and
used for further tests. Pathogenicity of strains was confirmed on 5-week-old lettuce plants injected with bac-
terial suspensions containing 10° cfu/m/ of phosphate buffered saline. The representative Xanthomonas
strains isolated from lettuce were compared with a reference strain X. campestris pv. vitians for fatty acid pro-
files and metabolic fingerprints using GN2 microplate, showing that all outcomes were indistinguishable
between the representative and reference strains. This is the first report of bacterial leaf spot and dry rot of

lettuce in Korea.
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Fig. 1. Symptoms of bacterial leaf spot and dry rot caused by Xanthomonas campestris pv. vitians on lettuce. A and B: blackening of the
leaf veins in the immediate vicinity of the lesions, C: the affected tissues dried out, D, E and F: black lesions on leaf veins by artificial
inoculation, G: colonies of X. campestris pv. vitians SL1352 on YDC medium.
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Table 1. Bacteriological characteristics of Xanthomonas campes-
tris pv. vitians and bacterial isolates (SL0246 and SL1352) from
infected lettuce plants showing leaf spot and dry rot

Characteristics SL0246 SL1352 Xo*

Gram reaction - - -

Anaerobic growth - - -

Yellow colonies on YDC + + +

Growth on MS - - -
Hypersensitive response on tobacco  — -
v on tomato + +
Pathogenicity on red lettuce + +
on green lettuce + +

*Hilderbrand et al. (1993).
b+, positive; —, negative.

D-Lactulose, Malonate, Maltose, D-Mannose, D-Melibiose,
Monomethylsuccinate, L-Proline, Propionate, D-Psicose,

3871 - 847 - e

D-Raffinose, L-Serine, Succinate, Sucrose, D-TrehaloseS
0]-23} YA 2-Amino ethanol, Adonitol, cis-Aconitate, L-
Arabinose, D-Arabitol, L-Asparagine, L-Aspartate, i-Erythritol,
D-Gluconate, Glycerol, L-Histidine, a-Hydroxybutyrate, {3
Hydroxybutyrate, m-Inositol, D-Lactose, L-Leucine, D-
Mannitol, B-methyl glucoside, L-Ormnithine, Quinate, L-
Rhamnose, D-Sorbitol, L-Threonine, Xylitok2 ©]-8-8}4] X
9tk 1 9] Acetate, Succinamate® @50l Wt o] &
Ax7F k7re] ztolE AT Biolog system SL0246
3 SL1352 452 XanthomonasE7NMA = 53 HALH
B9 o] €A EE Vauterin 5(1995)°] BAL8 X, campestris
9} o] 8T} FAFSHATH Table 2).

Aukat B2 Miller(1982)9] Byl &3tk ALAt
oFA}e MIDI Library version, TSBA 5.03 Library
Generation system software version 5.0 ©]-§3to] 4]

Table 2. Metabolic activities of Xanthomonas campestris and bacterial isolates (SL0246 and SL1352) from infected lettuce plants show-

ing leaf spot and dry rot in the Biolog GN2 microplate assay

Substrate SLO246* SL1352* Xc Substrate SL0246 SL1352 Xc
2-Amino ethanol - - 33¢ D-Lactate v + 63
Acetate + - 37 D-Lactose - - 0
Adonitol - - 0 Lactulose + + 89
cis-Aconitate - - 16 L-leucine - - 5
L-Alanine + + 79 Malonate + v 89
L-Arabinose - - 0 Maltose + v 100
D-Arabitol - - 0 D-Mannitol - - 0
L-Asparagine - - 0 D-Mannose + + 95
L-Aspartate v - 16 D-Melibiose + + 100
Bromo succinate + + 100 Monomethylsuccinate + + 95
Cellobiose + v 100 {-methyl glucoside - - 0
Citrate + v 53 L-Ornithine - N 0
Dextrin v v 100 L-Proline + v 47
I-Erythritol - - 0 Propionate + + 68
D-Fructose + + 100 D-psicose + + 95
L-Fucose + v 89 Quinate - - 0
D-Galactose + v 95 D-Raffinose v v 53
D-Glucose + + 100 L-Rhamnose - - 0
D-Gluconate - - 5 L-Serine + + 84
L-Glutamate + + 100 D-Sorbitol - - 0
Glycerol v - 37 Succinamate - + 74
L-Histidine - - 0 Succinate + + 100
o-Hydroxybutyrate v - 21 Sucrose + + 58
B-Hydroxybutyrate - - 0 D-Trehalose + + 100
M-Inositol - - 0 L-Threonine v - 21
Ketoglutarate + + 100 Xylitol - - 0

3510246 and SL13522 were identified to Genus Xanthomonas in the Bioclog GN2 microplate assay.

b+, positive; —, negative; v, variable.

“average % of positive strains of X. campestris tested (Vauterin et al., 1995).
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Table 3. Fatty acid profiles of Xanthomonas campestris and the bacterial isolates (SL0246 and SL1352) from infected lettuce plants

showing leaf spot and dry rot
Shorthand name Systematic name SL0246° SL.1352° Xc®

10:0 decanoic acid 1.0 1.0 06+0.3
11:0ISO 9-methyldecanoic acid 3.9 4.0 4507
10:0 30H 3-hydroxydecanoic acid 04 0.5 00+0.1
Unknown 11.799 1.5 1.4 1.7+£0.2
11:01SO 30H 3-hydroxy-9-methyldecanoic acid 2.1 3.1 28+04
11:0 30H 3-hydroxyundecanoic acid 0.3 0.3 0.1x0.2
13:01ISO 11-methyldodecanoic acid 0.2 02 0002
12:0 30H 3-hydroxydodecanoic acid 3.8 32 26+05
14:01SO 12-methyltridecanoic acid 0.3 04 0.7+0.5
14:0 tetradecanoic acid 1.6 L5 08+04
13:01ISO 30H 3-hydroxy-11-methyldodecanoic acid 2.7 29 4.7 +0.7
13:0 20H 2-hydroxytridecanoic acid 0.3 0.5 03+0.3
15:1ISOF 13-methyltetradecanoic acid isomer F 0.2 - 04+04
15:01SO 13-methyltetradecanoic acid 24.8 233 265+3.4
15:0 ANTEISO 12-methyltetradecanoic acid 12.3 153 139+22
15:1 wéc cis-9-pentadecanoic acid 04 0.7 06+04
16:0 I1SO 14-methylpentadecanoic acid 1.3 1.7 32+13
16:1 w9c cis-7-hexadecanoic acid 2.1 1.6 09+0.7
16:1 w7c cis-9-hexadecanoic acid 18.6 214 127+£2.0
16:0 hexadecanoic acid 5.1 37 20x1.1
ISO 17:1 w9c¢ cis-7-15-methylhexadecanoic acid 5.9 4.8 85x2.1
17:01SO 15-methylhexadecanoic acid 6.1 4.2 6.8+14
17:0 ANTEISO 14-methylhexadecanoic acid 0.7 0.7 08+05
17:1 w8c cis-9-heptadecanoic acid 1.0 1.0 1.4+05
18:1 w9c cis-9-octadecanoic acid 0.5 04 02+03
18:1 w7c cis-11-octadecanoic acid 0.6 04 -

17:0ISO 30H 3-hydroxy-15-methylhexadecanoic acid 0.4 04 0.1+0.2

L0246 and SL1352 were identified to X. campestris pv. vitians with 54.7% and 65.0% similarities, respectively according to fatty acid

analysis.
“Vauterin et al. (1996).

3l9S wl, B2l 25 9-methyldecanoic acid(11:0 ISO),
13-methyltetradecanoic acid(15:0 ISO), 12-methyltetradecanoic
acid(15:0 ANTEISO), 15-methylhexadecanoic acid(17:0 ISO)
% ©l saturated branched-chain fatty acid, hexadecanoic
acid(16:0) 5] 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)2] hydroxy acid 5 2771%¢] X HFE 73R AR
TH(Table 3). ©]% 13-methyltetradecanoic acid®] & #Fo]
23~25%=2 7F =%, 2tHS cis-9-hexadecanoic acid
(19~21%), 12-methyltetradecanoic acid(12~15%), cis-7-
15-methylhexadecanoic acid(5~6%), 15-methylhexadecanoic

acid(4~6%), hexadecanoic acid(4~5%), 9-methyldecanoic
acid(4%), 3-hydroxydodecanoic acid(3~4%), 3-hydroxy-11-
methyldecanoic acid(3%), 3-hydroxy-9-methyldecanoic acid
(2~3%)8] o2 FF3taL 9lof, Vauterin 5(1996)%] X
Tl % X campestrisS] A4 243 Tl fAKS
% th. MIDI LibraryE %3k SL02463 SL1352 45+
54.7%%} 65.0%) FAYSR X campestris pv. vitians= &
= A TtH(Table 3).
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