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Summary

This study was conducted to clarify developmental characteristics of
scab in potato fields in Jeju island, Korea and to establish control

methods of the disease from 1995 to 2001. The results are as follows;

Occurrence of potato scab increased with repeated cultivation of potato
and high soil pH in the fields. Incidence of the disease was as high as
54.8% in the repeatedly cultivated potato fields but relatively 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
the Streptomyces spp. was 37.7%, 14.8% and 18.0%, respectively. The
spiral and the rectiflexuous types of the Streptomyces spp. were
distributed in the fields as 55.6% and 26.3%, respectively. The optimum
temperature for mycelial growth of the Streptomyces spp. was 28~30T,

and the optimum pH for that 6~7.

Soil disinfection with Dazomet GR was effective to control of common
scab, and the control value of Dazomet GR (30kg/10a) was 40.5~75.9%.
The antibiotic agrochemicals were a little effective to inhibit mycelial
growth of Streptomyces spp. but not effective to control the disease in
the field when treated during the growing stage of potato. Seed-tuber
disinfection with the agrochemicals was also not effective to control the
disease in field. The combined method of soil disinfection and seed tuber
treatment with some agrochemicals was more effective to control the

disease by 15~27% than only soil disinfection in the field.

-3 -



Potato cultivars Jemchip, Atlantic and Alpa were less susceptible to
common scab. Korean potato cultivars, Superior, Chubaek and Jopung
were resistant to the disease. Crop rotation was more effective to control
the disease than repeated cultivation of potato in the field. Compared with
the repeated cultivation of potato, common scab less occurred in the field
with low incidence of the disease where soybean, Chinese cabbage, etc.
were formerly cultivated. However, the cultivation method was not
effective in the field with high incidence of the disease. Soil amendments
such as compost, etc. and organic materials such as wood vinegar, etc.
were not effective to control the disease in the field. The maintenance of
suitable soil moisture for 30 days during the period of potato—tuber
formation was not effective for control of the disease and black plastic

film mulching was also not.

Out of bacteria isolated from soil of potato fields in Jeju island, Bacillus
sp. (SH-1) was selected for a biological control agent of common scab.
The antagonist SH-1 was somewhat effective to control common scab in

the potato field with low occurrence of the disease.
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HEglom, 18417 TAFH de B AL, 1996). ¢l vetol = 1824
of =dEA=dl, ol HFE 7heaksio] @

o], 19989 FAFAAES 23252hacl Al 5623 Eolw (3, 1999), AlF=e] A}
AuE AL 1990 el 2,779%hacl A 200010 &= 6,696ha® w3 F7FsH3 AL,
7 2FY5% 12209908 19959 ol HHE vFvle A2Y ASFAEER
ek th(d, 2000).

T etel A Aol dAsE W2 1650l (g2 =W el g3, 1998), Al
TR = 1259 WHeo] ¥Ast=H, o T /M £AV He ¥ Y, 9
W Hee] ddeoloer BuHAT(E 5, 2000). AFE=olA el A o]
B AR 2% A T A=, FAFY 15~30%° Hl& FAF
T2 15~75% % F2 YAS BATHe], 1999).

A guolyol o¥ A= HZIHAY AErtAe] 0% =2 TheE

AREE A s AAelH, 53] W T4l AR YEhdr] dZel, A

©

2k ohe YA v olele Ao o

TAEH AES = de Hoew IdHA AtH(Strand T, 1992). e of
o] Efo] olm fdoly e A i, HAdTE 3Fo] sAHENU
tH(H &, 1998). wgh W e] = WAgde] Aeta, ESYA, 71, vt
# ol ot HA olEdH, & wAE HAMRE ALse AR &

A4 Ao 5, 1991). 53] AFEo
o] 7}& 3%t Streptomyces acidiscabies?} <t B %o (H S, 1998), ko

AAE ol wAwAe] 7k BE wAle] ool o
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AT o) WS EFl pHet e 9Fo] F AR FeiA 9o
Uh(Hooker, 1990; AHf, 1981; Rich, 1982), Sl A twelye] a4
9 ogAlE 9% 1A dFe 3 vug Agolnh 53 ATEY 4%

5]
A al = OIE'—ZLO] %1, T2 ol¥A FFA WAZF AEA 9o TR o
o]

s th(%, 1999). u}e}A]
oA 1995~2001d ZAA AFEo] glojA tuolH e WAl EAS X

-

Abelal, HAS A F e ERAQ HANHS Faa s A



1. Cdolgel &4 Sd A ez

A oS Al o2 WA (Actinomycete)o] £3F= o] tH(Menzies 5,
1959; Rich, 1983). Hdeol® 2 1825 w oA A o™, Thaxter’t
18911d°ll Oospora scabies® 3R T 1 & Gussow”} 1914139l Actinomyces
&0 7 HEFol o, 19431 Waksman¥ Henrici”?} Streptomyces<:S WHE o] A

Streptomyces scabies= 7|8 3R (£ §E, 1990; Rich, 1983). 7= ¥+ ¢ do|Hy
S Y4927+ S acidescabies, S. caviscabies, S. turgidiscabies 5 ©]2] 9|
H 5] ¢t (Lambert®t Loria, 1989a, 1989b; Miyajima ‘&, 1998; Rich, 1983).
Huo|yite B Tl EA5tE Streptomyces 42 Moz A EAo] A
A3 ool gxe] wEHEV AEH ATTE gAkel A 71Aske] o
dolTde doeA dwe Astz FAH dalE FAR, +F H4LE =ds
A ke Ae® HuHoe]l tk(Strand 5, 1992). tiRolW e 7|F2 A},
5ol Barso] glont Apoloel= AukA AFAlA &
dol gl Aoz de A Utk (Scholte, 1988). ©] & F4 2 EFHAAS 3}

=4 EAStEY, 457t &%+ 5~45TC0] i, 25~3
¢l Ao BaxEol dti(Hooker, 1990). MAA(1981)= tjelo]H
7170, B¢ pH 5~12 RSl A= = 9, 2AYEAE S 2= 20T
pH 80~85°A4 & dAvha stdvh. fiAa Jrili(1990)= Dol A e ool
S 1981 o] A 7hA = 10%e] ek et 1982 o] w438 S7kskaL 3l
om, Rkt BEAE] B 2AEGS] 90%4 =7 HAysta o, O 5
15HA] A sk E7go] 50%° egtthal sk o, Hf(1999)= 31.3~50.0% <]
= Haskith
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3 4 Ao (AL
JJr il 1990), HA A TS Fe2sk A3 38%= Streptomyces scabies®] A
ow, FHY WAHANE UAY & WHAANANE Auddol Bdra B
H w} »lﬂr(Faucher 5, 1992). Goyer 5(1996)% 7=tx A o] HWAA HY
7S B3 A3 S scabies’} 52%, S. acidiscabies?t 54% (=], 2 94+
AR wj kA Al A dAA A EAS A A3 S acidiscabiesZ &4
skt ey SfE(1995, 1996)= AR EHols vekst Aol A=
d, ol= E< pHol olgh J3Fa FFo wet th2va st

HuyoldFe EAFH} bAGoR Mol AxE G Ao A5y

hyA
oz WehdAxS P @ F agol EASM, MFH 5L 84
% P

=

Al ]

Y= Aol 5Aola, aFitde F34 o7l e Aor HuFH=
(Lambert®} Loria, 1989; NH &, 1995), A iA8-S Ak EF
ooz e Aol A Hdolye] v WAleke AL A9 E ojoldtar
SFATHHAL 1989, 1999). Y4382 pH 45 o]stal A= HAsh=] ko 2
T E e pH 4094 = WSS AL, FAFT ATP 849 HH pHe A3 o
6.0 W, A2 500903, pH 44904 %= 73t Y-S YERATa 3
St} Bonde®} Mclntype(1968), & 5(1996)2 AHAdol WA o] S+ Streptomyces

p.& pH 50 ©]&te] EfolA Agh= FAFAA EeH o™, S scabies=
pH 5.2 o]l Bl Aitel fel Al 28t th Keinath®t Loria(1989)
= EE S scabies= 0.5ppm rhamnoseol A A&3ttal 3192, Goyer &
(1996)2 S. acidiscabies7} 2t 7oA o)y & do7|= Flo] 5ol
2kal akelvh. Loria 5(1986)2 Bl WolB ¥ #AF S0 A= A= vy
i S. scabiesE TESIF U, dF= XX7F AIFPola, vy 5Ao
e IS YehdE, AgdaAE JASHA] FAY raffinoseEs ©]
S UTFAL BTt

Miyajima 5 (1998)2 A& o] JtifiE XA GolA ME2E T ol
S WAsY S turgidiscabies® WA=, HF(2000)= B Eo =
turgidiscabies?7} $-AFolgtx At ey A= 7 5(1998a, b)ol <
sto] S. acidiscabies®} S. turgidiscabies?7t #2, &4 ¥ At

.
i
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n g fFEolAE WA whEl russetd Aol M, 7] S
scabies®} S. acidiscabies®t+= T2 7 FHo| TEREYF FHS=E LE
Wt (Faucher &, 1993). 12 1} Sholte®} Labrruyere(1985)%= v =r2] russet
scab¥} F 2l russet scab> TFE Mo 2A FHE russet scab< netted
scabolgtal st om WA FHAHLE7 13~17C= common scab®] 19~24T
o} russet scab®] 23~27CHTI= Aol 7 xWo] A YEZLS
FAagvtar vk AR(1974a, b)= A2 o 29 FAAGHIGER) &= 1
Bl ool HAS Hiusdded, MAdTS S oscabies$t ©Eil, EG
T AAS st WPl v k3 A 2L Streptomyces sp.= W2l
O}, russet scab¥}t Blul A EE A3} 5 A5 a3l

Tashiro 5(1990)2 ® 9ol A Azt tdelygate] Fd4
fFradAe og F/HE AEsHA 2, Natsume (1996, 1998)> U] ® o] W ¢
%o+ concanamycin A, B % thaxtomin AS A= #59F thaxtomin A
=S AAkstA Xk # 7 dokal skdoh Rk Mol e vHelEd

& thaxtomin A9} concanamycin A, BE At A rbo] Feof ALk 7}

-
Z
>
i

A i 7 7 AE AAEEATE Martin 5(1993)2 S, scabiesE LEY
FH A e L EF A A A w2 phytotoxine] AL A&
LA

Lorang 5(1994)& 7=t gdojHe] HALAAR S A HolE ol &5t
i1, Faucher 5(1992)2 A3 & o]&3stdtt. 18]a Conn 5(1998) #HAF
ARE AE Sl flo LE™MA A A& o] 2745 Sewol #H

42 A43a Loria 51986)S oy A4 AT 5L 95kl
E718 Aol 2 P Ag A AR TS EIA999)E
Wob £71% olgdtel WAY WIAAS HAL, HHUSE A A4 F

o qel PFaE olWWOR EFAYHY FAS sHAon, 3 ol

5
Mie AFNgsel TAARRL WEo] EFPFA % AFHARL



2. tdolg &H

7. 3erH A
Mo wAS oAS) Astel BA BEA YWHOR oy MUAE AS

=
A WES shu, AYEFOIA Aehs ol malAE waA B Aus

’

of Aelete] HFeS W ErF AT s tH(Hooker, 1990). Al fA <F
Frii(1990) = ~EfEvlo]gate - SAHEgH o Fd A Tz X
i4i%§éwiﬁ%%ﬂﬂéﬂﬂiﬂhlﬂ%%1ﬁ$m“%ﬂH%NW¢
FHA|, 2EfEnto]ilitg - SAIHE o] FHFEA|, FFolA T A
7t AR A A2E FFo g SEH o]

WA EA7E gkt st o (kA fril, 1990), ESAES Sl
AZ2AE AREstH WA flon, At EdAasS Wasop kA
S dvka sisled, A4EAE JHA AF 3093 HeEckd
=& IHYA 23E 9 F AT AT, 1989). 2 5(1993)2 F
= 5 vgx2udAl(30ke/10a) 2 EFALES S
82.7%° WAZLE Holu ofsrt AT Sl on, FFoAFFIA R
A2 LS F SFoAT AR EY E3hA Al 93.6%] HAEA7E Ao
Atk Y 5(1990)> EgAguio]lEE =4
2] (30kg/10a)etal 2E S Evto] it ed - SAHEGR O] SHAFSAZ A 4}
2EA 921%9 WAEARZE dvka skt 28 Y Hide9t Read(1991)+=
Oxamyls vwid Ax3 A3 4d7tA4= ol TS FriEA ey 54
o] HH Fagtii sttt A FAHE%)S AgEAbel  30iE7F H A A
st 7 9-(De9t Sengupta, 1993)¢} #AFubs A 3027 05% 2-methoxy
ethylmercury chloride, 1% boric acid + 0.05% zine sulfateE * &% Z o] ¢
dol WAl E37F £ A2 BaHAvH(Mishra, 1991).

rlo
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U A EA
AFA98D= HHolHe] dgador EY2i
gkom, 9 5(1990) Aztet

a4
Wla) Hely WAl 7w

o
T e AoR A3 r)r(Kobayashl 1989). %’5’% daute FAE o
Hdoly whayo]l 7FAE M (Rich, 1993), 3l A 637t 43 F, S5
2 oaghs sk A ARl mlE] tdol e Aol o}
(Hooker, 1956). fAM(1981)& Y Holy HAAAE 98] &=to] @37t Ut
A oy, &Foly fU1E Al @zt aYE BU)E oy, FU|zt
AEZF Hasitta sk ENA98R)E TS wHIE Auishd ooy Ay
o] oAEY HElE FHE AwjEd ue= DAl SRl SQATh 1
(2000)= 2% G AAA L 'Ferosand' & E Gl Al&3stH WA &7}
skl ol B pH7F YotAdA WAdte] S45 JAsty] witol
skt Hrhel HEA997)E BiRel Aol Mg M= 5d
st Al g ot flnen, Eye] A IS &4 d5t B s
o] wthal sFitt.
Rich(1983)= tl®ol® WAlel 7k a3H <9 WS AFAEFTS Adlst
= Zolgta ATk KiAZ Fril(1990)= Yol A&gAdo] =
Ajsta, At HEE ddd A4S Al FAA

==
- =
2 BAS =9 F Jdoa skReH, mHA(20000= ‘MHHE31E FEe] tdol
_]

SLORRUIS &/
mo kO£ F

L
(o

nE
oz

Goss(1937)= EYulel g7lfecl =Fstd tdolye] A, I4F
A7l daarh ey & marh e AL ofyn, ks ydoly
S 2 el gla, e vA=HRe] FAl ot ¥ wAo] FFE

AGGG71 Brt S

W=t 3}t Lapwood®} Hering(1970) %=
AaA I Thar skt
Lambert®} Manzer(191)= B pH7F &S o, 28] EY o Zgshan
A

o A myel ZadHol B A9 Hioly 2ol Asjrial Haigh wp itk
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% Duffe} Welch(1927)oll olstd ool Alst| 7“‘*‘331] B> Hd EYE
A EGR Y EAo]l Atkal sttt o S(1990)2 Ede] dxdhAA 58l
W eyl o, AgEelM = Aol glltkal sk fifikazt Jrili(1990)

rr

B¢ pHE 5008tz FAetd Hiols JAd & vk skl

KE S(1995) Ael2 AAHIESQD ek, 3, di7kel S Al&eta Gk
= H7bslsl= W dHele] dAsAl HaEsden, B¢ pH7F Stolbxal <
HaETa Basivh SAEEE ] (200ke/10a) 3 FAESE R U 2 (36ke/10a)
&

A3 S W WAI7HE 63~65%= WA mokou, FEFe fhAdti, EY
pH+ Sl o™ 5, 1996), F3A1&77F $7]0) pH AstAlA H ol
WHoAAe a@7F AATHOKEFSF S, 1994).  HbeF 1997 AEA T
A FFE gy HAVE 0% =Y & o, wEGHE A4t

o BEA IA
REAATE Jril(1990)= EZONA % EHolv He] F 2o g rlo] ol
sto] I EA S yetdls o] EAu L e, el 1997
Az 29 B AzRE 4 = HH YA StreptomysesSrit= ©
ol WAZE vt stvkar ekgivh Liu 5(1995)2 EFolA &g
S. diastatochromogenes ‘& 2&° WA =& o|&3dte] 4d% tiold oA
AAI a7t dslon, FRFdds S vAA Fdokar sl Eg
A5 Atz dell WMA F& A T olE HHE ARESIA S A5l ¢
ool it Bt ded, ol A Fo #FA7F Bacillus subtilis &
of A@+tel 24 AHE T s wolgtar shATHIEL, 1988).
Neeno-Eckwall®} Schottel(1999)-& Streptomyces®] WEo] AAiltsls= aAY
S ol&% A=A HAATE A= AUAFE A a3t Fdtn
oh wEbA dA7EA] geleld W Yw WS AT = FHEE AL
Agn A= JFol o3 By Fo] AR A=, AHAE S AqrE
Joldes F& 2345 Bidou e EFAANA &3 dF
A7 dE= Aoz HFE I H(Neeno-Eckwall?} Schottel, 1999).
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52 Lambert®} Loria(1989a, 1989b) % Miyajima 5 (1998)

_Zr_
o el olstel $43

ol
2

5 5 S. scabies$} S. acidiscabiesE ¥ A5 27 o] 87cm?el Ak
g & o]&3le] YMA(Yeast malt agar medium)®¥j A ol A& #+5+5 z+z+

A ehar, 22, 24, 26, 28, 30, 32C === YbE Z47zho] 7)o A ujksle] 3
o T A ArE =AY

t}. pHE TFAIAS

S. scabies 539} S. acidiscabies, S. turgidisacbies Z}Z} 210FE 3 A
of YMA#|A] ] <14k3 KOHE o]&3le pHE 3.0, 4.0, 5.0, 6.0, 7.0, 80, 85
Z grEolAd 87cm ARglel 20m# EFEla =3 S S oldte] 30T

oA 3% WMF F AKAEE FHSAT

ol
-

3. Cidold A

g AFesdriesd AR AL 2A(o)st AdA L), e i F AT
T S ARE E7FEFClst F7FEA) A AASAT AFEToEE
WA'E Abgstg o, Algdd WA BEdAE e F9-E 30m, 19 A
T2 20mol e, AT = Y 3vE o R wj X3ttt

MR AR RA0-12- 1498 102 100ke® A% BAEoZ Algaln
FE 60cm, A A 20em=E =& ol FFegvh A s AFE
A 2F AR Tk en, 3F 30d F 7 AR ol o3 5
ZAbetaL, g F oW &, WAL AFEES WA Jril(1990) H sEIS
A, FFedEI Y APl wet st
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O FAPH 1 7 AP wEw YT TP 105E 555l 100g
ol 97 0F7F ART B2 A 2Astar

O ol¥& : A Gk ol ¥
e

HHEH A 8-(%)= [(On)+(1n)+(2r1)+(3n)+(4n)/£/‘}%—7473—?%] x100

7t. A A
(1) EFaso 93 94A
OhH gdxW A A=
th v 3 Al (Dazomet GR. 98%)e] A& Al&&s AAsH7] 9k 1997d
TIHANFEG 220l AA AT AFTE TR YA 10a% 10, 20, 30

keA g5 FAT 7€ 280l vxwdAE LEF Fol I vE FE
& ¥ato] ?77%1 0.05mm, % 7m FHHIEE WA 89 26¢] HAI
]

Hd S A% 5 22tE A
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(W) AlgiadEAA A
19973 W& 42 H A (Metam-sodium SL. 25%) &3 2 HA Al &S
AQst7] fst AEe AdARE ALz A AASEAT AlFTE 10ad 40
802 AT 40, 604 TUTE FAG Ax= dA dAS Z3 1012
gate] Bk MAxstgon, FoFe HA NS FYUIE o] &t EA
10cm, 7b2 A& 242} 20em (PA 2 FYstsivh 79 25Ul oFAlE A st

S
SaidAs AT o pesgor, 89 29 FAE REHY

(th) FFoAFEA A
S Fol A & Al (Fluazinam PL. 0.5%)ell ©]gF deolw WAl A F EY
A A F 2 1995 F b2 1996 A FEAL ARG A A AIEEH o, Al
7] AYAF 2 1998 A 7HAF AAFE Ao Al A A 8 T

Al = 10ad 40kg Al &T-9F FA

I+ Streptomyces scabies® A% w59 S. acidiscabies® &4 ¥
|

°|al, S. scabies®] ZTTFTE ¢l W KCTC 11499755 H]
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(1) AFYFFT AL
19970l = FAlFT g AaH e F7F EAA, 2001d = T A
dABEAT Al ETES AT F AMEST WA EFFol o
Hlsko] 1997dol= el A =Slste] AMf bede AEFTY 9EFe A
atlal, 2001dell= dA p-euekel A Aujrh sa Qs 9E Sl e AA

% Fgstsin.

>

SES T ERER

(2) &2l 9% TA A
b &2 713k

1997d 7h=ol HAE Akl SFAIEEZNA A s A=
1998 &8 19994 7He7kAl AlS A Asklarl, 1d AFk s 1998
9 oEel ZAAE A § 19989 7FEEH 19999 m7hA T3 HelE A
SR T7E 19999 Zheell AAbE Atk el Al 159 &4 1998 &
of B, 7haol F, 199¢ well Bl S Auieidttrl Zheol ZAE Aulst
e, 2d &&= 1997d 2EA4Y § AAE AskA @i fFieta
1998 ol B, 7bgol F, 19999 el BelE Aujsidlor, 7kl At
E gFote] Z4 Ao ey TAAEE 1999d 12¢ 20 g §F %

Ak,

(W) FRAA
1998~199910] EAAEANA A ehgirh ol 3AE g
Hiatel, 39 Aol Nelg HEelel 59 Faol HH o§F T 65U Ak
of F& wEsol 79 seel HuE o &F T, 59 Fwol

79 Fadl FEE T 5ol 89 Fo AAE FFetol

Abat et

BN

off
it
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(3) 718 2 FI7IGE A& g3 T 9A

(7h) #7128 8 A&

1998~1999 ol S FAIF E7Fol A A A8} =
o] A7k A LAl A2 xS AEsdd=d, 1998d= 3RS A
o=, 199del= =3 7S AAE AS Anjshds #7142 o
Ades Fdsdn AT "ol FAE 544 A o+ Fn)
A E R T2 sko], EH] AlS FAk A+ B 5FAE 7he AR o
Tk Hul AlE EaA Ao+ Fe) AlS The At
Ak A+ B 28 AlS ZFEEA Qe R Uellen, HHle] Y E
A8 EH| (=) 200 ke/10a® st 98del= 39 4, ‘99d = 349 543
84 20l uF3k3H

(W) =4 A&
2000 el FFAE FAHONA AAEAT. Ao HHAER FFUgE
(FF7 © Fol Yo}l 3830)& AR F9 F(EFF T WMEF)E I
T, WAEQ] Bacillus sp.& A -, FAZFITY FrugdEe 549 209
of sFg & 74 20de F F B, T2 59 204 FFI F 7
7dg-3te] =mu| 2 o] &3t} Bacillus sp.it< Nutrient Broth ®j #]

oA A HjFE F Spgute] EFsha F45e), 10a T 200keS A &34

19999 FFAFE G AAEAT ESAE AFS 39 18 AFT
g 2Aske, B3 v, A, BAME 47 2ke/10a Al S F AE o
T o, duAE AEe 9¢9 2de FFdte], A4S Fol 119 1¥d T4
3% NS 94 AE3Ach

(4) 715 AA A&l g LA FA

FAEHOR AMEEt Av FUIEAA F AEAAN] FxA7 el A

Aol vizE=w 28] EM(Effective Microbe) 472 7FA 2L 1998y ol
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(5) EF MZA A&l o5 LA

hH) FEELH AIHEAE
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1998 el = 7FEaAAE e w AuaE AN g, #HS, 1EASE
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(7) F4 Mg EHo] @ BA oA
19989 FFANAEGONA] ALHAE BFo R SAN AT} TH g

Fol 89 20%0) AAHE HE AL,

il

9. AESH UA
(1) Mg A%

AAA A ARpA A oy EAo] A xAo] EFe] ATHHS Benet
%
Sre & ogdo)y sl Xl A8S AX Bacillus sp.g A3k

(2) Bacillus sp.°l 93 @A A

AwreEl SH-1(Bacillus sp.)7t< Nutrient broth(Bacto extract 3g, Peptone
5g/Liter)oll HE3Fo] 28ColA 150rpm == 3U3F HA wjkst 3 wjgd
S NYSM#I#](0.8% Nutrient broth, 0.05% Yeast extract, 5x10 °M MnCls,
7x10 "M CaCl,, 10°M MgCly/ ¢)= o] dstel 222 Az wjx e o
LS AR, FEFAE HuEgolEE AFESEATh wix] 2L Hd dx
A7 & A A wujEete]lEE 1 1 vl &R EFI & GAH
Alginic acidE F71HFe] 1%, Kaolines 10%% £33t t}S Xanthan gum
10%E WA et 1 F FEgEFe] 50~60% FAHES s E £
dstgrh. gdE wixE vdR gof 30C7F AAYES 3 uid 234
ARQom wjdd T35S NANutrient agar)ijAlo] Z=gale] F2]8 gl
s

n| A= Bacillus sp.oll ¢33 g ol AAIF-S 1998 A 7HAF AYAls
A AAEEGT. A8 Y Bacillus sp.8t ESAEye #AAZS Stz
Bacillus sp. A 87, ©Z2H YA (30ke/10a) A&+, GZugA ESdrE L
Bacillus sp. A1 8], #4875 FAoh vAES 8¢9 2596 10aF 200kgE
Eddde Ax3 & AAE 356k

o
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1. Cdolge L z=AL

b Ae @A A Y HEoly WA
1995 FAlF WS FrelelA b 8719l 29 13~249¢l 2
2
[€]

&, A@EDAE A, =kt

Table 1. Occurrence of common scab in the fields surveyed in February,

1995 and analysis of soil collected from the fall crop fields

Field % pH OM Ex.(me/100g) AvP:0s Gifivatimn Sulphur Former crop
no. infection (15 (%) K Mg  Ca (ppm) years (kglla) cultivated

1 69 50 195 152 10 64 106.3 15 159  Potato
2 18 49 142 126 07 48 522 12 0 Fallow
3 32 55 166 191 08 104 870 16 0 Barley
4 45 55 93 204 17 100 760 17 0 Potato
5) 90 56 135 241 14 87 504 20 0 Potato
6 35 54 114 290 21 104  90.7 6 147  Fallow
7 22 47 92 317 17 41 1530 4 125 Fallow
8 0 46 89 28 04 17 1017 3 120 Chinese cabbage
9 12 54 161 294 19 87 2226 10 115  Chinese cabbage
10 67 55 60 251 12 46 1768 20 0 Potato
11 30 55 37 129 05 56 1731 5) 0  Chinese cabbage
12 12 45 78 208 05 21 531 6 0 Barley
13 36 47 69 216 15 44 2226 15 0 Barley
14 35 53 74 293 19 75 1740 10 0 Barley
15 13 51 118 302 17 74 1669 8 0 Fallow
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AP, gdolw WS 0~90% WHAR ohYstd e, 1527 F 102
o] W go] 20%01de = AHES Bt AR EAfA 72.4%,
Ve A ol A 194~41.3% AP T Rart gom (R 5, 1993), 2 FAL
A= 53] pH 5.0013FS 5323 & 43X oA yiolo] WA=, M
S(1999)% d&EolA pH 399 EYAAE 21.9%< W& Uetd o7 dtt

B3t 28y Loria 5(1997)2 S. scabies= pH 5.0 o]slol A= A%
& F glvta sgloy, tdolyo] Ads]l BHAaE Ao® Hol S sabies?]l

Aol & Ak S acidiscabies7t ZAMEZC] EAEE Ao m Az

22

20 |

* *

r= 0.780***

+ Cultivation year
18 | X pH

16 .

14

12 .

10 . .

oo
3

Cultivation year or soil pk

r=0.533*

RVl ¢
b
* %
LB
b
x p<: &
tad
”
k

0 20 40 60 80 100

% infection

Fig 1. Relationship between incidence of potato common scab and soil
characteristics in the fields.

x ok sk 1 ogignificant at the probability levels 0.05, 0.01, and 0.001, respectively.
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olf&x Aujds 3B pHSF BHdAES £4F A=
= Fkel o] gdoldy ey Apdes
(r=0.78, p=<0.001), E&¥ pHe¢| AT+
a9 8/lEe foAol dAEA &g A 5(1998), o (19902
Ae goly W& pHob= 1= i) A
(1990)2 Z+ =% whavlaat dadAZE dval skslsd, & 23 24 9

npd e AAAAE ¢l

60 54.8 b *

- 50
g 40
9 26.3 ab

E 30 20.8 a 22.0 a
L 20
10
0

Potato Barley Chiness Non—

cabbage cultivation
Spring crop

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.

I TR AEEA AetelE W 548%2] ol &l Wk, A
=2 ByE ARESs we 263%, WFE Ae s W 20.8%, Fd6
S W 220%2 ol &o] SktH(d 2). webA Al&EA #AE A st
ARt e 2 FAshs glo] guely WS # g &

7F At

s
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Sulphur supplement

Fig 3. Effect of sulphur treatment on incidence of potato common

scab in the field.

Mean separation by DMRT at 5% level.
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L

U EAel A HHoly 2

1995 = Aol A B2 £87120 649 5delA 209 Arelol 18%7%
ol EAREE ol & B AwidE, AGEDHE A, EF pHE F 20 e
S wheh 2o

AT =

Table 2. Incidence of potato common scab and some soil characteristics in

the spring-crop fields

% Cultivation Former crop

Location infection years cultivated Soil pH

Hangyeong, Bukjejugun 1 1 Garlic 54
3 2 Cabbage 55

40 15 Sweet potato 5.6

25 15 Garlic 5.8

Jochon, Bukjejugun 1 4 Potato 55
Deajong, Namjejugun 0 2 Chinese cabbage 5.6
0 3 Garlic 5.5

0 1 Garlic 52

4 4 Fallow 4.6

20 6 Rape 51

Seongsan, Namjejugun 0 1 Carrot 5.2
0 1 Carrot 5.7

0 1 Carrot 5.6

1 1 Carrot 5.8

0 1 Carrot 5.7

2 1 Beet 5.5

Poseon, Namjejugun 15 4 Carrot 5.3
Andeok, Namjejugun 1 5 Soybean 49
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VA hedAstE we ad ddely mAgel A, o AF
1

r=0.910***

% infection

0 5 10 15 20
Cultivation years

Fig 4. Relationship between incidence of potato common scab and

cultivation years in the spring—crop fields.

x ook ko D osignificant at the probability levels 0.05, 0.01, and 0.001, respectively.

32

wAA Al Heely HAEI Aujdaes xR folgh Adolleny
(r=0.91, p=<0.001), =< pHS} FoAol JAAHA Fk=vl(2d 4), o= =
AR e] ESF pHZF HlalA ut = A, wEs AFE9
ooy AL Ao ofgk 8<lo] ARE Hio|S TEAOR Fo

A 7HFA ARte 84X wolok drha AztH
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i
[40
Py
o

A

244 pHE 2AF FEo 27 44F Awstel £ pHst dol
W owgshe] PAE RAF A3k, 19 59 vhekd s go] B9 pHYt ol



A4E Iy =7 2ol th(r=0.80, p=<0.01). wetA =< pHE tido]y Al
of & d¥= vAL U= Aer AAAM, o= ofn AEiAI Jiili(1990),
Hooker(1990), A 5(1998), ¢ 5(1990)°] E< pHe v oy Ao 7H4
2 dFs MG 3 Aol dA skl

50
S 45 *
L 20
: *
i 32 r=0.802**
o ;
S 25 : /
© 20 .
cC
g 15
§ 10 . —
£ 5
S 0
2 4 6 8 10
Soil pH

Fig 3. Relationship between incidence of potato common scab and soil pH
in the pots.
* xx xkk | gignificant at the probability levels 0.5, 0.01, and 0.001, respectively.

2 AR olHATE o]y A
19973 3} 1998\ o] FH RN 7AE H]Esle] #AAd AHd A=A, 9]
AAE Adste] g3 guoly BAS FAE Ay ¥ 39 uEbd bps}

A

2ol W7tAel oW Aws} Yelolw wAAES Ad AFS vAA Lt
H, ol M IIA990)7F W wiel o] Al Ae] He WA
W wEe AAAoR wel sl Hol 1 AelE B 5 GYH Aow
A7k,
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Table 3. Occurrence of common scab after cultivation of seed tubers with

different infections rates with the disease in the field

Source of Infection  Infection area Control Marketable
seed tuber (%) per tuber(%) value(%) tubers(%)
Healthy 94.3 ax 394 a 0 423 a
Symptomless 96.4 a 353 a 0 65.7 a
Infected 939a 33.3a - 86.6 a
CV (%) 4.1 85 15.8

* Mean separation by DMRT at 5% level.

7} 29 L 5H
AFE A BT At AAE o]

o] 1997~1998 3l Fg Ak Afet b A ARGl A o] Huloly F4&

ok
£l
O
o,
(o,
-
M
AL
Se,
off
ol
ftlo
o
=

wel A4 Axetel Belw Wi rel FeA SHS 2A A, A 13
2ol U9 Ao LA GAHE T 1FoR ron, o9
Jags Angde BF @4es gyl EAsan

Photo 1. Morphology of spore chains and symptoms of common scab.
Spiral(upper part on the left), rectiflexuous(lower part on the left), lesions(right).
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5 ®F IFEY REE E 404 ek vieh o] RelFF F b4
& 55.6%, A3 E S 263% Ao, EFF > 131% = YEY

Table 4. Isolation frequency of sporal chain type of Streptomyces spp.

1solates from potato tubers infected with common scab

% 1solation from potato tubers

Spiral Rectiflexuous Mixed

55.6 26.3 13.1

A 5(1998) ket 2o Al 2 H§ Streptomyces 281 T 5 HAEH 0]
57.1%, 2 apdd o] 429%ekal &Fqith. bz ow pdgolHow 4zl S
scabies2 WH-H WA E o] xwk(Lambert, 1985), AHAdl 73+ S, acidiscabies
o} S turgidiscabiest= 23 &olgla st lLoria 5, 1986; Miyajima %,
1998). HIfC (1999)F pH7F =2 2 FoA v T2 Yaddygo] Fx3IAT
EY 2yt bS5 E Aoggate]l Bdtta stk wEtA AlFEdd =

O

Aol & AbEhs o]l ®eol ZEstal e AR FAHHM, R HAE

o' WAl A ol T shbebm AZHh
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Fig 6. Distribution of two sporal types of Streptomyces spp. isolates

in Jeju island

A o Rectiflexuous

O : Spiral,

-
1

A% = ol A

JEikEE

B
i

G

Photo 2. Symptoms of potato common scab on diseased potato tubers.

, Pitted(right).

Raised(middle)

’

Superficial(left)
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Z7ke) Zaola Bl WA TAAN SHE 2AG ATE 504
Uend vhe gol, @A Held 608%8 ¥A7E YA, ol
4 g lgonRe 77k 417%, 50%9 e v&e dehled, o Azke

Faucher 5(1992), Goyer 5(1996)¢] ZAZAIFe} FAskt. walA 27 9

W oz nt Wawe ¥ARUE BUT 5 9L Aow Azu,

Table 5. Isolation frequency of sporal chain types of Streptomyces spp.

1solates from different symptoms of potato common scab

No. of potato % isolation
Symptom )

tubers examined Spiral Rectiflexuous
Superficial 43 69.8 30.2
Raised 6 50.0 50.0
Pitted 12 41.7 58.3

AarE ol S A EElE 6ldTE 8% A, & 604 BHe 3T
Streptomycesite] sAEFAOoH, ols T EYHELS S scabies’t
37.7%, S. turgidiscabies?t 14.8%, S. acidiscabies?} 18.0% % Y E}YET},
A3 0](1996)= eyl A S, scabies7t TAETIIL W E oW,
A 501998)& ATl A S acidiscabies®t S. turgidiscabies7} WA=
2 Bughhl Qo 2 A A3 A7) 3T guol e AFee nF
wExs e Aom AN OY ofH m FAHE Fo] 205%u o] A&

49 2R 4 A7 Basta gz

poy
o
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Table 6. Identification of Streptomyces species isolated from diseased

potato tubers in Jeju island

Species No. of isolates identified % 1solation

S. scabies 23 37.7

S. turgidiscabies 9 14.8

S. acidiscabies 11 18.0

Streptomyces sp. 18 29.5

Total 61 100

. exd #AAS

w2 A% Streptomyces spp.ol ASHL WHAE AP A= E 79
UERE vhel o] d#AMS HAREE 28~30T =, ©]& Hooker(1990)7}
Bk 25~30C¢t vl =3k th. S scabies®t S. acidiscabies® TAMES A
2o zol7t gl oy wgr|dl A S scabies®] WA Sl S. acidiscabies

~

A SR E ),

Table 7. Mycelial growth of Streptomyces spp. isolates after 3 days of

incubation on YMA medium at different temperatures

Temperatures(TC)

Species
22 24 26 28 30 32
S. scabies +x o o+ e . e+
S. acidiscabies + + + ++ T+ +
* — ! no growth, £ ! very poor, + : poor, ++ : good, +++ : very good.
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© 3 8o yEhd upef o] e FEF7F pH 6~7H 9l
Al Aol F9kom, pH 5~8 WA Aol 7Hs3katt.

pH 394 A= 55 SFAY, pH 4.0914 = S acidiscabies
of &8tE 29 F7 ASsAY 28y o]E #FFE pH 85904 ASK A

o

BN

>

ol
N
o

.

Table 8. Mycelial growth of Streptomyces spp. isolates after 3 days of
incubation on YMA medium at different pH

Species Isolate pH

no. 3 4 5 6 7 8 85
S. scabies DK-53 - - 4 ++ ++ it ¥
S. scabies K ST - * o 4 + ¥
S. scabies SD-56 - - + o ++ + n
S. scabies SM-41 - - + ++ 4 4 +
S. scabies SS-34 - - + T + i +
S. turgidiscabies SM-46 - - + 4 ++ n n
S. turgidiscabies SG- 2 - - + ++ ++ + +
S. acidiscabies PS-48 - + + ++ ++ + -
S. acidiscabies SM-40 - + + ++ ++ + -
* - Ino growth, + ! poor, ++ ! good
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3. Cidold &

7b. 3hshH WA
(1) BEFaSol o3 @i
(7h) BEHAA A
Rt AQl tEu A Ag@d WA Eah E 9 R upel o]
x| JAE 102 10kg A& stdS Wl WA= 41.8%=E E% ot 20kg
AlEA = 49.3%, 30kgAl &A= 672%2 Al§ o] BSTE WAlgd=E =9ko
o, okdlw §19Th wE A dEAAAE 10a T 30ks AT Aol Holy
g wWAs e A1 maHoleta A7,

[

Table 9. Effect of Dazomet GR in different dosage on the control of common
scab in the field

Treatment Infection Infection area Control
(%) per tuber(%) value(%)
Dazomet 10kg/10a 15.0 ab* 39b 41.8
Dazomet 20kg/10a 139 ab 3.4 ab 49.3
Dazomet 30kg/10a 8.3 a 22a 67.2
Control 176 b 6.7c -
CV(%) 26.0 19.1

* Mean separation by DMRT at 5% level.

1998 3 2000 el 7HeAAE Wi ez v A 30ke/10as A8k
ool gk A 134 A3z #1000 vhebe vkel 2ol 1998 Al ol A
© UxudA T2 ol &o] T2 889%c°l M3l 489%= Ygkal, W=

T8 = 44.7%0) H)E] 13.6% = 69.6%<] WA 7FE veEF T 20000 A E o)
5 L 87.0%A =4 vlE gRu LA oH &S 60.4%%
Tha wgron W E= x)gle] 331%c°] HlE AEFE 197%E ol
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B e dAE 10aT 30k AadS WE FelAd =] 40.5~69.6% ]

HAgYE B 5 A}

Table 10. Effect of Dazomet GR in different dosage on control of common

scab in the fields in 1998 and 2000

Infection Infection area Control Marketable
Treatment (%) per tuber(%) value(%) tubers(%)

1998 2000 1998 2000 1998 2000 1998 2000

Dazomet  489ax 60.4a  136a 19.7a 69.6 405 983a 88.Z2a
30kg/10a

Control 8389b 89.0a 447p  33.1b - 83.0b 74.4a

CV(%) 12.3 184 5.0 6.6 15.8 6.6

*  Mean separation by DMRT at 5% level..

() WgaT A4 A
HEATAA ] EdAe Uy 2 Axgd gioye wAade
3 11elA Hi= kel o] WE At
£ 21.8%= ko) wiEel 8045 AXEPS wlE 59.7% 2 tha ZIH o)
Aeh. 2Eal 400 FAAE 45.7%, 604 FAA = 54.9%] WAZE BT w
A Mgt A GA gio S Folede adHos A8 §
T AR AAEY B S AbEsok sta, XA b EAE 2l

A a9 FEAAT AFgao} Bk ofH e balok B,
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Table 11. Effect of Metam-sodium SL on control of common scab in the field

Quantity  Infection Infection area  Control Marketable

Treatment (¢/10a) (%) per tuber(%)  value(%) tubers(%)
Spray 40 60.3 be* 279 bc 21.8 71.4 ab
Spray 80 39.0 ab 144 a 59.7 87.0a
Injection 40 42.4 ab 19.4 abc 457 80.1 ab
Injection 60 41.8 ab 16.1 ab 54.9 83.9 ab
Control 81.8¢ 395.7¢ - 58.3b
CV(%) 38.0 52.8 17.3

* Mean separation by DMRT at 5% level..

() FFopx g2 A=
EdddAlelHA dxudArng FasHA AFEE F e FFoA Al
of g Yoy WA AYH A= & 12004 HE wke} o] FA gl o
&2 98.2%0l M3 FFolAFEA MY olHE2 90.6%E °FF weko
H, 77 dHEE FAEe 37.7%C vl A TE 329%=2 WA 7S 4.8%
=

= RAAME A FFolAEEA A ad

=

==

Table 12. Effect of Fluazinam DP on control of common scab in the field

Treatment Infection  Infection area Control Marketable
(kg/10a) (%) per tuber(%) value(%) tubers(%)
40kg 90.6 ax* 329a 4.8 71.1a
Control RW2a 37.7a - 50.7 a
CV(%) 7.3 46.5 42.4

* Mean separation by DMRT at 5% level..
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Table 13. Effect of Fuazinam DP treated during growth of potato on

control of scab in the field

Treatment Infection Infection area Control Marketable
(kg/10a) (%) per tuber(%) value(%)  tubers(%)
40kg 100ax* 72.3a 10.0 16.0a
Control 100a 80.3a - 5.3a
CV(%) 0 9. E 66.7

* Mean separation by DMRT at 5% level.

(2) AFAR L= o3 A
7hH AWA @A o3 AT

Streptomyces spp. i+ 3F(KCTC 1149, SM-40, IS-5)& o]&3}o] 1159
Foko] o] Au AAS s Ae E 1494 BE vkel 2ol S acidiscabies
Ql SM-40 o dalx= FAe a7t gllem, S scabies?] 1S-5

Foll dalr e F&AFE A, ol ZR2 Y258, ER2G8HA 3F o] HAMY
F AdAaHE YeEPWUTE S, scabies?! KCTC 11499 disiA = @A A<
SEATFIA, 2EEr| NS4S - SAIHEgRo] ST A, A 23 A
s 3Tl AFAA BIHIE UJT. wmEbaA 27FA] Tl i AR A

E3}E HolE oF /b Al WA HsAE BAT F ATk
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Table 14. Effect of agrochemicals on mycelial growth of Streptomyces spp.

Myceial growth of isolates

Treatment 1S5 SM-40 KCTC 1149
(S. scabies) (S. acidiscabies) (S. scabies)
Streptomycin WP - x Tt _
Streptomycin sulfate + + ++ _

oxytetracylin WP

Thiophanate-methy + + ++ _
streptomycin WP

Kasugamycin + copper ++ o r
oxychloride WP

Tribasic copper sulfate SL ++ ++ T4
Fluazinam WP o e n
Prochloraz managanese ++ 4 4
complex WP

Iprodione WP - ++ 4
Tolclofos—methyl WP 4 4 .
Thiabendazole WP ++ ++ 4+
Tebuconazole WP ++ ++ 4
Control ++ o+ e+

* ++ 1 good, + ! poor, - : no growth.

2y tFeol WiE AR A vt £ 5% wekS 72 50, 100H <Y
Eoid Bop A9 AWAFES AAg Ades F 160 Ee v
F&A F3HAl 1008 -5 Al 2 7
A kA BF7E a3E BAT ey Soscabies?] KCTC1149 w5l 3l
AMe FAA AED F&AFA T 3Fol ARAoIRoY 1 9 ok &
7} eldet. S. acidiscabies?! A3 E ] SM-40 5ol s A<k
Al 25wk sl ek gedolHel ik woke AHE
v T4 F HAE A9 o] nEHd Aoz A
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Table 15. Effect of agrochemicals on mycelial growth of Streptomyces spp.

) : > b> . Tolclofos-
Isolate no. Streptomycin  Agrimycin M.].S Iprodione methyl

(species)

100X+ 50X 100X 50X 100X 50X 100X 50X 100X 50X
IS5 e - - - -

(S. scabies)

SM-40 ++ ++ ++ ++ ++ + +++  +++ +++  +++
(S aadisaibies)
KCTC 11499 - - - - - 4t a4 4

(S scabies)

a> Agrimycin = Streptomycin sulfate + oxytetracylin.
b> M.].S = Thiophanate-methy + streptomycin.
* dilution times.

*%  +++ ! very good, ++ : good,, * : poor, - : no growth.

(W) ARA 2% &3

AWdgor Addd FA 3T A AGALE sFom T5H

i

FRPAGEAAT BAe] BAA ANA AGH At E 1604 B
7

upep o] FAel= oW&o] 95.2%, MuFAA &o] 36.7%°] vl ~EFEwR

o] 235%, F&AIFSA A= ol E&o] 89.2%, HWRIHA &

2gskAl A= ol¥E&o] 82.0%, WWHHA&o] 27.3%, FFobAEG A
W&ol 76.9%, WHIHA Fo] 274% = A @EoF 45 WAVI=

20.2%~36.0%5 WEIWRA o APt Foabs T o= AP ¥

o DE7F o szol A kAl tiEk i elA St gldd Aoew AHE.
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Table 16. Effect of seed disinfection with agrochemicals on control of

common scab in the spring crop field of potato

Infection Infection area Control Marketable

Treatment (%) per tuber(%) value(%) tubers(%)
Streptomycin sulfate + 74,9 ax 235a 36.0 825a
oxytetracylin 50X
Streptomycin 50X 89.2a 29.3 a 20.2 74 a
Thiophanate-methy + 82.0a 273 a 25.6 772 a
streptomycin 50X
Fluazinam 100X 76.9 a 274 a 25.3 726 a
Control 95.2 a 36.7a - 62.2 a
CV(%) 215 32.8 65.5

* Mean separation by DMRT ‘at 5% level.

FEAAR Aol e EAF ARl M e 22 S BASWHE 1), 77
oA FstAl Aol Ao WA|7kE 272%EA A= ZE FoAvE AdTh ¢
5 (1990)2 ZERIEvio] A &Aitd - SAHERHo|SAFEAR NS &
92.1%°] WAZF7E AL sklew, fittadt Frili(1990) = A3

u
A b ki, WAZEE g E=dvhal Baskled, 2 Al elA
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Table 17. Effect of seed disinfection with agrochemicals on control of

common scab in the fall crop field of potato

Infection Infection area  Control Marketable
(%) per tuber(%)  value(%) tubers(%)

Streptomycin sulfate + 100 g 588 b 0 20.7 a
oxytetracylin 50X

Treatment

Streptomycin 50X 100 a 504 b 0 46.3 a

Thiophanate-methy + 9754 57.3b 0 365a
streptomycin 50X

Fluazinam 100X 9%.5a 36.4a 27.2 439 a

Control 98.3a 50.0b - 29.3a

CV(%) 24 13.7 20.5

* Mean separation by DMRT at 5% level.

(3) EF2Z AgA 256 9% 4
b EF2T TN AR o1PAEE B ol
Mad ey wae] Ag AN GRudAE ol &te] o
P F olMARs Be ARAS AP F odey BAL x
% 189 UERd viel o] RFAES oA @ 2
Fald AT olWE 987%, WAL 549%0] v EFLHL @
S FHAAAE AElg = oW & 60.8%, WHHAE 186% 2 66.1%9]
WAZE UEuden, 9@ A7 A AT E oW 756%,
9% 292962 46.8%°] WATLE UERTh ol WAzl oM & 83.3%,
WA A g 30.8% % 43.9%°] WAZFE e mebq EgGAE Soe

T AFAE Aviets Aol Haely e AAAE 5 dvhal AzhE
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Table 18. Occurrence of common scab in the field disinfection with

Dazomet and cultivated with seed tubers in different infection

Source of Infection Infection area Control Marketable
seed tubers (%) per tuber(%) value(%) tubers(%)
Healthy 60.8 a 186 a 66.1 879 a
Symptomless 75.6 a 29.2 a 46.8 715a
Infected 83.3a 30.8a 43.9 70.7 a
Control 98.7 a 549 b - 282D
CV(%) 22.6 21.9 35.8

* Mean separation by DMRT at 5% level.

*x Symptomless tubers were sown in the non-disinfected plots.

(W) AR 2% F AR o AEE Py A
gl wale] Had e wANA AEgEnlo]ARae - SAHE

RolgdFstA g ol gdte] NHAAE A% F Auwiste] N@A WA E
tdoly AS AN Ave ® 199 JERd whel o] R e oy &
T4.4%, RPH A S 283%0l Hlal, FH ADA Am
HAE 219%2 226%°] WAZFE dEhden, o) Add Aaa o
TE oWE 57.8%, WWHHAE 189% % 332%9 WAIIE YERATE o]
WAL omT ol &S 80.0%, WWIHAES 267%% 57%° WAE Y
Bkt
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Table 19.

Occurrence of common scab in the slightly

cultivated with seed tubers of potato in different infection

infected field

Source of Infection Infection area Control Marketable
seed tubers (%) per tuber(%) value(%)  tubers(%)
Healthy 70.0 a* 219a 22.6 8l.1a
Symptomless 578 a 189 a 33.2 84.5a
Infected 80.0 a 26.7a 5.7 784 a
Controls* 744 a 283 a - 64.4 a
CV (%) 214 24.0 12.6

* Mean separation by DMRT at 5% level.

w% Symptomless and non-disinfected tubers were sown in the non-disinfected field.

Helolw wajel mmA Al

f
o2t
2
X
=3
\V]
-
&

v FAYT A olH &y WA oA Aol7F §IATt. A
ek Fili(1990) = ARAAES] 39 E EdASadEgs w3 WA :
FTHTa s =, 2 AR A AAREERS B3 gle Ao det

Table 20. Occurrence of common scab in the severely infected field

cultivated with seed tubers of potato in different infection

Source of Infection Infection area Control = Marketable
seed tubers (%) per tuber(%) value(%)  tubers(%)
Healthy 100 ax b3.2a 3.1 304 a
Symptomless 100 a 50.8 a 75 178 a
Infected 976 a 559a 0 16.3a
Control 98.7 a 549 a - 28.2 a
CV (%) 2.5 20.2 17.9

* Mean separation by DMRT at 5% level.
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WA e 13.6%% 674%°] WAVFE dEtld 2y oW AR 9F -9
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Table 21. Occurrence of common scab in the field disinfected with

Dazomet and cultivated with disinfected seed tubers of potato

Source of Infection Infection area Control Marketable
seed tubers (%) per tuber(%) value(%) tubers(%)
Healthy 552 ax 174 a 66.3 89.1 ab
Symptomless 477 a 136 a 67.4 931a
Infected 83.2b 29.1b 45.6 58.8 bc
Control 9.4 c 51.7b - 26.0 ¢
CV(%) 18.6 24.4 21.0

* Mean separation by DMRT at 5% level.

% Seed disinfected with Agrimycin and soil disinfected with Dazomet GR.

&
o

o= M o] AstolMst Pol EFaHol % WAZA} 2A A§5
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Table 22. Effect of soil disinfection and seed disinfection with

agrochemicals on control of common scab in the field

Treatment in/on Infection Infection area Control Marketable
Soil Seed tuber (%) per tuber(%) value(%) tubers(%)

Dazomet Streptomycin sulfate 34.6 a* 109 a 67.1 948 a
(30kg/10a) + oxytetracylin 50X
Dazomet Mancozeb 50X 5l5a 15.0 ab 54.6 924 a
(30kg/10a)
Dazomet 60.4 ab 19.7 abc 40.5 83.2a
(30kg/10a)

Streptomycin sulfate 976 ¢ 40.2d 0 58.0 b

+ oxytetracylin 50X

Mancozeb 50X 85.5 bc 29.4 be 11.1 78.6 ab

Control 87.0 be 331c - 73.4 ab
CV(%) 20.4 30.0 184

* Mean separation by DMRT at 5% level.
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Fig 7. Effect of soil disinfection and seed disinfection with agrochemicals
on control of tuber infection with common scab.
*  Streptomycin sulfate + oxytetracylin  WP. 50X
% Mancozeb WP. 50X
#x% () ! no lesion, 1 : lesion area <5%, 2 : lesion area 5.1~109%,
3 : lesion area 10.1~20%, 4 : lesion area >20.1%

(4) BE7) &FA Zx 3 A

A AE7IE T FAA AT s 9 XSS o] fdelw
WARANES 2AE A= % 23904 B kel o] FAZ Ao olH&
94.4%, HtAAE 499%0l Wl TrAgesiAlE drsles W ol¥E
87.5%, WHHHA & 41.6%= WAZH7E 166%=A tha E37F e 19
TEs BA7E A9 ik webd A A7 T dAA AEe] ok
o] o3 WAl g gls Aew Azdn
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Table 23. Effect of fungicide application on control of common scab

during the growing season of potato in the field

Infection Infection area Control  Marketable

Treatment (%) per tuber(%) value(%) tubers(%)
Streptomycin sulfate + 92.8 abx 484 a 3.0 36.0a
oxytetracylin 1,000X
Kasugamycin + copper 87.7a 416 a 16.6 490 a
oxychloride 1,000X
Tribasic copper sulfate 500X 95.8 ab 53.1a 0 26.9 a
Streptomycin 1,000X 96.7b 50.0 a 0 433 a
Validamycin-A 1,000X 93.2 ab 48.2 a 3.4 37.1a
Oxolinic acid 1,000X 97.1b 51.8a 0 306 a
Control 94.4 ab 499 a - 309 a
CV (%) 6.8 20.2 52.9

* Mean separation by DMRT at 5% level..

o A el Al
(1) AFAYFFT AL

HeolWel gt AJYFETS ALdax AFe A9 1§ Ao Bl

Zo F AuEEd Ao olHE2 85%, MWW A S 14.2%,
Alse] ol &3 YHAAELS 242 70.0% 27.5%<0d vl &akel A
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Table 24. Resistance of potato cultivars to common scab in the field with

low incidence of the disease

Cultivar Infection Infection area Marketable
(%) per tuber (%) tubers (%)

Atlantic 1.7 ax* 04a 100 a
Jopung 17a 04a 100 a
Shepody 700b 275c 78.3 ¢
Alpa 0 a 0 a 100 a
Jemchip 0 a 0 a 100 a
Doyoshiro 11.7a 59a 93.3 ab
Ukongold 17a 04a 100 a
Dejima 85.0¢ 14.2b 85.0 be
CV(%) 39.5 Loz 6.3

* Mean separation by DMRT at 5% level.

2o A AFE TEAGY W Aol A TN AP Ay %
2500141 vrERG ukel ol tix 9] oW & 100%, WRFHAE 81.3%° Hls] A
e oHME 60%, HWHHAE 209%, thA7F olHME& 66.7%, WurHEHE&
23.8%, xFo] ol¥W& 75%, WHHAAE 284%=E YEWt 2y g ol H
Aol He A AFAl olH&ol flAW dvh= oW & 93.3%, W
g 371%=2 WS =qrh 1 9 FEITE9] oW 88.3%, WA &S
492%%om, e 2 oHE 950%, HWyhHAE 488%%2 Ui =4
ok 183 AlFS oW & 98.3%, WHFAA & 84.2% = x| 9} v SzEklth
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Table 25. Resistance of potato cultivars to common scab in the field with

high incidence of the disease

Cultivar Infection Infection area Marketable
(%) per tuber (%) tubers (%)

Atlantic 66.7 ab* 238 a 75.0 ab
Jopung 75.0 abc 28.4 ab 70.0 abc
Shepody 93¢ 84.2 ¢ 8.3 de
Alpa 93.3¢c 37.1 ab 58.3 abc
Jemchip 60.0 a 209 a 83.3a
Doyoshiro 95.0 c 488 ¢ 41.7 bed
Ukongold 88.3 bc 49.2 c 31.7 cde
Dejima 100 ¢ 81.3¢ 33e
CV(%) 15.8 28.3 41.7

* Mean separation by DMRT at 5% level.

AR 8EFF T AR, WA, =2F, &3 FFo] Lol vy A2 T
A H Eﬂol‘ﬂéoﬂ% A T2 e shAR ol FF3E W UE
b E=e xFAAME glolel ZEle AeR YEY SIS THA
AR e AozE AZLHT

H FEyes AmE L e 9SS e gieollol did A%
ANAs A, dAe] olHE 889%, BRI A S 50.6%°l Rl&l de= o
Fol F FF Frl= olHE 89%, A E 2

8

RATHGEE 26). EJE HT FFOR THHE F o
& 55%% Y dls ks

o' & 31.1%, WWRHHAE 78%= uEiwt. el FFoms A4l
18.3%, FA17F 30.0%2 Wyt A ES yebid. 28y AF A
ool E AldAI= A S(1998)0] Fr], 2T, s
Rl At Bael dAFH frfack Jrili(1990)= AJAHET
gto] WAool A3 AN oy TALS A AT s
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Table 26. Comparison in resistance of Korean potato cultivars to common

scab in the field

Cultivar Infection Infection area Marketable
(%) per tuber (%) tubers (%)
Atlantic 20.0 ab* 6.1 a 978 a
Jopung 31.1b 7.8 ab 100 a
Shepody 100d 578 de 22.2d
Chubeak 22.2 ab 55a 100 a
Namsuh 71.1c 30.0c 68.9 b
Irish Cobbler 100 d 65.6 e 13.3d
Jasim 46.7d 183 b 778 b
Superior 89a 2.2a 100 a
Dejima 88.9d 50.6 d 46.7 ¢
CV(%) 15.8 23.6 15.3

* Mean separation by DMRT at 5% level.

(2) &2l o 2 oA

hH &&71%
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Table 27. Effect of crop rotation on occurrence of common scab

in the field

R . 1998 1999

otation

interval Spring Fall Spring Fall
(year)  po 1A 1 IA 1 1A I IA

C. Vs VLY wskskok

1 189ax 212a - - - - 82Za 3la 19 656a
15 - - - - - - 8lla 364a 62 6lla
2 - - - - - - 792Za 3lba 188  734a
None 733a 202a 328 82 786 281 &23a 388a - 6. 7a
CV(%) 71 216 165 278 336

* Mean separation by DMRT at 5% level.

k] 9% infection, LA : % infection area per potato tuber
=% CV ! % control value,

sk MUY @ %6 marketable tubers

() 252 A
1998 ~1999, 2 3tell AA tioly Aol A2 A A 2
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Table 28. Effect of former crops on control of common scab in the

slightly infected field

Former crop Infection  Infection area Control Marketable
cutivated (%) per tuber(%) value(%)  tubers(%)
Fallow 21.1 ax 53a 44.8 100 a
Soybean 99a 3.1a 67.8 100 a
Oat 209 a 7.1 ab 26.0 926 a
Chinese cabbage 13.0a 3.3a 65.6 100 a
Potato 29.7 a 96b - 94.7 a
CV(%) 62.2 36.4 7.6

* Mean separation by DMRT at 5% level.
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BE Ae oA Wuadge] RARY Sgheh o Rich(1982)9] 33} o
BokE AW A9 Aol FaAAE Bust Hooker(1956)¢] ¥, o
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of W Wweh Apdse) Aol WEel Ao zherh

Table 29. Effect of former crops on control of common scab in the

severly infected field

Former crop Infection Infection area Control Marketable

cultivated (%) per tuber(%) value(%) tubers(%)
Fallow 90.0 ax 49.7a 0 489 a
Soybean 90.0 a h3.34a 0 3894a
Oat 75.7 a ol.7a 0 52.2a
Chinese cabbage 933 a 5284 0 3564
Potato 85.6 a 49.2 a - 489 a
CV(%) 17.5 26.4 a 70.3

*  Mean separation by DMRT at 5% level.
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(3) 7123 F7IEE A& 9% T4 JA

(Zh #7138 ¥ 8AS

T71d HEE AlEsto] AAE AuE & yuolH o] o)y
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HAE 783%=H, EHHIAET = olHE 96.7%, WA
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Table 30. Effect of compost on control of common scab in the spring

crop field of potato

Treatment Infection Infection area  Control Marketable
(kg/10a) (%) per tuber(%)  value(%) tubers(%)
Compost=** (400) 100 ax* 70.6 a 9.8 124 a
Compost (200) 96.7 a 81.1a 0 48 a
Control 100 a 783 a 0 95a
CV(%) 3.4 10.7 86.7

* Mean separation by DMRT at 5% level.

+% Compost : organic manure

P

Aa 2 2ol A B3 she

1999 o] = tldlol® wajo] o A 8
o A% 7AS AusEA HulAL 92 2AE tdols wrAlo
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& A= & 31 yERd wkeh Fo] FA el o] m3hAtel A WuhE A s
= 261%%eH, ERAETe] Wb A S22 261~286%, FHH 2¥] A&

27.5% At

b Al M= Ao RbE A o] 257%en, Tl HH] A&F
7heoll FAETel WErE A S-S 194% % 245% WAZLE dERWt 2y
AL EHHIA &= 324% % 2oH, HH] 20A1 &= 208%E FA g ETE
Heoly Rk g o] okt
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Table 31. Effect of compost on control of common scab in the slightly

infected field in spring and fall

Treatment Spring cultivation Fall cultivation
Spring Fall Infection area Control Infection area  Control
compost compost  per tuber(%) value(%)  per tuber(%) value(%)
200kg None 26.1ax* 0 19.4a 24.5
200kg 200kg 28.6a 0 32.4a 0
400kg 400kg 27.5a 0 29.8a 0
None None 26.1a - 25.7a -
CV(%) 29.6 29.2

* Mean separation by DMRT at 5% level.

ol WAool Ask ZFoA AlFe Ay FAE 7 BRI A Bl
WA &L 73.8%Rem, FHo EHH] AlEF 7FSo| FA|EG] wWwHA &S
71.4%2 3.2% ¥WA7FS JERWTHE 32). AlS ¥ A &9 HH] 2ujAl &+

© 664%5 10%9] X PAE etk mebd Hua e Sde 35
ol galoly Al oAelt BT flE Ao vk,

Table 32. Effect of compost on control of common scab in the severly

infected field in spring and fall

Treatment Spring cultivation Fall cultivation
Spring Fall Infection area Control Infection area Control
compost compost  per tuber(%) value(%) per tuber(%) value(%)
200kg None 71.4 a* 3.2 40.2 a 95
200kg 200kg 66.4 a 10.0 413 a 7.2
400kg 400kg 66.4 a 10.0 432 a 2.9
None None 738 a - 445 a -
CV(%) 29.6 29.2

* Mean separation by DMRT at 5% level.
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o], o= A 5(1998), fifael Frili(1990)e] K aiel dX|sh= Aol ot A
=

5(1993)9] ZA¥teb= v zolzh AT EF MEA98DE F71E A8l
ey 2As 24412 = dtal gl olHd Aols S, W
At "=, ARERTIE, A7 5o Apolel VIJIHEAYE A 2t
(W) =7 A&
Zoll

H AT SHAEE B FrtelA Awstil de S
3 tdoly WHAlgnE st AE Aul ® 33049 2
TEH A et FEu AT 97.8%, WA= (Bacillus sp)A & T7F 95.3%,
A48Tt 100%9] olH&S uUshygon, wWuwwAge R oA
64.6%<1dl &l v AEH 2T 41.7%, TS a AT 49.9%, F51]A
2T 50.6% % ThAa WAjo] At}

I~ A~
o Tzt

Table 33. Effect of green manure and culture of Bacillus sp. on control

of common scab in the field

Infection Infection area Control Marketable
Treatment
(%) per tuber(%) value(%) tubers(%)
Sorghum 97.8 ax 49.9 ab 22.8 42.2a
Soybean 978 a 50.6 ab 21.7 34.4a
Bacillus sp. 95.3a 41.7 a 35.5 51.1a
Control 100 a 64.6b - 17.1a
CV(%) 29 14.9 31.1

* Mean separation by DMRT at 5% level.



() F7194E A&

Ak A Egol @b, wtavls, td, $AFE A7 10aT 2kg AT
A= F 340l YERE vRel o] o]y 1
Tuld NS T 97.8%, A AlET7F 95.6%, BAF AlSTETF 92.2% = 2} o] 7}
polom, WAL E A 51.9%l Hl&] w1k A&7 7F 63.1%, kLl
AlET R ata AlETTE 5256%, BAF A187F 50.6% = Akol7h gl whet

A G A gl og ey WA Gl Ao AzH

Table 34. Effect of mineral nutrients on control of common scab

in the field

Treatment Infection Infection area Control Marketable
(2kg/10a) (%) per tuber(%) value(%) tubers(%)

Mn 97.8 ax 63.1 a 0 40.0 a

Mg 978 a b2ba 0 40.0 a

Si 95.6 a 52.5a 0 33.3a

B 92.2a 50.6 a 2.5 40.0 a

Control 93.3a 519a - 23.3a

CV(%) 40a 155a 38.1

*  Mean separation by DMRT at 5% level.

%NS A gF Aol Aol Agstal, 9F 604 F JH A
350 yEtH 9l ukel o] oW &S 66.7% = AT o
viorom WutAAEE 251%2 FA 29 29.2%°] W] 3|
kT o]i= De®} Sengupta(1993)7F 5-4F 3% S 3o AelshH vt o]y
oAl Z7F AT Baskith

r
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Table 35. Effect of boracic acid treated on seed tubers and leaves of

potato on control of common scab in the field

Treatment Infection Infection area Control Marketable
(%) per tuber(%) value(%)  tubers(%)
Boracic acid 3% 65.7 a* 25.1a 14.2 75.4a
Control 754 a 292D 0 75.6a
CV(%) 14.4 14 12.7

*  Mean separation by DMRT at 5% level.

(4) 715 AA A& o & oA
|EAAZ F7HE0] o
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[e)
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2 ol
HFH A g o] 7.8% = 350%ﬂ WA 72 b}E}
o a8y oless EYI <ol AdAs dWe ¥ AE 105%, WAL
125% 2 @Az v adrp Aol E3k EMT S B 2 <o A 2
I A g 96~11.1%=2 WAI7ME 75~200%S YEl Wi, v =g &
A3 Ay WA S 86%E WAZF 283%S YEFWTH

Table 36. Effect of wood vinegar, EM-enzyme and Barodon ddang on

control of common scab in the field

Infection Infection area  Control Marketable

Treatment(site) (%) per tuber(%) value(%) tubers(%)
Wood vinegar(soil) 27.8 ax 94a 21.7 933 a
Wood vinegar(leaf) 289 a 78a 35.0 978 a
Wood vinegar(soil + leaf) 36.6a 105a 12.5 96.7 a
EM-enzyme(leaf)*x* 289a 111a 75 92.3a
EM-enzyme(soil) 217 a 96a 20.0 91.1a
Barodon ddang(soil) 30.0a 86a 28.3 93.3a
Control 32.2a 120a - 911a
CV(%) 31.1 39.3 5.7

* Mean separation by DMRT at 5% level.
xx EM : effective microbes.
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Table 37. Effect of treatments of wood vinegar on control of common

scab in the field

Infection Infection area Control Marketable

Treatment
(%) per tuber(%) value(%)  tubers(%)

Tuber + soil + foliage  15.0a* 5.0a 0 95.0 a
Tuber + soil 16.7 a 46a 8.0 98.3 a
Tuber + foliage 10.0 a 25a 50.0 100 a
Soil + foliage 16.7 a 42a 16.0 100 a
Soil 15.0a 42a 16.0 98.3 a
Foliage 11.7 a 3.0a 40.0 100 a
Control 183 a 50a - 98.3 a
CV(%) 93.3 56.5 2.6

* Mean separation by DMRT at 5% level.

2= el el SR Alge dat, 3 38 urEhe whel o] o
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Table 38. Effect of treatments of Barodon green on control of common

scab in the field

Infection Infection area Control Marketable
Treatments
(%) per tuber(%) value(%) tubers(%)

Soil 82.5 a* 25.3 a 277 85.0a
Leaf 929a 320b 8.6 74.7 a
Soil + leaf 83.2a 25.8 a 26.3 82.2a
Control 94.1a 35.0b - 62.8b
CV(%) 7.3 9.9 24.2

* Mean separation by DMRT at 5% level.

(5) EFAFA A gl o8 BA oA

b #FET L HHE NS

Fyes aEAsune g AWARs E 399 et e} ge] ¥
°]
)

:lo

A2l olME& 96.7%, WHHHAE 51.4%e°l H|& % 200kg/10a Al &7+
88 92.2%, WWrH A& 425%, 3 100kg/10a A&7+ ©|H& 95.6%, R
HA & 425% Ao, 1EA 3 200ke/10a A&7 olE& 97.8%, WWHAE
48.0%, LEA 3] 100kg/10a A& 7= o8& 97.8%, HRIHA & 492% = F4]
glof Hlzekdvh whebA] FEE Ty A3H R A8 fdoly WAl &
H7b gl Ao ® yEut

=
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Table 39. Effect of sulphur and lime on control of potato common scab

in the field

Treatment Infection Infection area Control Marketable Spil EC
(Dosage) (%) per tuber(%) value(%) tubers(%) pH (dS/m)

Sulphur 92.2 ax 425a 17.3 422 a 6.6 196
(200kg/10a)

Sulphur 95.6 a 425a 17.3 478 a 6.5 1.82
(100kg/10a)

Lime 978 a 48.0a 6.6 36.7a 74 039
(200kg/10a)

Lime 978 a 49.2 a 4.2 389a 77 036
(100kg/10a)

Control 96.7 a 5l4a - 36.7a 75 0.28
CV(%) 3.9 22.1 40.1

* Mean separation by DMRT at 5% level.
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Agv gt e 5, #s S 72 200, 300kg/10a Al&3F &
400] UFERYE vhsh o], BA P oW & 556%0] Wle) A E ALTE 45

6~50.0%, #H st 41.1~455%2 Apol7F AL glolou, Fatdns A&
© 256~41.1%% Srdvh WyrH A s T 183%°] Hl&| MR Al

£ 106~11.1%2 So} 39.3~42.1%9] WA7HE e o HAEu s
150~15.8%, #1344 & 164~192%= WA 7k2 Yebdh 2o Heghel &
o2 Ak wEkA FAEE BiEe ok filol® WAl E¥e gllow,
AN EE A&t gdoly Aol AA FrlstAv= R, ol o
A Ade gk npel o] Eoke] g o3| w438 EYS pH WSt o
Foy A A ek k7] wWiEel 2 AZFETE WA Frili(1990)= S ES B

Foll FHsHE Huoly %“go] Botxvta &l=d o= B¢ pH =2

Table 40. Effect of soil amendments on control of common scab

in the field

Treatment Infection Infection area  Control Marketable
(dasage) (%) per tuber(%) value(%)  tubers(%)

Lime (200kg/10a) 45.6 a* 158 a 13.7 838.9a
Lime (300kg/10a) 50.0 a 150a 18.0 93.3a
Silicate fertilizer 41.1 a 11.1a 39.3 95.6 a
(200kg/10a)
Silicate fertilizer 256 a 106 a 421 92.2a
(300kg/10a)
Sea lime (200kg/10a) 455 a 164 a 104 86.7 ab
Sea lime (300kg/10a) 411 a 192 a 0.0 75.9b
Control b5.6a 18.3a - 91.1a
CV (%) 39.4 54.9 8.6

* Mean separation by DMRT at 5% level.
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Table 41. Effect of corn by-product compost and sawdust on control of

common scab in the field

Treatment Infection Infection area Control Marketable Soil oH
ol
(Dosage) (%) per tuber(%) value(%) tubers(%) b
Corn by-product 86.7 a* 36.2 a 19.6 62.2 a 7.2
compost(100kg/10a)
Silicate fertilizer 85.6 a b4.2 a 0 334 a 7.1
(200kg/10a)
Sawdust 80.1a 35.7a 375 589a 7.1
(300kg/10a)
Control 96.7 a 450 a - b33 a 7.0
CV(%) 14.0 44.2 45.6

*  Mean separation by DMRT at 5% level.

AR A%E NAGATNE ERFES AEow fX47E 710 6y

oW WAENE WD A%, ® 420 e de} 2o FAT o¥E
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Table 42. Effect of maintenance duration of suitable soil moisture on

control of common scab in the field

Period (days) Infection Infection area  Control Marketable
(%) per tuber(%)  value(%) tubers(%)

30 69.3 ax 20.7a 26.9 88.2a
20 79.0 a 256 a 9.5 79.8 a
10 705a 223 a 21.2 84.0 a
Control 875a 283 a - 80.4 a
CV(%) 18.8 24.3 12.0

*  Mean separation by DMRT at 5% level.
(7) &4 wdgAe] T T4 oA
AR A%AE A4 SR fA87] 95k SAud 9718 she] Hol

WY TA ol
ool Hls| A el T7446.3%
So] heqA 54

O
, el WAlade= s Aoz Addn

Table 43. Effect of black plastic film mulching on control of common
scab in the field

Treatment Infection Infection area Control Marketable
(%) per tuber(%) value(%)  tubers(%)
Film mulching B4 a* 46.3 a 9.2 448 a
Control 954 a 51.0a - 36.7 a
CV(%) 10.2 271 54.5

* Mean separation by DMRT at 5% level.
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EFelM e d At 12F& AIEt] S scabiesol Wy dEAHAL =
AAZE A}, 3 440 drebd wkek o] SH -1 it F7F 55mme] AAdE 9
et 7 Faadrt £9%on, SH -2 #F+ 1.0mme AAAE F43)
Atk o9 HEREFES AXYLS FA4eA Zskdth

Table 44. Inhibitive effect of bacterial isolates against Streptomyces scabies

Diameter of

Isolate No. Genus of bacteria inhibition zone(mm)
SH-1 Bacillus sp. 55
SH- 2 Bacillus sp. 1.0
SH- 3 Bacillus sp. 0
SH- 4 Bacillus sp. 0
SH- 5 Bacillus sp. 0
SH- 6 Bacillus sp. 0
SH- 7 Bacillus sp. 0
SH- 8 Bacillus sp. 0
SH- 9 Bacillus sp. 0
SH-10 Bacillus sp. 0
SH-11 Pseudomonas sp. 0
SH-12 Unknown 0

(2) Bacillus sp.°l €3 T JA

AU Aol dedoly o] tjst & 7V =9 Bacillus sp.(SH-1)7F
FE F st WAEAE 4 5 A4 G5 d EG dEste] Hd
ol WAl TIE FAMS A¥, F 450 vEbd vk} o] FAE TR oW &
78.2%, WWHHA & 384%%2 YEISEOW | Bacillus sp. A2 T+ ©lWE& 55.4%,
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e 222% = 42.3%2] WAZIE RAY gxdAAE A FoA=
76.4%, BN A S 262% % 31.8%°] WAIZIE UEhutth ot A=
=S 3 ¥ Bacillus sp.g A gld Fi= ol &o] 84.4%, WHH A g o]
281% = 26.8%9] WA &¥NE YET

Table 45. Effect of Bacillus sp. (SH-1) and Dazomet GR on control of

common scab in the field

Infection Infection area Control Marketable

Treatment
(%) per tuber(%)  value(%) tubers(%)

Bacillus sp. 55.4 ax* 222 a 42.3 785a
Dazomet 30kg/10a 76.4 ab 26.2 a 31.8 72.6 ab
Dazomet 30kg/10a 84.4b 281 a 26.8 82.1a

+ Bacillus sp.
Control 78.2 ab 33.4b - 51.8b
CV (%) 16.7 155 17.1

* Mean separation by DMRT at 5% level.

EYAES a3 Bacillus sp.2 A3 771 &b ek, Kisel Jril
(1990) = EYass st EYU mlAdEe] = s

3}-7{14- 7_D]61— El]/\g%o] 7(47'<1—?‘5L §],7:]o] Eooki%gi I‘I]—IL]% XUJE Z_]'T’]'Y—SEL 2 %’i
thal itk ek mAE A EdLAES
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A Eo] e 191390 WRoRRE e SAFYou (5 1991),
A4 T AGolA WAL 9= Ao AzZAr DTy gdoly AALS
A 5(1990)°] 12~715% = HIsFH L, ©](1999)= 5~95% = H 135}
el wWago] w9 woul B ATAT AFEo|H LAEE v
Aoz YEltt 0](1999) = HAlFT Ao A 15~30%<2 v GAF- X
Aol A 15~75%% Hatth B ARNE 2ap TR ] AL Aol A
= zAEGe) 93%ol A vdol o] WAEon, o HEe 0~90%0] ATh
Bl e 2AER] 61%014 SRR oM, o HEE 0~-40%0] ATk B
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ERAE ALRAS AT ARR AL ]
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25w waol W (REAT i, 1990; AR, 1981),

a4e Gozd WAL 29 & ATHORH, 198). AFEelAE Be om
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A9 Walek 2ol AAES dAztes ARG gE

H
=

i
rlo

AN

A= AT} A

=
fo
S
ok
o
g
1
kl
k1

o
Ir
e
)
=
N
(o]
fu
kv
ln
m
o2
3
2

Eo] ®Bagh Aol Hlszsklvh(Hooker, 1990; Aff, 1981; 1 5, 1990; Rich,
1982). 28y B pHE S5da 135 Bl A& 243 A& &
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Egel B¢ pH7F 45~5502 vred 7|Qld Aow AAEY F3F AE &
e e Aoz Az,

tdolS doy|e= & Streptomyces scabies(Lambert, 1985; Lambert 9}
Loria, 1989a)E W|%3}o] S, acidiscabies(Lamberte} Loria, 1989b; Loria &,
1986), S. aureofaciens(Faucher, 1993), S. caviscabies(Goyer 5, 1996), S
turgidiscabies(Miyajima &, 1998) & t7F Haxo] gl -yt A=
A 0](1998)7F S. scabiess E.i3k o, AFLAA FHg FFAFA S
acidiscabies®t S. turgidiscabiesS R 1t tHA 5, 1998). E A Fo|A %
AAE Yol S dod|= F o2 S sabies, S acidiscabies, S. turgidiscabies
s AR5, ol=9 Hl &2 Z+7y 37.7%, 18.0%, 14.8% 31, 29.5%
o] Jk#fE= S. scabies, S. acidiscabies, S.
turgidiscabiesﬂ % Ao R BIFEQoY Ho= S turgidiscabies
of #x7F B FoE A ATH(HA, 2000). L3P FAAE FolWH A s
Loria®t Davis(1988)2] "ol uwhel Fef2], wids, 42y SAH o= o] Fof
A gkoy, Ho|x= Thaxtomin® Concanamycin®] &3 27 %4 A7}
gukat Al o] Foj A1 o] (Natsume 5, 1996, 1998; Leiner %, 1996; Loria
5, 1995, 1997), & <AFolA B A A 2 Fol gk AEAQ sAHAT7)
o dastrh dnbAow o] FAASo HA pHe 709, pH 55
o A = xg%o] A A H A wk A A Aeke gdo] e pH 50004 % Aear
(Strand 5, 1992), A 3¢&E pH 50 olstell A AFo] A3 Hojx= W,
W@ L pH 55 olstel A5 w43 Aol oA =u(Ht &, 1999), #<l
o] F#¥ #FEL pH 6~7HHNA AHol 7P Fkoem, pH 80014 +=
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AFol Azt ol AFEe] REo] i ool ARG
oAz AENUA HeH o Az

tolHol| that WAMHogE okAo] <3 3atA WAl TE 42 5

of ok Al WA, AIguAEe o A=A WA Fo] delAd Yo

o (4 HE, 1990; Rich, 1983; MU &, 1999), 8tet4 WAl WHoRE Egis
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_71_



W (£, 1990; Rich, 1983; ML &, 1999), d &A= F7F5<2] 50~60%7}F
EREIAIE AHEstal o gt v AR BRuFEAuGiEaet v
th, 1990). 1ejyt ol & A= fEuete s Aldto]l FAH o] Jom, =
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