NEROT
Res. Plant Dis. 9(3) : 137-144 (2003)

Rescarclr in Plant Disease

© The Korean Soclety of Plant Pathology

MEX S ZRCidoly WA =y

seY’ - 2wy’ - gy’
AFEsdZled, AFdste sdAB AN, * 2B A AN

Developmental Characteristics of Potato Common Scab in Jeju Island
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This study was conducted to clarify developmental characteristics of scab in potato fields in Jeju island, Korea
from 1995 to 1999. Occurrence of potato scab increased with repeated cultivation of potato and high seil pH
in the fields. Incidence of the disease was as high as 54.8% in the repeatedly cultivated potato fields but rela-
tively low as 20.8~26.3% in the non-cultivated fields and in the fields where barley and Chinese cabbage were
formerly cultivated. A total of 66 isolates were obtained from the diseased potato tubers and identified as
Streptomyces scabies, S. turgidiscabies and S. acidiscabies. The isolation frequency of each Streptomyces species
was 37.7%, 14.8% and 18.0%, respectively. The optimum temperature for mycelial growth of the Streptomy-

ces spp. was 28~30°C, and the optimum pH for that 6~7.
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AL ol HE dod)= HYUT-L Streptomyces scabies,
S. acidescabies, S. turgidiscabies 5 9t £o] B1E %)
TUH(Lambert®} Loria, 1989a, 1989b; Miyajima &, 1998;
Rich, 1983). w9 A= 37 AAdo] #Aslz, E
FUA, F71E, vhE SOl JEte fA olF3H, BEY
e SAqME AE3te Aoz g8A Aok 5,
1991). A1 HE Hdoly S 7)o, B9 pH
5~12 oA A2 F U3, TAFPYE 2% 20°C, pH
8.0~8.5914 & At Y} AF=olA e 7 Hd
o] & FALEZE] 2% LA HEH, BAFEY
15~30%°) Hl&) FAFE L 15~75%2 E& AL 1Y
the], 1999). fFAZ A 1L(1990)E LEAAM ] ey
TS 1981 AR E 10%0] 842 1982 o]
T FE8] 718t A 2T Ego] 50% &
I e, |fR(1999)F 31.3~50.0%2] o)H&S X

T
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IR AR fHoly - A GaAaE A Aw
QA Aol Jem@East fill, 1990), HWANA &%
228 A 38% Streptomyces scabies®] 2™, EH
Fd BAdM = UAE, 53 BAdA e Faddel &
oisl RrE vl Q)th(Faucher 5, 1992). Goyer 5(1996)
T Z2A HH e wANA HAFE B2 A3 S, scabies
7} 52%, S. acidiscabies7} 48% A TFIL 8% Th Miyajima
S(1998)2 A9 dtiE FFAGANA ME L T o
Dol 7S HASA S. turgidiscabiesZ 3=, H
F(2000)s Bl =ol= S. mrgidiscabies’t SR8 Zo)g
Ak v E A F(1998a, byl &3t .
acidiscabies} S. turgidiscabies7} ¥#1H %o, hEE
o] Eo] on] folyd ZAHAYL FEH &
3] AFES A= o|B 3] B, F2 oA F
Z AL A= U] Tdoldy S ©f s it
AFe AARA 98 3 e AAolthA, 1999). w
gA B dFs AFAGY oy YNELE ZAL
stod B3R WAIH-E Yty 98 52 A3
A} eyt
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How, BEGRA Ax 9 Frt HHRAL AHE 0] 83
o o]E 7zt 9QlEd wis FHEMS AAEGT

E7A oA e] Hdoly A FAls 199599 AFE
A dF=2 F9 187 EFL FFAYE HAA A 649
54-~2040 7HEZA DAEAL W FEY Yo
ZAHAT EF 243 AR A4 7Re7ARte] AL
W BUEA s

E<% pHS} vicdoly WA AR WAl 1997 A
FETA7EY FTANEEG v eLoM AES A
At SRS TEXNIE 3 st XE
G2 RS wEste A ddoid WHEE EASH
Bow, YEHZ B pHE &3 JAAAE =4}
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Q7 HAFEZ gAg 7539 AFEsdried AR
AT BAFT HES 4 AFEsdrisd
FAFEANA Zhzt AAEA T R dRbe o]H A
AR, 4Bd AH AR, | HWAZRRE A
o FHNARE AFEedrIeddan 23 wgs 7
AZ7|E g Aujste] dojd NAAE AMSSHAL,
B3 AR AAAE 73R $3A] gidolyo] wAg X
A F7klA ZARREd Bo] Sl e NUAE A
L35 on, ol A= Nk e Tidoie] ¥
iAol 10 Ae 47 AHgsiith £ AlE
7HEAE e 2 199734 849 25Y, 1998l
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ol &L FUIEY Yoy HAXG PP e
o Hdl HELe ZANZ ¥He] ¥WREALE FHA
o) telolyut g1, 1A E 0.1~5%), 2(F WA A
£ 5.1~10%), 3(HR¥IHEE L 10.1~20%), 4HHHHE
20.1% ©I’HE FE3l AEsA

o HRFA B &(%)=[(0n)+(1n)+(2n)+(3n)+(4n)/

ZARE AT X 41X 100
n: SIS
283 AEEE yidA g (0, ‘1Y AAFTE X
Abste] WiE-E 2 ARZ3FI T}
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0 FEE(%)=(HRIEA & 5%°|3t ART/IZAE IR T)
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cdo|Hae KM=

WeF Be 9 B4, 1997-1998d AF=U & &
A 1ol B3k 7R AR FE8A 71 AT H A
A Scholte(1998)2] =yl wigl NPPC E3Hd wjA] oA
455 B3 F A g AHEstgt. 4R A 24
3t WAL Loria $(1997), Lambert?} Loria(1989), Goyer
(1996), FEAMAT Fr1l(1990)8] EF Hbdd wel ZHo
A gzt o7 HIE FAAS FEY, ZHAR 25 E
AL 718, 282 FHA A9 e X9 BAHLS
Aoz FRIGE, A A3 F FEIH §7)
H, BHEe] Exo] T3 AAE HyAEE FTE3}A,
Streptomyces &4+ £-2 Wl o5 FejA A4 ozt
AR Hedgos FRENT. 2B B2 4FS
& Lambert®} Loria(1989a, 1989b) 2 Miyajima 5(1998)
o] Wlo) o3t FASIATH HAA AL AF=FY
ZEdold 27 wjge A7 ZAE AEd ZAE A
& potoll 3ol YMA(Yeast malt agar medium)¥i =] o]
A A F& dagol At Zhzh £33 50~60Y
7+ Qo 7] F A3 A 22 HAS &9
o, ¢& B

2= FA AE. FAE FF T S. scabies%} S.
acidiscabiesE 3N &9 7ol 87cme AHIE ©] &3}
o YMARIA Yol Alg #58 Zhz o3, 22, 24,
26, 28, 30, 32°C =2 ©F 7Z}hzte] 7|04 ul s}
o 39 & #AHY B F3A

pH ¥ FA AS. S scabies 5STF9 S. acidiscabies,
S. turgidisacbies ZV7} 2@FE FA 8t YMAWA o] <)
Abst 232 E(KOH)E ©]8-3td pHE 3.0, 4.0, 5.0,
6.0, 7.0, 8.0, 852 TFo0iA 8.7 cm Ak 20 m¥
3 23 F Fg o|Ashe 30°C F2olA 3Y7F <k

= A =E A&
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THegANA S vidloly WA, 1995 FAIFZ Ul
i ARFAA 7R F87191 29 13~24909 A A
152740 M A o|H & 9 AjdSy, F3A18-3F, A
F)ZHE A, EFSEIS B4 A3 ZAIEAY o
ol T &L 0~90% BAZ tefstded, 152% &
102749] WHgo] 20%0142] F& WHES HATHTable
). & Aol it o|b&3} Auids L pHeF S
HAE B4 A oy ¢ &R Amjdses Ix
2 freidde] UM (1=0.78, p=<0.001), E pH}2
ABASE 1205302 A4 JeRgo a8u 2 9 &
JEL FeAdel A=A FUTHFg. D).

3 7R ASSiA S AES o o]
°] 548%% W, AENAER HeE AWt
263%, MF& AWstAS W 20.8%, FHIAAS
220%= o|H&ol R3thFig. 2). 1YL FFE Al
X pfoly W EL 276%E AR ¥e F
o] 37.8% Htt ol &L AT A7 FodL §lof
FHAIE @EA e o ol WA 3= AT
(Fig. 3).
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Fig. 1. Relationship between incidence of potato common scab
and soil characteristics in the fields.

*) ok okkkr gignificant at the probability levels 0.05, 0.01, and
0.001, respectively.
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Fig. 2. Effect of cultivated crops on incidence of potato common
scab in the fall crop field.
*Mean separation by Duncan's multiple range test at 5% level.

Table 1. Occurrence of common scab and analysis of soil in the fall crop fields surveyed in February, 1995

Field Infection pH OM* Ex.** (me/100 g) AvP,0;  Cultivation  Sulphur  Former crop
no. (%) (1:5) (%) K Mg Ca (ppm)  period (years) (k/10a) cultivated
1 69 5.0 19.5 1.52 1.0 6.4 106.3 15 159 Potato
2 18 4.9 14.2 1.26 0.7 48 522 12 0 Fallow
3 32 5.5 15.6 1.91 0.8 10.4 87.0 16 0 Barley
4 45 55 93 2.04 1.7 10.0 76.0 17 0 Potato
5 90 5.6 135 241 1.4 8.7 50.4 20 0 Potato
6 35 54 114 2.90 2.1 104 90.7 6 147 Fallow
7 22 4.7 9.2 3.17 1.7 4.1 153.0 4 125 Fallow
8 0 4.6 8.9 2.89 04 1.7 101.7 3 120 Chinese cabbage
9 12 54 16.1 2.94 19 8.7 222.6 10 115 Chinese cabbage
10 67 5.5 6.0 2.51 1.2 4.6 176.8 20 0 Potato
1 30 55 37 1.29 05 5.6 173.1 5 0 Chinese cabbage
12 12 45 7.8 2.08 0.5 2.1 53.1 6 0 Barley
13 36 47 6.9 2.16 1.5 44 2226 15 0 Barley
14 a5 5.3 74 2.93 1.9 7.5 174.0 10 0 Barley
15 13 5.1 11.8 3.02 1.7 74 166.9 8 0 Fallow

*Organic matter.
**Exchangeable cation.
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Fig. 3. Effect of sulphur treatment on incidence of potato common
scab in the field.
*Mean separation by DMRT at 5% level.

Table 2. Incidence of potato common scab and some soil
characteristics in the spring crop fields

. Cultivation .
I W
(years)
1 1 Garlic 54
Hangyeong, 3 2 Cabbage 5.5
Bukjejugun 40 15  Sweetpotato 5.6
25 15 Garlic 5.8
Jochon, Bukjejugun 1 4 Potato 55
0 2 Chinese 5.6
cabbage
Deajong, 0 3 Garlic 55
Namjejugun 0 1 Garlic 5.2
4 4 Fallow 4.6
20 6 Rape 5.1
0 1 Carrot 52
0 1 Carrot 5.7
Seongsan, 0 1 Carrot 5.6
Namjejugun 1 1 Carot 5.8
0 1 Carrot 5.7
2 1 Beet 5.5
Poseon, Namjejugun 15 4 Carrot 53
Andeok, Namjejugun 1 \5 Soybean 49
0 .

1=0.910%**

Infection (%)
8

0 2 4 [} 8 10 12 14 16
Cultivation years

Fig. 4. Relationship between incidence of potato common scab
and cultivation years in the spring-crop fields.

* Rk kb gignificant at the probability levels 0.05, 0.01, and
0.001, respectively.

o] HATth(Table 2). EFA A A Y] Hdol AL )
) e A58 {93 Aol 01k r=0.91, p=<0.001),
EY pHO Fol4do] AR A ATHFig. 4).

E% pHS vivjoly wA e 4RWA. 24N
pHE 283 X Eo) ztz} A& Austy EY pHY O
Doy Azl AAE A 43 EY pHF Eobd
75 PR FothFig. ).

AR ol EAEH viddolw WA, 199797} 1998
Qo] 79 AAAE vE3te I} AA AT, ol
AZAE At 3 F fdoly dAlE AN 2
3} yukm A -gol FH a7t 39.4%¢ BiE] A A
A NS 353%, 1HANZAE 333%9oH Azt
F9217F ATHTable 3). wehd Xz7EALe] oy Fx=7}
Hedoly Aol FgS wXA] F3hrt.

SENEESIEEI

g9 8 4. ATEAN AT dE 2R A
o]y ol HAF B2 % FAL A5kl 1997~1998K0
B A A e AEg M) deld 24
& 1 H7He APeld BAW 9EF B4 54

40

Infection area per tuber

Soil pH

Fig. 5. Relationship between incidence of potato common scab
and soil pH in the pots.

* ok okkk gionificant at the probability levels 0.5, 0.01, and
0.001, respectively.

Table 3. Occurrence of common scab after cultivation of seed
tubers with different infections rates with the disease in the field

Source of seed Infection  Infectionarea  Marketable
tuber (%) per tuber (%) tubers (%)
Healthy 94.3a* 39.4a 423a
Symptomless 96.4a 35.3a 65.7a
Infected 93.9a 33.3a 86.6a
CV(%) 4.1 8.5 15.8

*Mean separation by DMRT at 5% level.
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Photo 1. Morphology of spore chains and symptoms of common
scab. Spiral (upper part on the left) and rectiflexuous (lower part
on the left), lesions (right).

< ZARE A3, A E s Hage] ¥ A2EHJT
(Photo 1). Tiol¥el ZgE NZAAe] S8R BAHLS
TEe A, BHY, §71%, $EF o2 FEHUATHPhoto
2). Ztzte] ZollA] FelE e EAA E4E &
AL Az EAFA B E 69.8%2] XA WAF o)
o, gEYolv} §7IP o2 RE 27} 41.7%, 50%2] &2
H)-&-& ERGTHTable 4). ZAE ol H F7dolA Eejd
6175 543 A3 sHE 7o ¥ &L S. scabies
7} 37.7%, S. turgidiscabies7} 14.8%, S. acidiscabies7}t
18.0%= EFstTHTable 5).

2= FA A%, E8 A4 E Srreptomyces spp.9]
ASE L NS AR A3 FAS HFH e 28~30°C
A, S scabies®t S. acidiscabiesS FAHIE FH o=
2ol 7t Aot wigF7IoNA 8. scabies®] FAMES] S.
acidiscabiestt At A-SE T E3TH(Table 6).

pHE A A%, FHH o5 T 97FE o2
Aksted pHE w71 A o] FAMIRS AN A3
HEol FF7} pH 6~7TH oA Lol F9tom, pH 5~8
HeoM &) 7hestAth. RAF @5 F pH 3004 A

Table 4. Isolation frequency of sporal chain types of Streptoniyces
spp. isolates from different symptoms of potato common scab

Symptom No. of potgto % isolation

tubers examined Spiral Rectiflexuous
Superficial 43 69.8 30.2
Raised’ 6 50.0 50.0
Pitted 12 41.7 583

Table 5. Identification of Streptomyces species isolated from
diseased potato tubers in Jeju island

Species No. of isolates identified % isolation
S. scabies 23 377
S. turgidiscabies 9 14.8
S. acidiscabies 11 18.0
Streptomyces sp. - 18 29.5
Total 61 100

Table 6. Mycelial growth of Streptomyces species isolates after 3
days of incubation on YMA at different temperatures

Mycelial growth at different temperatures (°C)

Species
22 24 26 28 30 32
S. scabies +* ++ ++ +++ -+t ++
S. acidiscabies t + + ++ ++ +

*—: no growth, = : very poor, +: poor, ++: good, +++: very good.

Table 7. Mycelial growth of Streptonyces species isolates after 3
days of incubation on YMA at 30°C

. Isolate  Mycelial growth at different pH
Species

m. 3 4 S5 6 7 8 85
S. scabies DK-53 - - ++ ++ ++ ++ o+
S. scabies KS-1 - — + ++ ++ + +
S. scabies SD-5%6 - - o+ ++ ++ + +
S. scabies SM41 - - + ++ ++ + o+
S. scabies SS-34 - — o+ 4+ o+ o+ o+
S. turgidiscabies SM-46 - - + ++ ++ + +
S. turgidiscabies SG-2 - - + + ++ + +
S. acidiscabies PS48 - + + ++ ++ + -
S. acidiscabies SM-40 - + + ++ ++ + -

* — no growth, +: poor, ++: good.

Photo 2. Symptoms of potato common scab on diseased potato tubers. Superficial (left), Raised (middle) and Pitted (right).
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Zhs #5E SR, pH 40904 = S, acidiscabiesd &
&b 27 7F ASEH Y 18y o]E w5 pH 8.590
e S8 Zalth(Table 8).

L -

ool W XAt

AAE oS 19130l nlH o2 RE o] FUH
Aem it 5, 1991), Al =] HHoA BRI A=
Aoz AAdrt. S o LA E&L TAG A3
A 1990y 12~71.5%, ©1(1999)= 5~95%, =} 5(1993)
< 5 AN 724%, 7HEEANA 19.4~41.3% HAY 8L
QT Bt FyolA] BAgo] u$- Egton, AF
ANME B go] & 202 YEPGTHTable 1). 3] ©]
(1999= AFE BAFF AFdA 722} o)y &y
£0] 15~30%%! vha gGAlF NN E 15~75%%2 K
e, B AFdAE 2 FAR] 9] 7SR A
ARG 3%l tifolyo] HAFH O, oY
2 0~90%°131vt. 28V BRI ZAREAS] 61%
o] A AP oH, o]H &L 0~40%°] F THTable 2). &
MR 2 E o)y g9 zpolvt vl & AL v}
Az A7 AZAE et FATH o A u)
g Eo] HZS F2 3l Qe v, B A= g
S A3 A A BEX oz rfoly o]
A 4L Al AQuslr] dE2l Aoz A
CES 2 A= pH 5000311 SE ¥

o

-

N

I

7

L o ob o W
ft Yoo N

o

ol Wi o

Z 4%
Jol| A titdelyo] vEAIIE =], M 5(1999) <A ¥
A pH 3.99 EWINME 21.9%2] 2SS U o
7F doiz Baskanth. 28u Loria $(1997) S, scabies
T pH 5.0 ol3tiAle ARFE 4 gtz dsioy, vd
ool Ads] WAT Zlo' Hol S scabies ol A4
ANME & A= 8. acidiscabies’t ZAYER] EA el
Ao s A7rHE

22 Tol-& ko] Aul W) o)y &=
o] A#ABATE ol AFZgTE BEFE oy
Aol (Fig. 1, 2) 27 Hdoly & dAztx|
o] BIEMRI AL, 1990; AFE, 1981), &3& o
A BAS FY T JATCRK, 198D ) ZAE B
I 7RSOl A% AEiEE W B B, ulS T8
AuetAY F4E s Wt Dol HSthFig. 2).
webA] AFEe] Hold WAL Az}l 93 agle] A
22 folye 2EHOE F0)7] HelMe 7
2+g 3R] Tolol s, thE FAE 3 f&sh= o) ¥Y
olHE Zolerl &3t Ag Ao A £4A 9

e oX

mqo
o
o T M kI
oo rlo

SRAN- KAy

doly W g3 pH7F 1= FAAZ doH@ &,
1998; ¥ 5 1990), ¥ 5(1990)2 T4 % mlavlg A
A A2 sH e, B dFolM B4 A5 Ry
Y 2 pHeE A3dAVZE UA9A 2 9 vladgat
o] AAFAE gAHFg 1). 1Y B ZAME A
v @es AFBAIZE A2y pHeRE §IlE=H (Fig. 4),
ol ZAIZA pH7l U F @9t7] WEo2 A7En &
& pH} telo)y 2L 24 pot A|F3 A At
A7F AFHATHFig. 5). Wb ESF pHe ZAF o
W A e uxw Jow, WA A 1(1990),
Hooker(1990), 4 5(1998), ¥ 5(1990)°] E% pH= o
Poly o] 71 F 3L mATa g dxet dX)
3tal, EY pH7E 2845 ddoy 2AE AMslte
B 31 (Hooker, 1990; A4}, 1981; 4 &, 1990; Rich, 1983)
o} URFHTE 23 EY pHE W30 tdo|y g
At §3-& EG A &3 X4 AlSEA] e T
kel B Aol fo)AdL A=A Fd=rl(Fg. 3),
ol 3 Alg T2 E9 pHY) 45~5508 @ey| 7]
N Aoz AW EY pH7F R EANAM {F3S
Al ol WA B3 (1S 2oz AzErn o
F(1990)02 73 AT A% T AP e
g, ol& H3& A&3 77 FAe]Tel HlE EY pH
7h e dRleZ melrh =3 pwoly 7ol gle A
BAE FME ARG 7SO % ol NUAE AME-S A
$-9F ZFo)7F I EH(Table 3), ©l&= HEKAT K 111(1990)
7t B3g vie} 7ho] AufEA e & HAF Ux
o] HAF o= o] AsHA Ho| 1 AolE B
AU Zo=2 Az

HeojEze] S4xA

HdolH& AdoF)= #L S scabies(Lambert®t Loria,
19892)% VIE3l S. acidiscabies(Lambert?} Loria, 1989b:
Loria 5, 1986), S. aureofaciens(Faucher, 1993), S. caviscabies
(Goyer &, 1996), S. mrgidiscabies(Miyajima 5, 1998) %
o7t BaEe] ok vt e A o] (1998)7F
S. scabiesE RIS o]d|, A|F LA $7 3 kAl A .
acidiscabiesS} S. turgidiscabiesE RIL3IFTHE =, 1998).
B Ao ME Aol e dod|e FOE S scabies,
S. acidiscabies, S. turgidiscabiesS FAR3H LM, o)5¢
X H&L 747} 37.7%, 18.0%, 14.8%% 3L, 29.5%% &
3R] £33 tH(Table 5). YE9 JLGET S. scabies, S.
acidiscabies, S. turgidiscabies7t $332 e HoE B
AR o} HITo= S rurgidiscabies?] E¥7F Be 7
o2 de|RThES, 2000). 72t H7 o FEEH Yehd
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™ (Photo 2), 24l
5(1992), Goyer 5(1996)2] H 9} FAFSIATE. whabA
HA ¥ AR 2= BT AP E AT

< 72 AZE. 3 1998y S-jutEt 7R oA
N3 Streptomyces 2877 & WAF ol 57.1%, A9}
ol 429%=2 AT dE JuiEsE A-sole A
o] AGe EXFHo e vhd, YA gL dFolt
E¥=o] oty BiE v} ATHERE, 1995). dutg oz
Heloly oz 42 S scabiesS FRE YA Foj A7k
(Lambert®}t Loria, 1989), 2H39ll 743}t S. acidiscabies$t S.
turgidiscabies= 2 9743 o]kl 3} th(Loria 5, 1986;
Miyajima %, 1998). HAX (1999)= pH7} & XA )A
= T2 Yd¥o] EXPAT ES ATt $ET7E
dE ol Bty T AlFrds YAE Aa
48 2%o] FE3H(Photo 1), BIET HIEE EAste
Ao & Ho(Table 4) AN E & 2lte #o] Bo] B
¥ e Aoz Aztdn, HAdFE FA S A3 (Table
5) AA) . scabies®] ThAd WA S. acidiscabiesSt S.
turgidiscabies B EE3T YA} A7 ©](1996)= F-
gl A S. scabies7t ALY R[4 F
(1998)& AFT oA S. acidiscabies®} S. turgidiscabies7}
HAEE o2 B ub gl

AFzd A B2 Hdod 439 ASEs
28~30°C(Table 6)Z Hooker(1990)7} X178k 25~30°CS} H]
Z3lRon, F#AMS 3 pHE 7019, pH 5.594 =
&0 AAHA|TE, Aol A A=t Bdel2 pH 5.0
MM E A2} A(Strand 5, 1992), 2 944E-& pH 5.0 o3}
A A&o] A3 Holx= vHH, YA pH 5.5 9]
akel 7% F33] Afo] BojAl=u|(HR T, 1999), Al
H #TE2 94] pH 6~7THHAAA Aol /M FUo
1, pH 8.00A = AKo] Hzsitt.

2 o

AFAG AR 2GANA EA7E = s THo]
e WA vlE-g 98 19959FE 19999744 H
ol o] Tl EAe #3t A5 A A FAA
v 7)7ko] QAL E oy o & FUIEINA, E
4 pH7E FoHASE wo] Friske AEelder,
2} Az viddoly wAgo| 54.8%0d ®la, A;
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