Al 2= ke A] 12(1) : 109-115(1996)
Korean J. Plant Pathol. 12(1) : 109-115(1996)

Y AR ARK|CHHM 22/ CIHO|YHT S

2Fs| - Ol
Ayt s FATe)

Characteristics of Potato Common Scab Pathogens from
Continuous Cropping Fields in Korea

Ju-Hee Kim and Wang-Hyu Lee*
Department of Agricultural Biology, College of Agriculture,
Chonbuk National University, Chonju 560-756, Korea

ABSTRACT : Isolates of Streptomyces species isolated from continuous cropping potato
fields with the occurrence of common scab of potato (Solanum tuberosum L.) were ex-
amined for cultural, morphological and physiological characteristics, and tested for patho-
genicity on potato tubers. Both pathogenic and nonpathogenic isolates were isolated from in-
fected potatoes. Most pathogenic isolates showed typical characteristics of S. scabies, show-
ing spiral spore chains, gray spore colors, and also the ability of producing melanoid pig-

_ ments, which were identified as S. scabies and determined to be the causal organism of the
disease. D-glucose, L-arabinose, D-fructose, D-mannitol, raffinose, rhamnose, sucrose, i-ino-
sitol, and D-xylose amended in culture medium as carbon source were utilized by the patho-
genic isolates. S. scabies isolates (CH1 and CH2) were susceptible to 7% NaCl, antibiotics
such as streptomycin sulfate (20 pg/ml) and oleandomycin (100 pg/ml), crystal violet (0.5 pg/
ml), and thallium acetate (> 10 pg/ml).

Key words : common scab, potato, Streptomyces scabies.
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Table 1. Cultural and morphological characteristics of
the isolates of Strepromyces species isolated from potato

tubers with common scab and from infested potato field
soils

No. of
Characteristic® posmve S. scabies (J-1)

isolates”

Spore chain Spiral

Spiral 41

Rectiflexous 22

Not determined 6

Spore color Gray

Gray 62

White 6

Yellow 1

Melanoid pigment Producing on ISP 1,

On ISP 1 medium 38 ISP 7 media

On ISP 7 medium 17

Growth at pH Growing at pH 5.0

pH 4.0 40

pH 5.0 67

No growth on both pHs 2

* Spore chain and spore color were examined on ISP 2
medium.

® A total of sixty-nine isolates were examined.

¢ Japanese isolate identified as S. scabies.
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Table 2. Utilization of carbon sources by Streptomyces isolates isolated from diseased potato tubers and infested field

soils
Spore® Carbon sources®

Isolate -

Chain Color NC G Rf S 1 Rh X A M F
CH1 S Gr =+ + + + + + + + + +
CH2 S Gr + + + + =+ + + + + +
KWN634 S Gr + + + + + + + + + +
BWNS532 S Gr + + + + + + + + + +
BWNS535 S Gr + + + + + + + + + +
WN1033 S Gr + + + + + + + + + +
WNS522 S Gr + + + + + + + + + +
WG1022 S Gr - + + + + + + * +
WNY636 S Gr + + + + + + + + + +
WNY637 S Gr + + + + + + + + + +
WNY621 S Gr - + + + + + + + + +
PWNI112 S Gr - + - + + + + x * *
PWN135 S Gr - + + + + + =+ + + F
PTN61 S Gr + + + + + + + + + +
CH41 S Gr + + + + +. + + + + +
KH3 R w + + - + + + + + + +
JH4 R w - + + + + - - - -
WN104 R w + + + + + F - + + -
WN523 R w + + + + + + + + + +
NW5241 R W - + + - + + + - + +
WN1034 R w + + + + + + + - + -
w104 R w + + + + + + + + + +
PTN72 R W + + + + + + + + + +
PTN92 R A - + = - - + + + + o+
J-1° S Gr + + + + + + + + + +

* Spore chain and spore color were indicated as spiral (S), rectiflexous (R), gray (Gr) and white (W), respectively.
® Each carbon source was added in ISP 9 medium. NC : no carbon, G : D-glucose, Rf : raffinose, S : sucrose, I : i-ino-
sitol, Rh : L-thamnose, X : D-xylose, A :arabinose, M : mannitol, F: fructose. +, £, + and - indicate excellent,

good, poor and no growth, respectively.
¢ Japanese isolate identified as S. scabies.
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Table 3. Growth status of Streptomyces isolates isolated from diseased potato tubers and infested field soils in the pres-

ence of chemicals in modified Benette agar medium

Chemicals®

Isolate
NaCl (7%)
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O100 Tll) T100

CH1 -° -
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KWN634
BWN532
BWNS535
WN1033
Wn522
WG1022
WNY636
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PTN61
CH41
KH3

JH4
WN104
WN523
WN5241
WN1034
W104
PTN72
PTN92
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P : Penicillin G, Ph : Phenol, S : Streptomycin sulfate, C

: Crystal violet, O, : Oleandomycin (25 pg/ml), O,y : Olean-

domycin (100 pg/ml), Ty, : Thallium acetate (10 pg/ml), T, : Thallium acetate (100 g/ml).

® 4+ +,F, — : Excellent, good, poor, no growth, respectively.

¢ Japanese isolate identified as S. scabies.
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Table 4. Pathogenicity of Streptomyces isolates on po-
tato tuber and carrot

Isolate Potato tuber Carrot
CH1 ++° ++
CH2 ++ ++
BWNS535 + -
WNY637 + +
PWN135 + -
CH41 + +
J-1° ++ ++
* ++,+, — : Severe, mild, not pathogenic (not producing

symptoms), respectively.
® Japanese isolate identified as S. scabies.
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Table 5. Comparison of characteristics of pathogenic
Streptomyces isolates (CH1 and CH2) with S. scabies iso-
lates )

Pathogenic

- isolates a 2

Characteristic (CH1 and J-1 scaiiesb
CH2)

Spore mass color on:
Salt starch medium gray gray  gray
Oatmeal medium gray gray  gray
Glycerol asparagine medium gray gray  gray
Yeast malt medium gray gray  gray
Spore chain morphology spiral spiral  spiral
Melanin from pigment + + +
Diffusible pigment - - -
Carbon source usage:
L-Arabinose (1%, w/v) + + +
D-Fructose (1%, wiv) + + +
D-Glucose (1%, wiv) + + +
D-Mannitol (1%, w/v) + + +
Raffinose (1%, w/v) + + +
Rhamnose (1%, w/v) + + +
Sucrose (1%, w/iv) + + +
D-Xylose (1%, w/v) + + +
i-Inositol (1%, w/v) + + +
Minimum pH for growth 50 5.0 5.0
Growth in the presence of
Thallium acetate (100 pg/mi) - - -
Thallium acetate (10 pg/ml) - - f -
Sodium chloride (7%, w/v) - - -
Crystal violet (0.5 pg/ml) - - -
Phenol (0.1%, wt/vol) + + -
Penicillin G (10 IU/ml) + + -
Oleandomycin (100 pug/ml) - - -
Oleandomycin (25 pg/ml) + + -

Streptomycin (200 pg/ml)
* Japanese isolate identified as S. scabies.
® Characteristics of S. scabies reported by Lambert &
Loria (16).
°+,%F, — : Good, poor, no growth, respectively.
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