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Summary

This study was conducted in Jeju to investigate occurrence area and
infection rate of potato soft rot which is a serious disease of fall
potatoes in Jeju Island and to evaluate efficacy of various agricultural
chemicals for the control of the disease. The results obtained are
summarized follows as;

1. Infected acreage of potato soft rot in Jeju Island was 845, 1053 and
2767ha, respectively, in 1998, 1999 and 2000 which were 20.0, 30.5 and
67.6% of the growing area of potatoes, respectively.

2. The occurrence of potato soft rot in 1999 was most severe from
mid-September to late September and decreased from mid-October.
The occurrence of potato soft rot was associated with visitation of
typhoon.

3. The growth of E. ¢ caarotovora was not observed on media
containing streptomycin, streptomycin sulfate +oxytetracylin, oxolinic
acid, kasugamycin + copper oxychloride.

4. Control value of streptomycin sulfate + oxytetracylin and oxolinic
acid was 83.3% indicating that foliar sprays of chemicals containing
antibiotics or oxolinic acid effectively control soft rot of potatoes
grown in fields. Soil disinfection with dazomet significantly reduced

the percentage of soft rot infected plants.
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A FHEQA FAE AEAN A3, A& FRL Z2HIHEZ uige] §
e AFEQME & B B3t uigH st An 450 FopAF
E=Fd7I€4, 2000, AMAA ) 1990 2,779hacl A 20009 & 6,6%ha
(d, 200002 1083 oF 258 Frlston, o)F 7tgaju) Ao
4,093haZ 60%E 43l Q.
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A7k HE WF Ut FEYolgd s}

Hooker(1990)= 2 F5W 9 A% o] wa} T 24 (soft rot)} A
w8 (Blackleg) 22 U73ith. TEW(soft rot)e F2 23 HRZ9
FTAol EEe A Fele FrldAE wwa ww <4
(Blackleg) & F2 AR Z7]o] T29e doyy 27, 9, o)
2T ojHY WA wal HAFE B Ao trEH A
of ¥¥ste TBWS F2 Erwinia carotovora subsp. carotovora®
Erwinia carotovora subsp. atroseptica®l °J#|A Wo| wuign] xAm
HE A L¥stE WS Erwinia carotovora subsp. atroseptica®l @]
8t $F Erwinia carotovora subsp. carotovora®t Erwinia chrysansemi
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ErwiniaZvol] th3t 9+ 19013 Jonesol 9&fiA d2F89 nuy}
# zo|tHAgrios, 1988). Lelliott9} Dickey(1984), —12]31 Smith®} Bartz(1990)
T AR Fo 293 E aarotovora subsp. betavascularum, 3§ o]dj

# A 8= E arotovora subsp. wasabiae, A& A 7tate] % Z4H (Blackleg)
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o

Ao 7lE E. arotovora subsp. atroseptica, ©7 L Z7] FEHWL d
o7l E. c carotovora 5 4709 subspecies® 2 ¥H3 3, Smithe}
Bartz(1990)2 E. ¢ carotovora?t T& subspeciesol B3l FHAF 7)|F
WelE 2o dgar Basigtt

Envinia%3t 2 13 4019, WA XS AR 1, FYRE zn
2o, 7 HEE Enterobacteriaceae®}tol] 43} 1 (Winslow %, 1917),
blivht(uF &34, canker(A ¥ S 4d), gall(ZF4), dieback(Z}A v} &F A4,
leat spol(HFHF3), wit A EEF TS F4& dov|g 36~37C9
L2 M E A 5 AtHSchroth®t Hildebrand, 1998).
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H&o] 32~35Tolu 2= HEAol 1 FA Tt g% EgdM A
Fol ¥ EG M Fom EE 15mollY A EX 2@ EXgcim
st th Fahy 9l Persley(1983)e vlZ, &3 WwAAS, &3, ofrlo}
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,  Hooker(1990)& ZzH7t AuislE A BE A HojA o] WYFo]
THAET st
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®HE(1990)2 #HAFEW S E ¢ arrotovorast 118te) E. ¢ atroseptica,
E. chrysanthemi?} #st®, £§ o] HAF LS BFFYU dolvt H AR
& Ax B2 Adstn, A4 HAdFo] FAEd EHE deosE
H, o]Ro] A1zt AP o] Hol oAl HE FLAFH, Bl & F43
THHAY A2 23 3N E & 4=t 943 Dol 5L 2a 3
t}. ®3 E ¢ atroseptica®t E. chrysanthemit= E. ¢ caarotovora®.the
AEAME BE doy|a, Zed e 37 e ¥AdS Yede
d A2 AT 2 349 ko]l A7drt 343 guiHy 23
2 GHE UH, 29 fA4ME WEIE BAn §ddME
@] Aol FEdch s

TWAM Y Erwinia% ol e 3 F(198D9 A7l 3n E
aarotovora= AFER @uiet & . dxA] 1 thFIdE dx2FY
#E d58 FHAIY. 2(1986)= E ¢ arotovora’}t 4FFE-HH &
doziviil Bug v glon, x4 EPE3(1998) s 2459 A&
E. ¢ caarotovoradl & FEHo] LA Aoz y]|=Zo] Hol o}

2 5(1998)& 71F A Eo] AK7IF BW oplg AY T itFd
E FE¥e] 2t dHen, 2 F(1997), ¥ 5(1998), = 5(2000)
ol ostd ol oA FEH WAL D HA Ruo] BAstEw)
FA A Fol de AP Fe& WAool Av|x;, R BRI, ¥
Fe WEeol e & FUda sHdh ¥ 51999 #A
71 =330l B F Hyto] FAdEo AZqe M1, WE FVzHLe
IAEE HAEE 3 29 E c atroseptiad] 9% A EHe n
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iR, o (1992 FudAN LAse A7 FEHES E ¢
carotovora®t E. c. atroseptica’t EA3LcH E ¢ arotovora?} -4 gtha
a3t

FEH oid #H BAAFE ox wFF} HAFelY E ¢
aarotovora¥8 B 7tol ¥ Bl V&M ESH(TEH) WA JAHEZE Y&
M streptomycinol UATHEM F, 1960; ##, 1962; RE T, 1965).

FaAUSelME A F3198DH M FTEH TFAHA B F @
o] HYFAd streptomycing & Mzt WHol AR} Ue Ao
2 LN OY I F UAHEY 2¥oE wAladst AAHEUY B
(1996)2 oxytetracycline, ethoquinolac’} streptomycin WA #E 29 3%
¥ A Aozt n AT 2H1992)= E. ¢ arotovradl 9§ nhE
T8 AN F&ATEA 800 A WHEI HEIE WA E})
AT R es, d T(199)E AAFEE S n2ohGF Aj7)d Ro]
A, Zade]l wmA Ay %7t 229 W oxolinic acid EE
streptomycin+chlorothalonil WP= <Al g]slH 2l FgugFe] AL S
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AT EHA7IE FAEATY
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Table 1. Common name, formulation and dilution rate of the
agricultural chemicals used
Agricultural chemicals Z‘)ﬁﬁ)laggi Di?até:n
AStreptomycin 20 WP 1,000
Streptomycin “sulfate + “oxytetracylin 188 + 1.5 WP 1,500
YOxolinic acid 20 WP 1,000
“Copper hydroxide 77 WP 1,000
*Validamycin A 5 SL 1,000
Validamycin A 10 WP 1,000
“Kasugamycin + "copper oxychloride 5.75 + 45 WP 1,000
‘Polyoxin B 10 WP 1,000
*Tribasic copper sulfate 15 SC 1,000
“Cuprous oxide 58 WP 1,000

*Chemical name

A : 0-2-deoxy-2-methylamino- o -L- glucopyranosyl (-1-2)-0-5-deoxy-3-C

ow

J:
K:

-formyl- @ -L-lyxofuranosyl-(1—4)- N° N*-diamidino-D-streptamine;
(Streptomycin Sulfate):D-Streptamine,O-2-deoxy-2-(methylamino)- & -L-
glucopyranosyl-(1,2)-O-deoxy-3-C-formyl- @ -L-lyxofuranosyl-(1,4)-N,N’ -
bis(aminoimino methyl)-sulfate (2:3)(salt)

¢ Sulfur
: 4-(Dimethylamino)-1, 4, 4a 5, 5a, 6, 11, 12a-octahydro-3, 5, 6, 10, 12,

12a- hexahydroxy 6-methyl-1,11-dioxo-2- naphthacenecarboxarmde(dedecyl
trimethyl amionium chloride)

D @ 5-ethyl-58-dihydro-8-oxo [1,3] dioxolo [4,5-gl, quinoline-7-carboxylic acid
E @ Cupric Hydroxide

F:
G
H:
|

IL-(1,3,4/2,6)-2,3-dihydroxy-6-hydroxymethyl-4-[1S 4R 5S 6S)-4,5,6- trihydroxy
-3-hydroxy methyl Cyclohex-2- enylamino] cyclohexyl B -D-glucopyranoside

: Hydrochloride hydrate of [5-Amino- 2methyl 6(2, 3, 4 5, 6-pentahydroxy

cylohexyloxy) tetrahydropyran-3-yl] amino- @ -iminoacetic acid
Dicopper chloride trihdroxide

: 5-(2-Amino-5-0-carbamoyl-2-deoxy-L-xylonamido-1,5-dideoxy-1-[1,2,3,4

-tetrahydro-5-(hydroxymethyl)-2,4-dioxopyrimidin-1-yl)- 8 ~D-allofuranuronic
acid

Cupric sulfate-tricupric hydroxide hemihydrate

Dicopper oxide

WP,; Wettable powder. SL, ; Soluble concentrate. SC, ; Suspension concentrate



AgEY B 19 Fokg TN+ RE H P33t NA# X (Peptone
5.0g, Beef extract 3.0g, Agar 20.0g€ D.W, 1000m¢. 120Toll A 20%3+ 4t
H)ol A7Esla A o] 87cmE £ petridisho] & 20ml 3% ¥ 23 ¢}
T NPZFE AT G o3 =Lt 30T 7]oA 10Uz Y
o] Fo AHEE SASATY. 2 Fo] A R Fo o
AME 71E FFoA 50%9} 5%2 o 99 e WPos AP
23t

Aot wioiz Il AT AY FFE NAMX Y Efste o)
8.7cm¥ £ petridisholl % 20ml A= ¥ &3 }F @5l ANFs4S
71E M2 M, o ol Lo AN AFIme BEHIHE
1023 AA F AAM A8 #577F HFE NAvA Yol 8% 30T
2710l A 104 st Fokd @A BHAHAWNE 48

T4 AAAHAE gleAch

By

4. ¥ s AAAY

1) 23 ¥53 8A a4AY

2 AE e 2000 109 SAFT HE{ A AFEsAVIEd T
AN EZNM Fgstgen, A7 e BEF 100m2 33 Gy 3wy
oz wjzst

84 23Yol HAEFH K(10-12-14) 100kg/10aS AA A X T % 60cm
o] ojgg WEI FU 20cm AR FAHEZ UWANE HE3IY). A
Fo| BEFHAY o|FFE ZF AAY thg 109 997 199 23] FFL
dEAY.
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A1dol AH88 FFS AW FEH FAEH Aol 7o A4S dA
7 Ude FF FAAM ATl MR YE 429 ¥ (streptomycin
sulfate + oxytetracylin 18.8%+1.5% WP, oxolinic acid 20% WP,
kasugamycin + copper oxychloride 5.75%+45% WP, tribasic copper
sulfate 156% SC)& 71& Aw+2 F=8o 345 1804/10a8 ¢
B &7 dde] n2A ZEF thE 169 F<A 1Y 3Y 10muA Y 3
T |WEFE XASHY oW F & BAIE AN

(2) EdA25 A3AY

2000 74 5H 104714 AFE BAFE JYF A AFEFY7
<Y THANFEZAA £ AIE S =330

79 259l Dazomet (Tetrahydro-3, 5-dimethyl-1, 3, 5-= 3-thiadiazine
-2 thione) GR(Granule) 30kg/10aE& E%o] A X3 AP} z7a
FAYAE FAG A AX HAFox EHY REZ ¥ZL AL
O0S AZYZE o83ty HE3 BF3ta, T4 005m E 7m ¥d S
A ¥ MEE FAste AAAZG. 89 22U HAH ©d g AAs
i EYE Ze 2 23 A &std AW E @ gg A7E ALY

o] #3ko Rt

T WA 100molUT AYFE Gy 3R oz wsd 109

19l 9 Agol ot 2 Yoz o¥Fee mASYT

AN
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WA 2 1998 4,227ha, 19993 3,448ha, 20009l & 4,093ha® &ubu}
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Fig 1. Growing area and soft rot infection area of fall potatoes in
Jeju from 1998 to 2000
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Fig 2. Occurrence of soft rot disease of fall potato in Jeju from
1998 to 2000
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Fig 3. Potato soft rot infection area and precipitation and number of
rainy days from August to October of 1998, 1999 and 2000 in
Jeju
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Fig 4. Occurrence of potato soft rot from 13 September to October of

1999 in Jeju
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2. AAFEY gA AHANY

7b. AW 789 A AANY

NA®j R ZEW#E AT ¥ streptomycin 20% WP 5 A7 )
T4 10%e2 FEHTY 28 oA Y A streptomycin 20% WP
1000w} Hell A= 7.0mme] B8 AAh7t A HUIL, streptomycin sulfate
+ oxytetracylin 18.8% + 1.5% WP 1,50088 9§ 6.2mm, oxolinic acid 20%
WP 1,00080 % & 6.8m7F &A= At kasugamycin + copper oxychloride
5.75% + 45% WPAME 17m= A& AAd7t @A gA=HYew, 2
9 FAAME JARAS) A

o2t streptomycinAl % % | oxolinic acidAlE %o T E AERG
FERT JAANY EA debgt

EF NAWA o] kg EFstd 1 ulA] 9o F& HES & A
=& A¥% ZFHE validamycin-A 5% SL 1,0000 4%} validamycin-A
15% WP 2,00081 94, polyoxin B 10% WP 1,000u8¢§-& A8o] Tz}
ZHol7b flol Fol Agen, 1 9 FdME #o] WY Alx By
tHE 2).
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Table 2. Diameter of inhibition zone and growth of E. ¢. carotovora on

media with 10 agricultural chemicals

Agrlcultural a. i.(%) ‘and Dilution mo(: Growth
chemicals formulation rate zone(mn)
Streptomycin 20 WP 1,000 70a’ =
Streptomycin, sulfate + 188+15 WP 1500 62 a -
Oxolinic acid 20 WP 1,000 6.8 a -
Kasugamycin + 575+45 WP 1,000 17 b -
copper oxychloride
Copper hydroxide 7 WP 1,000 0.0 c -
Validamycin-A 5 SM 1,000 00 c ++4+
Validamycin-A 15 WP 2,000 0.0 c +++
Polyoxin B 10 WP 1,000 00 c +++
Tribasic copper sulfate 15 SC 1,000 00 c -
Cuprous oxide 58 WP 1,000 00 c -
Control 00 ¢ 4+
* DMRT(5% level)
- No growth and development + Inferior growth and development

++ Normal growth and development +++ Prosperous growth and development

_17_



@ol A Z¥ 759 wFE HA HAuiFolM 50%} 5%z <
5 9s 2 Wyoz ANEE AT

A SNuFol N FEWFo] kA FUAWA 7F0] FoF wAo] FF
E 50%2 & WiAdAT F& A Rk Y B%E £ #A
X streptomycin 20% WP  streptomycin sulfate + oxytetracylin
188% + 15% WP, oxolinic acid 20% WP, kasugamycin + copper
oxychloride 5.75% + 45% WP & 4%°] & x|l E Fo] AH =
dA FRoy, FAAE 5% copper hydroxide 77% WP tribasic
copper sulfate 15% SC, cuprous oxide 58% WPl A& #& A2t Al
& AZ3I}ATHR 3).

Table 3. The growth of E. ¢ carotovora at two concentrations of

agricultural chemicals in media

i ) a. i.(%) and Dilution Growth
Agricultural chemicals .
formulation rate 0% conc.  25% conc.

Streptomycin 20 WP 1,000 - -
Streptomycin sulfate + _ _

oxytetracylin 188 + 1.5 WP 1,500
Oxolinic acid 20 WP 1,000 - -
Kasugamycin + _ _

copper oxychloride 575 + 45 WP 1,000
Copper hydroxide 77 WP 1,000 - +
Tribasic copper sulfate 15 SC 1,000 ~ +
Cuprous oxide 58 WP 1,000 - +
Control +++ +++
*» - No growth and development + Inferior growth and development

++ Normal growth and development +++ Prosperous growth and development

_18_



 Agd3dE o 5(1996)9 v& FEHAM F4A B APAA
streptomycin< 125mm, streptomycin sulfate+oxytetracylin®l ¥ 10.0mm
o} A& AAUZF ATt B AF FAEA e

o] A1& Fgs B streptomycin 20% WP streptomycin sulfate
+ oxytetracylin 18.8%+1.5% WP, oxolinic acid 20% WP, kasugamycin +
copper oxychloride 575% + 45% WP % 4%9] ¥¢fo] FE8 79 AR
S 49A & £ e 5YE #AFUoY, FA AT 5SS 5L FRAA
% A% E Jetlow, validamycin® polyoxin A E9 % FESHA L
AABE A7t oA

T i b - R

(1) X3 BAsF a#AY

AW 758 LAY AAANGAAN FEY AdA AR dE BYF
A AFol MZ & T 4%F(streptomycin sulfate + oxytetracylin
188% + 1.5% WP 1,50081 %Y, oxolinic acid 20% WP 1,000u18, kasugamycin
+ copper oxychloride 575% + 45% WP 100081, tribasic copper
sulfate 15% SC 1,00001 )& Mt 5 @4 d 10d pFoz 2
3 Zxsta, 159 Fol ZAATFEY HFLL AR A T}
13.3%9] oW F&& H<Ql ¥ streptomycin sulfate + oxytetracylin
188% + 15% WP 150081 9} 3} oxolinic acid 20% WP 1,000u) ] x}z2] %

A= 22%, kasugamycin + copper oxychloride 5.75% + 45% WP
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1000w} A2 Fol M= 3.3%, tribasic copper sulfate 15% SC 1,000u] <4
HETE 56%9 ol¥FEE e WY TZAL AT A
W AEAA T8 dAaRt AN 4% FF FAAM mycinAED
oxolinic acidAl ¥°| 7}¢ &3/t & Aoz Yeigi(2y 5).

15
13.3b
Lol
[%2]
c
3]
a
B 56a
[&] 5t
f"cf 33a
22a 22a
0
Streptomycin suifate  Oxolinic acid Tribasic copper Kasugamycin control
+oxytetracylin sulfate +copper oxychloride

Agricultural chemicals
‘DMRT(5% level)

Fig 5. Effects of agricultural chemical on the percentage of potato
soft rot infected plants in a field

Aol ¥ Fd WAlZME streptomycin sulfate + oxytetracylin
188% + 1.5% WP 15008193} oxolinic acid 20% WP 1,000} < &
833%=2 2 WAZE BYen, =& kasugamycin + copper
oxychloride 5.75% + 45% WP 1,0008198& 750%<] @%A|7+2 Jebyo
™, tribasic copper sulfate 15% SC 1,000u1 -8 583%2 Wa7}7} 743
FRHZY 6).
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+oxytetracylin sulfate +copper oxychloride

Agricultural chemicals

Fig 6. The control values of the agricultural chemicals on the potato
soft rot in a field

o]l 472 BYH FAAFT Ru:E mycinFlE#H oxolinic aciddl%® ¥
of & FEW WA wA deieoy, gdoz FAFTEYW WAF
Mg st ALHHA A3t ety ggE,

(2) E925 29449

Dazomet GR 30kg/10aZ 17§43 ELAES 3 422 239 9
4 30U 2AE oMF &L FXTFAMNE 933%°IRN Y Dazomet
GR A FoAME 544%2 ZAFTEW W ELAE ade i gl
€ A2 YeEYtHE 4).
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Table 4. Soil disinfection effect on incidence of the potato soft rot in

a field
Fungicide Rate(kg/10a) Disease incidence(%)
Dazomet GR 30 544 a
Control 933 b




v. 3 £:h

AFAG e AREFAA BAL 90 Qe FEWel o ¢4
249 ORA FokE MEE) A% AY Ads oed 2o

1 AFEdM ZAFEE THHEHT HuiHA Ao g AN gL
1998'd°l= 42t 845ha, 20.0%} vt 1999+ 1,053ha, 305%™
2000139l &= 2,767ha, 67.6%2 A& F7FstAh

2. FEWE 9¥FTE o1FFH 99 3w M HAo]l AiAx:,
108 scold Aol Eo=f AFolUoH, K27 HTY &

3. Aol FEHol gt g AFdAH streptomycin 20% WP
1,00084 4 2}  streptemycin sulfate +oxytetracylin 18.8% + 15% WP
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