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Bacterial Blight of Sesame Caused by Xanthomonas campestris pv. sesami
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A new bacterial disease of sesame(Sesamum indicum) was observed on field-grown plants in Suwon, Hong-
chun and Yeonchun in 2000. Leaf symptoms initially appeared as water-soaked spots that gradually
enlarged, became necrotic, and were often bordered by a small zone of lemon yellow tissue. In the case of
severe infection, dead leaves were defoliated. Isolations made from diseased leaves on yeast extract dex-
trose calcium carbonate agar yielded nearly pure cultures of a yellow-pigmented bacterium typical of a
xanthomonad. Two bacterial strains were purified and used for further tests. Pathogenicity of strains was
confirmed on 3-week-old sesame plants sprayed with bacterial suspensions containing 10° cfu/m/ of phos-
phate buffered saline. The Biolog and fatty acid analyses of the two strains(SL3451 and SL3476) from ses-
ame leaf blight showed that they could be identified as X. campestris pv. sesami because of their high
similarity to the tester strain(X. campestris pv. sesami LMG865) with a match probability of 100%. The
bacterium grew well between 18 and 36°C, but optimum temperature was 27°C on LB broth. This is the
first report of bacterial blight of sesame in Korea. Symptoms of bacterial blight of sesame are difficult to

differentiated with those of bacterial leaf spot caused by Pseudomonas syringae pv. sesami.
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Fig. 1. Symptoms of bacterial blight caused by Xanthomonas campestris pv. sesami on sesame. A and B: leaf spots on infected leaves, C:
symptoms in the field, D and E: spots or blight on front surface (D) and back surface (E) of infected leaves by artificial spray inoculation,
F and G: symptoms of bacterial spot caused by Pseudomonas syringae pv. sesami, H: spots on infected leaves by artificial spray inocula-
tion with P. syringae pv. sesami, I: mixed symptoms with X. campestris pv. sesami and P. syringae pv. sesami in the field, J: colonies of

X. campestris pv. sesami SL3476 on YDC medium.
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Table 1. Bacteriological characteristics of bacterial isolates
(SL3451 and SL3476) from sesame bacterial blight and a refer-
ence strain X. campestris pv. sesami LMG865

Characteristics SL3451 SL3476 LMG865
Gram reaction -a - -
Anaerobic growth - - -
Yellow colonies on YDC + + +

Hypersensitive response on tobacco

on tomato
Pathogenicity on sesame + + v

+
+

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

gho] AA F9)o Wity FHA = ArtEd T4
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Biolog Systems ©|-8§3}d SL34517 SL34762 X
campestris pv. sesami LMG8659F VFIAZ Acetate, cis-
Aconitate, L-Alanine, L-Aspartate, Bromo succinate,
Cellobiose, Citrate, Dextrin, D-Fructose, L-Fucose, D-
Galactose, D-Glucose, L-Glutamate, Glycerol, Ketoglutarate,
Lactulose L-leucine, Maltose, D-Mannose, D-Melibiose,
Monomethylsuccinate, L-Proline, Succinate, Sucrose, D-
Trehalose, L-ThreonineS 83132 2-Amino ethanol, Adonitol,
L-Arabinose, D-Arabitol, i-Erythritol, D-Gluconate, m-
Inositol, D-Lactose, D-Mannitol, B-methyl glucoside, L-
Ormnithine, Quinate, D-Sorbitol,
Xylitol ©]8-3}1] 23} tH(Table 2). 2 9] L-Asparagine,
L-Histidine, o-Hydroxybutyrate, p-Hydroxybutyrate, D-

Ho
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L-Rhamnose, L-Serine,
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Table 2, Metabolic activities of bacterial isolates (SL.3451 and SL3476) from sesame bacterial blight and a reference strain Xanthomonas

campestris pv. sesami LMG80S in the Biolog GN2 microplate assay

Substrate SL3451 SL3476  1LMGB865 Substrate SL3451 SL3476 LMG865
2-Amino ethanol - - - D-Lactate v + +
Acetate + + + D-Lactose |, v - ~
Adonitol - - - Lactulose + + +
cis-Aconitate + + + L-leucine + + v
L-Alanine + + + Malonate + + v
L-Arabinose - - - Maltose + + +
D-Arabitol - - - D-Mannitol - - -
L-Asparagine - + - D-Mannose + + +
L-Aspartate + + % D-Melibiose + + +
Bromo succinate + + + Monomethylsuccinate + + +
Celiobiose + + + B-methyl glucoside - - v
Citrate + + + L-Omithine - - -
Dextrin + + + L-Proline + + +
I-Erythritol - - - Propionate + + v
D-Fructose + + + D-psicose v + v
L-Fucose + + + Quinate - - -
D-Galactose + + + D-Raffinose v + v
D-Glucose + + + L-Rhamnose - - -
D-Gluconate - - - L-Serine - - -
L-Glutamate + + + D-Sorbitol - - -
Glycerol + + + Succinamic acid v + v
L-Histidine A + - Succinate + + +
a-Hydroxybutyrate + + v Sucrose + + +
B-Hydroxybutyrate - + v D-Trehalose + + +
M-Inositol — - - L-Threonine + + +
Ketoglutarate + + + Xylitol - - -

+: positive, —: negative, v: variable.

Lactate, Malonate, Propionate, D-psicose, D-Raffinose,
Succinamic acid= w0l okt 2447k Wi FA] SFrke] A}
ol AN 48X BiFA] Ae] 2L o]E FEE B
At A9 Biolog system$ ©]-&8 ©Ae] o] &=
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X campestris pv. sesami LMG865+ 9-methyldecanoic
acid(11:0 ISO), 13-methyltetradecanoic acid(15:0 ISO),
12-methyltetradecanoic acid(15:0 ANTEISO) & ¢ saturated
branched-chain fatty acid, hexadecanoic acid(16:0)% £
saturated straight-chain fatty acid, cis-9-hexadecanoic acid
(16:1w7¢), cis-7-15-methylhexadecanoic acid(ISO 17:1w9c)
%9 cyclopropane acid, 3-hydroxy-9-methyldecanoic acid
(11:0 ISO 30H), 3-hydroxydodecanoic acid(12:0 30H)<]

hydroxy acid % 307k 9] A|WAikS 7Ex] 5 A THTable
3). ¢ 13-methyltetradecanoic acid®] §aFe] 23~27%%
7HE =9k, ITke- cis-9-hexadecanoic acid(12~16%), 12-
methyltetradecanoic acid(10~14%), 9-methyldecanoic acid
(5~6%), 15-methylhexadecanoic acid(4~5%), 3-hydroxy-9-
methyldecanoic acid(3~5%)%) +2= -F3t2 ANSH,
Al FRel w3 Zhlle 2 AelE BolA] o, tE
& WA FH= W v A 248 7HAE Al
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Table 3. Fatty acid profiles of the bacterial isolates (SL.3451 and SL3476) from sesame bacterial blight and a reference strain Xanthomonas

campestris pv. sesami LMG865

. Percent of fatty acid
Shorthand name Systematic name '
SL3451 SL3476 LMGB865
Unknown 9.531 0.56 042 046
10:0 decanoic acid 0.74 1.20 1.03
11:01SO 9-methyldecanoic acid 6.06 487 5.12
11:0 ANTEISO 8-methyldecanoic acid 0.26 0.24 0.25
10:0 30H 3-hydroxydecanoic acid 0.25 041 0.38
Unknown 11.799 1.82 1.83 1.92
11:0 ISO 30H 3-hydroxy-9-methyldecanoic acid 293 2.80 336
11:0 30H 3-hydroxyundecanoic acid 0.30 0.53 0.56
13:01ISO 11-methyldodecanoic acid 041 0.28 0.31
12:0 ISO 30H 3-hydroxy-10-methylundecanoic acid 0.60 041 . 045
12:0 30H 3-hydroxydodecanoic acid 2.47 3.77 3.70
14:0ISO 12-methyltridecanoic acid 0.95 0.82, 0.72
14:0 ~ tetradecanoic acid 0.83 1.50 1.14
13:0 ISO 30H 3-hydroxy-11-methyldodecanoic acid 4.96 3.50 4.50
13:0 20H 2-hydroxytridecanoic acid 0.59 0.68 0.81
15:1ISOF 13-methyltetradecanoic acid isomer F 0.56 024 0.23
15:01ISO 13-methyltetradecanoic acid 27.07 23.44 23.26
15:0 ANTEISO 12-methyltetradecanoic acid 9.97 13.81 13.97
15:1w6c cis-9-pentadecanoic acid 046 0.60 0.61
15:0 pentadecanoic acid 0.83 1.74 1.51
16:0 ISO 14-methylpentadecanoic acid 3.99 - 272 2.53
16:1w9c¢ cis-7-hexadecanoic acid 1.25 2.05 1.82
16:1w7¢ cis-9-hexadecanoic acid 11.97 15.59 14.09
16:0 hexadecanoic acid 2.96 5.73 4.36
ISO 17:1w9c cis-7-15-methylhexadecanoic acid 845 2.59 3.36
17:01SO 15-methylhexadecanoic acid 445 3.83 4.46
17:0 ANTEISO 14-methylhexadecanoic acid 0.39 040 0.51
17:1w8c cis-9-heptadecanoic acid 0.96 1.39 1.57
18:1w9c¢ cis-9-octadecanoic acid 0.34 034 040
18:1w7c cis-11-octadecanoic acid 0.39 0.23 0.31
30 FsIRem, 27°CAA 7 ek tHFig. 2).
25 ol o] & A EElF WA E SL34513
vo SL34762> YDC WA ell42] colony FEi, &9 o] 33
£ =, At =24 2 gk A Xanthomonas
g ' campestris®, AFHCE AANNL FLR ZAT o]
1.0 X campestris pv. sesamiZ R 3ALH o] HS 39
05 A dvtE oz Yystd, P syringae pv. sesamiol
N = g% ABHPTAE FEY e Ak,

Ohr  4hr 8hr 12hr 16hr 20hr 24hr 28hr 32hr 36hr 40hr 44hr 48hr

Incubation Time

Fig. 2. Effect of temperature on growth of Xanthomonas campestri
pv. sesami SL3476 on LB broth.
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