Al 2t . .
N A . Research in Plant Disease
Res. Plant Dis. 10(1) : 8-12 (2004) ©The Korean Society of Plant Pathology

Serratia liquefaciens0f 2|8t QI HEE[HSH

UEI|* . 0]&T - 0| - o|==' - M|
Ly

TH7ed FIAAAEA

Root Rot of Panax Ginseng Caused by Serratia liquefaciens
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The diseased ginseng plants, their trunks fall down and roots rot, were observed in ginseng cultivation field at
Bongwha, Kyungbuk. Inoculation of the bacterium isolated from root rot lesion induced a range of symptoms
on leaves, trunks and roots; The bacterium caused wilting with chlorosis and black discoloration on leaves,
empty of inside trunks and rot on roots. The bacterium was identified as Serritia liguefaciens based on the
morphologcal and physiological characteristics. This is the first report in Korea on roots rot of ginseng
occurred by S. liquefaciens.
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Fig. 1. Symptoms of root rot ginseng plant caused by Serratia liquefaciens. (A) Naturally infected; (B, C, D, E) Artificial inoculated
leaves, stem, root and root of one year ginseng plants; (F) Lesjons on roots artificially inoculated with the isolated bacterium(a), the bacterium
+ C. destructans(b) and C. destructans(c).
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Table 1. Pathogenicity of the bacterial isolates to different parts of
ginseng plants

Stem Root
soft rot

Plant part* Leaf

Pathogenicity soft rot oot rot

*Ginseng roots were wound-inoculated with bacterial suspension (10°
cfu/mi) and kept 25~30°C for 5~60 days.
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Fig. 2. Electron micrograph of the bacterium isolated from
ginseng plants. Bar repesents 2 pum.

Table 2. Characteristic difference between present isolate and
other ginseng pathognic bacteria

) Characteristics®
Pathogenic Pectolviic Fl
: ectolytic Fluorescens
bacteria y ) Endospore
enzyme pigment
Present isolate - - -
Pseudomonas carotovorum + - -
Pectobacterium fluorescens - + -
Paenibacillus polymyxa - - +

*Data from Yu et al. (1991), Lee (1975), Bergey's manual (Holt et al.;
1994).
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Table 3. Characteristics used to identify the section of the bacte-
rium isolated from rotten lesion of the ginseng root

Characteristics Present isolates  GROUP 5°
Gram stain - b
Facultatively anaerobic growth + +
Cell morphology rod rod

“Data from Bergey's manual (Holt e al.; 1994). *+ : positive reaction,
— : negative reaction.

Table 4. Characteristics used to identify the family of the bacte-
rium isolated from rotten lesion of the ginseng root

Characteristics Present E* v P
: isolates

Cell diameter

2.0 um or greater - = - -

Motility + D + -
Flageller arrangement

Polar - - +

Lateral + + —
Straight rod + + D +
Curved rod - - D -
Oxidase - - + +
Catalase + + D D

“Data from Bergey's manual (Holt et al.; 1994, Krieg et al.; 1984).
Family of Bacteria : Enterobacteriaceae (E), Vibrionaceae (V), Pas-
teurellaceae (P).

®4 : positive reaction, — : negative reaction.

D : Difference reations in different genus.

Table 5. Characteristics used to identify the genus of the bacte-
rium isolated from rotten lesion of the ginseng root

. Present Enterobacteriaceae’
Characteristics . -
isolates  Serratia  other genera
Citrate + +° -
Gelatin hydroysis + + -
Phenylalanine deaminase - - +°

“Data from Bergey's manual (Holt et al.; 1994).

bt - positive reaction, — : negative reaction.

“Arsenophonus et al. (15 genera), ‘Buttiauxella et al. (10 genera),
*Proteus.
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Table 6. Characteristics used to identify the species of the bacterium isolated from infected ginseng root

Present

Species of the genus Serratia®

Characteristics .
isolates S S.e S.f

S.fo S.g S.m S.o S.p S.pr Sr

Cell diameter 0.7~09um 0.5~0.8

Cell length 1.3~20um 0.9~2.0

Indole prodcution - - — _
VogesProskauer + + + d
Urease hydrolysis - - = -
Arginine dihydrolase - - - -
Nitrate reduction + + + +
Growth in NaCl 7% + + + +
Growth in KCN + + + d
Acid from :

Cellobiose acid - - - +
L-Arabinose +
Glycerol + + - -

- - - 44 - - -
- d + d [+]° [+] +
- - [-] - - - -
- + - - - - -
+ + + + + + +
+ + + d | [-] +
d + + - d -
- - - + [+] - +
+ ~ - + + + +
[+] + +

*Data from Bergey's manual (Holt et al.; 1994).

®S.1: S. liquefaciens, S.e : S. entomophila, Sf : S. ficaria, S fo : S. fonticola, S.g : S. grimesii, S.m : S. marcescens, S.o : S. odorifera, S.p : S.

plymuthica, S.pr : S. proteamaculans, Sx : S. rubidaea.
¢ 1 90% or more of strains positive.
426~75 positive. °[+] : 76~89% positive, [-] : 11~25% positive.
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Table 7. Identification of the bacterial isolate from infected gin-
seng root by analysis on fatty acid component and carbohydrate
utilization

: 90% or more of strains negative.

Similarity to Serratia liqguefaciens (%)

Testa Fatty acid component  Carbohydrate utilization
Similarity 70.4 62.8

“The fatty acid component was analysised by Sherlock system and the
carbohydrate utilization was analysised by Microlog system.
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Serratia liquefaciense. #7182 AL Ajotsit},

Table 8. Disease occurrences of root rot of ginseng plants sur-
veyed in Pongwha, Kyungbuk

. Rootrotted plants ~ Bacterial root rot
Ginseng plants (%)" (%)
surveyed
40.0 66.7

*Number of the diseaesed plants were counted on 10. June. 2003.
"The pathogenicity of bacteria isolated from the diseased ginseng root
were confirmed.
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