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English ivy (Hedera helix) in Araliaceae family is an evergreen climbing vine. A severe bacterial disease of
English ivy was observed and investigated in January 2005. Initial symptoms on the leaves appeared as small
water-soaked lesions on the lower surface. As the spots enlarged, the center became brown to brownish black
and greenish-brown water-soaked, irregular margins surrounded the center. The spots developed into large
irregular blotches, sometimes 5~10 mm in diameter, then coalesced. Finally, the water-soaked margins raised,
dried out, became corky and broke in the center. A bacterial organism, isolated from the advancing margins
of the lesions, was tested for its pathogenicity according to the Koch's postulates and biochemical and physio-
logical tests identified the isolated bacterium as a Xanthomonas. The representative Xanthomonas strains
(SL4821 and SL4822) isolated from English ivy were compared with a reference strain X. hortorum pv. hed-
erae for fatty acid profiles, metabolic fingerprints and 16s rDNA sequences, showing that all outcomes were
indistinguishable between the representative and reference strains. This is the first report of bacterial leaf

spot of English ivy in Korea.
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Fig. 1. Symptoms of bacterial leaf spot caused by Xanthomonas hortorum pv. hederae on English Ivy. A and B: spots on infected leaves,
C and E: blight symptoms after the spots were developed, F: symptoms on leaves in farmer’s greenhouse, D: spots or blight on leaves by
artificial inoculation, G: colonies of X. hortorum pv. hederae SL4821 on YDC medium.

e T AgsZ 23 A 38 Aad 2242 1ml
o] AF47t £9] & Eppendorf tubed] B3 1217 3
T oA wAIg ohg ENS Yeast extract-Dextrose-
Calcium carbonate(YDC) ¥l Aol streaking®}3L 28Cel| A
3~ gt F2Ye e, A, NeE JFeR o
E2UE ¢F B39t & EUE F2 20% 2
AEH] Fgste] —70C ALY T F7|REFIL, Al
& AME3Ske d2 gl st WA BEsha
A Adol A3

5 EoE =3NS v AFg F A dHew
HAAdE AASAT A, LA A A 4877 Wl F3h
A& PBS(phosphate buffered saline, pH6.8)) & &}
EEE IX10Pcfum/E B Ug Yo) s AME @
vl (Nicotiana tabacum cv. ‘Samsun’)$t EWFE(Lycopersicon
esculentum cv. ‘A1) Yo 3WE- O 7 FQA3t 43417
ojtiel] FHANAINLS ARZ ZALEIYT B4, Aad Y
S FAVIE ol g3le Fulge] ¢ S HES F &
WAL, 25C; AUFE, 100%)°0A] 24A17F viey & &
AZ A &4 278 g ool =5 24-30C
Z FA59 . 3219 SLA8213 SL4822 AlFS EvlE
A= ARG g Bg o, Suljoe ofFH whe
o] Atk AL HES dg YolNE HE 159 &

Table 1. Bacteriological characteristics of bacterial isolates
(SL4821 and S1A4822) from English Ivy bacterial leaf spot and
Xanthomonas hortorum

Characteristics SL4821 SL4822 XA
Gram reaction - - -
Anaerobic growth - - -
Yellow colonies on YDC + + +
Growth on MS - - -
Hypersensitive response on tobacco  — - -
on tomato + + L+
Pathogenicity on English Ivy + +

*Hilderbrand et al. (1993).
®+, positive; —, negative.
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Ald-& Bacto™ Tryptic Soy Broth Agar(TSBA, BD211825)
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T aFE B8R AHF 8k GN/GP-IF(0.40% sodium
chloride, 0.03% pluronic F-68, 0.01% gellan gum) &4 o]
3X10* cfw/m/ F=2 HEAIZl 3 7tz GN2 microplate
(BIOLOG GN2 MicroPlate™)] 96 well®l] eight-channel
pipette = 150 WA F-F3tod 28~30CoN A Hl F3lsit.
i T 24X 7+ 48A]7Fo] MicroLog™ 3-Automated
Microstation system$ ©]-&-3te] g9l o] RE FA}
33, MicroLog Gram-negative database(Version 4.02)2}
AAste] T3 A3} SL48217} SL4822%E Vauterin 5
(1995)°] Ra1gt A7} B]531A| L-Alanine, Bromo succinate,
Cellobiose, Dextrin, D-Fructose, L-Fucose, D-Galactose,

D-Glucose, L-Glutamate, Ketoglutarate, Lactate, D-Mannose,
D-Melibiose, Monomethylsuccinate, D-Psicose, L-Serine,
Succinamate, Succinate, Sucrose, D-Trehalose2 ©]-8-%F 1t
" 2-Amino ethanol, Adonitol, cis-Aconitate, .-Arabinose,
D-Arabitol, L-Asparagine, L-Aspartate, Citrate, i-Erythritol,
D-Gluconate, L-Histidine, p-Hydroxybutyrate, m-Inositol,
D-Lactose, L-Leucine, D-Mannitol, B-methyl glucoside, L-
Ornithine, L-Proline, Quinate, L-Rhamnose, D-Sorbitol, L-
Threonine, Xylitol ©]8-3tA] X3ttt T 2] Acetate,
Glycerol, a-Hydroxybutyrate, D-Lactulose, Malonate, Maltose,
Propionate, D-Raffinoser> ool Wt o] &Y =7t <7k
o] 2ol AT} Biolog system SL48213} SL4822 o
FZ 384%%} 60.8%2] -FAVER X campestris pv. begoniae
2 TSR (Table 2).

Table 2. Metabolic activities of bacterial isolates (SL4821 and S1.4822) from English Ivy bacterial leaf spot and Xanthomonas hortorum

in the Biolog GN2 microplate assay

Substrate SLA4821* S1.4822° Xh Substrate S1A4821 S1.4822 Xh
2-Amino ethanol - - 3 D-Lactate + + 93
Acetate - - 55 D-Lactose - - 0
Adonitol - - 0 Lactulose v v 69
cis-Aconitate - - 38 L-leucine - - 0
L-Alanine v + 97 Malonate - - 52
L-Arabinose - - 7 Maltose - - 97
D-Arabitol - - 3 D-Mannitol - - 0
L-Asparagine - - 0 D-Mannose + + 100
L-Aspartate - - 48 D-Melibiose + + 97
Bromo succinate + + 97 Monomethylsuccinate + + 100
Cellobiose + + 97 f-methyl glucoside - - 3
Citrate - - 38 L-Ornithine - - 3
Dextrin + + 83 L-Proline - - 28
I-Erythritol - - 0 Propionate - - 52
D-Fructose + + 100 D-psicose + + 97
L-Fucose + + 86 Quinate - - 0
D-Galactose - - 72 D-Raffinose v v 31
D-Glucose + + 100 L-Rhamnose - - 0
D-Gluconate - - 3 L-Serine + + 93
L-Glutamate + + 100 D-Sorbitol - - 10
Glycerol v v 48 Succinamate + + 93
L-Histidine - - 3 Succinate + + 100
a-Hydroxybutyrate - - 55 Sucrose + + 79
B-Hydroxybutyrate - - 0 D-Trehalose + + 100
M-Inositol - - 0 L-Threonine - - 21
Ketoglutarate + + 100 Xiylitol - - 0

°SL4821 and SL4822 were identified to X. campestris pv. begoniae with 38.4% and 60.8% similarities, respectively in the Biolog GN2

microplate assay.

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

‘average % of positive strains of X hortorum tested (Vauterin ef al. 1995).
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Table 3. Fatty acid profiles of the bacterial isolates(SL.4821 and SL4822) from English Ivy bacterial leaf spot and Xanthomonas hortorum

OIFE - o3 - A% - AN - 8] - ] - YES

Shorthand name Systematic name SLA4821° S1.4822* Xne
10:0 decanoic acid 0.7 0.7 07+03
11:0ISO 9-methyldecanoic acid 35 37 47+08
10:0 30H 3-hydroxydecanoic acid 0.3 0.3 00+0.1
Unknown 11.799 1.2 1.2 1.5+03
11:0ISO 30H 3-hydroxy-9-methyldecanoic acid 2.0 2.0 2806
11:0 30H 3-hydroxyundecanoic acid 0.2 0.3 0.0+0.1
12:0 30H 3-hydroxydodecanoic acid 20 2.0 25+05
14:0ISO 12-methyltridecanoic acid 03 0.3 0705
14:0 tetradecanoic acid 14 14 14+03
13:0ISO 30H 3-hydroxy-11-methyldodecanoic acid 31 3.0 4.1+0.7
13:0 20H 2-hydroxytridecanoic acid 0.7 0.7 03+04
15:1ISOF 13-methyltetradecanoic acid isomer F 02 0.2 00+0.1
15:01SO 13-methyltetradecanoic acid 252 25.5 332+35
15:0 ANTEISO 12-methyltetradecanoic acid 18.8 194 15720
15:1 wéc cis-9-pentadecanoic acid 0.7 0.8 1.3+0.6
16:01SO 14-methylpentadecanoic acid 15 14 1.7£0.6
16:1 w9c cis-T-hexadecanoic acid 1.5 1.5 0.1+£03
16:1 wic cis-9-hexadecanoic acid 18.6 19.0 186+19
16:0 hexadecanoic acid 42 3.7 20+ 1.1
ISO 17:1 w9c cis-7-15-methylhexadecanoic acid 4.2 4.1 39+14
17:0 ISO 15-methylhexadecanoic acid 43 37 27+14
17:0 ANTEISO 14-methylhexadecanoic acid 0.7 0.6 01+03
17:1 w8c cis-9-heptadecanoic acid 14 1.5 05+05
18:1 w9c cis-9-octadecanoic acid 04 03 00=+0.1

*S1.4821 and SL4822 were identified to X, hortorum pv. hederae with 64.94% and 73.1% similarities, respectively according to fatty acid

analysis.
Vauterin et al. (1996).
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EeAld 2F 9-methyldecanoic acid(11:0 ISO), 13-methyl-
tetradecanoic acid(15:0 ISO), 12-methyltetradecanoic acid
(15:0 ANTEISO), 15-methylhexadecanoic acid(17:0 ISO)
%9 saturated branched-chain fatty acid, hexadecanoic
acid(16:0) 59| saturated straight-chain fatty acid, cis-9-
hexadecanoic acid(16:1 w7c), cis-7-15-methylhexadecanoic
acid(ISO 17:1 w9¢) 59 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 & 247FA 9] AHAHS 7EX] 3L
A THTable 3). ©1% 13-methyltetradecanoic acid®] ¥
o] 25%% 714 =k, 2THS 12-methyltetradecanoic
acid(18~19%), cis-9-hexadecanoic acid(18~19%), cis-7-15-
methylhexadecanoic acid(4%), 15-methylhexadecanoic acid

(4%), hexadecanoic acid(4%), 9-methyldecanoic acid(3~4%),
3-hydroxy-11-methyldecanoic acid(3%), 3-hydroxydodecanoic
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