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Development of control system for
Cabbage Wilt in Major Production Region
of Cheju Island by Soil Solarization

SUMMARY

This study was conducted to evaluate the efficacy of soil

solarization, alone and combined with various treatments for the

control of the Fusarium oxysporum wilt of cabbage at

Suwon-Ri, Hallim-Eup, Pukcheju-Gun, Chejudo, an continuous

cropping area of cabbage from October 1997 to February 2000.

The results obtained are summarized as follows;

1. The average of maximum soil temperature at the 10cm depth

2.

from September 5 to October 5, 1998 were 55 and 12.5T
higher under polyethylene(P.E) mulch and PE mulch +
plastic  tunnel, respectivery, compared to untreated control
with 32.9C. The maximum soil temperatures of above 40T
at the 10cm depth were recorded for 24 days P.E mulch+

plastic tunnel.

Fusarium oxysporum was not isolated from the soil under

PE mulch+plastic tunnel with had the highest soil

..11_



temperature and disinfecter Dazomet application+ plastic
mulch.

. The density of Fusarium oxysporum was not changed with
time at room temperature while it was not isolated 25 and 5
days after the heating treatment of 35 and 40°C, respectivery.

No Fusarium oxysporum was detected at above 45TC.

. The plant height and head weight of cabbages grown after
the treatment of P.E mulch+plastic tunnel and disinfector
Dazomet application+P.E mulch were greater compared with

other treatments.

. The infectior? rate of Fusarium oxisporum wilt of cabbages
grown after the treatment of disinfector Dazomet+P.E.
mulch, was lowest followed by sorghum green manure

application +P.E mulch and P.E mulch+plastic tunnel.

. The plant height and head weight of cabbages grown after
P.E mulch were 1209 greater but head cracking of cabbages
grown after PE mulch was two times greater compared
with untreated control suggesting that cabbages grown after

P.E mulch should be harvested at proper maturity.

_12_.
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Sterilizing effect of polyethylene mulch and
growth and yield of cabbage

Chang,Jeun—Ik‘, Moon,Young—In2, Kim,Woo—Il3

ABSTRACT : The efficacy of soil solarization, alone and
combined with various treatments for the control of the
Fusarium oxysporum wilt of cabbage was evaluated at
Suwon-Ri, Hallim-Eup, Pukcheju-Gun, Chejudo, an continuous
cropping area of cabbage from October 1997 to February 2000.
Soil temperatures during a period of soil solarization varied with
year but were much higher under polyethylene(P.E) mulch than on
untreated control plot. The average of maximum soil
temperatures at the 10cm depth from September 5 to October 5,
1998 were 384 and 454C under polyethylene P.E mulch and
P.E mulch+plastic tunnel, respectivery, while that on untreated
control was 32.9C. In relative cool summer of 1999, the average
of maximum soil temperatures at the bcm depth was 285T
while that under P.E film mulch+plastic tunnel was 40.8°C. The
plant height and head weight of cabbages grown after the
treatment of PE mulch+plastic tunnel and disinfector Dazomet

application+P.E mulch were greatest. However, they were not
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significantly affected by the soil solarization. The infection rate
of Fusarium oxysporum wilt of cabbages grown after the
treatment of disinfector Dazomet application+P.E mulch, was
lowest followed by sorghum green mannure application+PE
mulch and P.E mulch+plastic tunnel. The plant height and head
weight of cabbages grown after PE mulch were 120% greater
but head cracking of cabbages grown after P.E mulch was two
times greater compared with untreated control suggesting that
cabbages grown after PE much should be harvested at proper

maturity.

VAl Z= skt 5 3o 8HCollege of Agriculture,Cheju Nationnal University,Cheju 690-756, Korea)

! BAz5359 74 A (Pukcheju  Agricultural Development & Technology Extention Center,
Cheju 690-900, Korea)

P A FAF g 14 A E(Cheju Agricultural Development & Technology Extention Center, Cheju
695-180, Korea)
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20
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B $(19819)2 E7] A dE =2 AERALSE ¥ TAS Fole
a37F A3 Fe2duHEe A WA ARV} S Fusarium oxysporum
o g% A% 0~5cmellX @A %3 10~15ecmole v EA3AT
HEGon,

TE £(1996)E HILEGAE M2 F 320 H3n 257} 584TCY
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I 3 EHYHX T2 Sote| A2EALE(98H) (T)
~_T#| PE®WewyT |[pEuswd+Edr| W o2 F
%."é\ Scm | 10cm | 20cm | 5cm | 10cm | 20cm 5cm7 10cm | 20cm
| 8 5 1 4 37 | 3 1 38 [ 3 [ 3 [3 | 30 |
8 6 13 31 [ 3 | 32 |3 |30 | 2| 2w |z
8 7 | 38 | 3 | 3 | 3 | 33 | 33 | 29 29 | 28
8 8 | 3 34 | 33 | 43 42 | 42 | 31 | 30 | 30
| 8 9 | 34 33 | 3 | 3 | 37 | 34 |3 | 9 | 28
810 | 36 | 34 | 31 | 37 | 36 | 34 | 2 | 29 |
811 | 44 | 40 | 33 | 50 | 45 | 44 [ 33 | 31 | 28
812 | 46 | 41 | 36 | 53 | 49 | 46 | 34 | 32 | 28
813 | 3 | 32 | 31 | 4 | 39 | 8 | 2| 2% | 2
814 | 34 | 31 | 30 | 38 | 3 | 3 [ 2| 27w | 2
815 | 38 | 33 | 31 | 44 | 41 | 39 | 30 | 2 | 2
. 816 | 44 | 38 | 3 | 53 | 48 | 4 | 34 | 32 | 2
817 | 4 | 3 | » | 52 | 8 | 4 | 3 | 3 | 2
e 8 | 0 | 3 | 33 | 44 | 4 | 40 | 32 | s % |
819 | 38 |37 | 38 | 48 | 4 | 4 | 34 ] 33 |2
820 | a4 | 42 | 37 | 55 | 52 | 48 | 36 | 3 | 30
821 | 4 | 4 | 37 | 83 | 50 | 46 | 3 | 3 | 31
822 150 | 45 | 40 | 57 | 54 | 51 | 37 | 36 | 30
823 | 49 | 43 | 38 | 56 | 52 | 48 | 38 | 31 | 30 |
L824 | 47 | 43 | 38 | 57 | 52 | 48 | 39 | 37 | 30
8.25 | 48 | 42 | 39 | 54 | 52 | 4 | 38 | 37 | 31
8.2 | 48 | 40 | 3 | 56 | 52 | 47 [ 38 | 3 | 30
| 827 | 47 | 42 | 39 | 55 | 52 | 50 | 38 | 37 | 30
828 | 44 | 42 | 38 | 50 | 48 | 46 | 37 | 35 | 30
829 | 44 | 39 | 3 | 50 | 48 | 45 | 37 | 3B | 30
830 | 50 | 4 | 39 | 57 | 55 | 51 | 41 | 39 | 32
83 | 49 | 45 | 40 | 56 | 53 | 50 | 40 | 39 | 33
9.1 | 4 | 42 | 38 | 52 | 49 | 42 | 38 | 37 | 32
o 2 | e | w [0 | 48 | w6 | 3 | % | 3 |
9.3 | 4 | 39 | 3 | 55 | 5 | 48 | 34 | 32 | 29
o4 | a | m | m | o | 2 | 3 | 20| 0 | 2
| 9.5 | 38 | 3 | 33 | 4 | 4 | 39 | 33 | 31 | 28
« 2R ARE HAFE DU 20

- 27



E 4. ENSPAM 2|72t Sote| X2 ALE('99H) ()
R PE 28937 T
N ’ﬂ
4. %{ ~. Hem I 10cm h__ZOcm Sem 10cm 20cm
813 | sl 42 32 30 32 28
8 14 50 40 33 29 30 28

8. 15 44 35 31 29 29 27 |
| 816 47 38 32 28 29 27

8. 17 40 33 30 27 27 27|

8. 18 50 40 33 32 33 29
819 53 43 36 34 37 31
| 8. 53 43 3% 34 A

8. 21 35 32 31 29 29 31

82 44 35 31 29 29 28
8 23 32 29 31 27 27 27
““““ 8. 24 42 8| 2 27 28 24

8. 25 49 39 31 29 30 | 27
8.6 36 27 28 2% 2% 2% |

8. 27 36 30 28 27 27 2%

8. 28 36 30 28 277 27 %
8 29 46 37 30 29 30 27

8. 30 42 34 29 28 28 27

8. 31 31 28 % % % %5

9. 1 49 38 31 28 29 27 |

9. 2 47 39 32 27 28 27
9.3 36 30 2 % % %

9. 4 31 28 29 % % %

9. 5 32 29 28 27 27 %

9. 6 31 28 28 27 27 2%

9. 7 | 3 29 29 2% 28 21 |
0.8 |3 33 30 29 31 28
9.9 | 40 35 32 30 32 28

9. 10 38 34 31 29 30 27

9. 11 33 33 31 29 31 28
912 39 35 31 30 32 29
x* ZALA Y  AFE BAFT §ES 49
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6 HMFEXY 7|y e

(1998 84]

LN Az A7 7t & o
| S (A13h) (mm) }
! }
‘**P"é AF|n|AF |2y

44 | 16 | 151 | 217
64 | L1 70 0.0
100 | 101 | 00 0.0
101 | 127 | 00 0.0
106 | 96 | 00 0.0
101 | 110 | 00 0.0
108 | 88 | 00 0.0
115 | 105 | 00 0.0
96 | 11.1 | 00 0.0
111 | 119 | 00 0.0
946 | 884 | 221 | 217
114 | 55 | 00 0.0
105 | 66 | 00 0.0
22 | 20 1.1 0.2
19 | 52 | 00 0.0
100 | 37 | 00 0.0
95 | 00 | 00 0.0
30 | 17 2.0 0.2
64 | 90 0.0 0.0
97 | 111 | 00 0.0
103 | 111 | 00 0.0
749 | 559 | 3.1 0.4
48 | 90 | 00 0.0
49 | 31 | 00 0.8
25 | 24 | 437 | 195
109 | 116 | 79 0.0
94 [ 107 | 00 0.0
98 | 116 | 00 0.0
00 | 00 0.0 0.0
90 | 111 | 00 0.0
60 | 63 | 00 0.0
38 | 28 | 00 0.0
18 | 30 | 00 0.0

FEHA 629 | 716 | 516 | 203
|43 2324 | 2159 | 768 | 424 |

AR AFAR YA
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(1998 94€]

N B2 71e T Hnge [ 9z an | 2+
i o C) (C) (A% {mm)
I R A e I I R R e
| 19989, 1 | 254 | 251 | 281 | 303 | 100 | 113 | 00 | 00
! 2 | 253 241 | 282 | 265 | 97 | 114 | 00 0.0 |
| 3 1252 | 239 | 283 1259 | 105 | 11.2 | 00 | 00
% 4 243 1232 | 275 | 267 | 98 | 106 | 00 | 00 |
! 5 241 229 | 215 | 262 | 21 | 22 | 00 | 00
i 6 | 251 | 245 | 286 | 285 | 98 | 107 | 00 | 00
7 1256 | 252 | 288 | 293 | 51 | 104 | 00 | 00
8 | 266 | 261 | 293 [ 307 | 98 | 104 | 00 [ 00
= 9 [ 261 | 251 [ 282 | 286 | 67 | 107 | 00 [ 00 |
10 | 2631250 | 291 | 297 | 05 | 22 | 00 | 00
A 2 W] 254 | 245 | 284 | 282 | 740 | 911 | 00 | 00
1 [ 268 [ 263 | 277 [ 279 | 00 | 11 | 00 | 00
12 | 252 1249 | 280 | 289 | 93 | 99 | 00 | 00
13 1260 | 253 | 282 | 304 | 102 | 109 | 00 | 00
14 | 2651 | 255 | 278 [ 302 | 77 | 110 | 00 | 00
15 | 244.| 234 | 285 | 266 | 83 | 113 | 00 | 00 |
16 | 235 | 212 | 271 | 233 | 105 | 1156 | 00 | 00
! 17 1227 | 221 | 261 ;270 | 104 | 116 | 00 0.0
18 | 230 | 222 | 249 | 260 | 107 | 111 | 00 | 00
i 19 | 250 | 262 | 269 [ 321 | 06 | 83 | 99 | 00
20 | 247 | 254 | 281 | 298 | 00 | 62 | 762 | 200
EHA 2 WE| 245 | 242 | 273 [ 282 | 677 | 929 | 861 | 200 |
21 | 234 | 224 | 254 | 258 | 08 | 19 | 173 | 42
22 | 227 | 215 | 253 | 232 | 85 | 111 | 00 | 00
23 (232 | 229 | 254 | 2713 | 00 | 46 | 03 | 00
24 1230 1230 | 248 | 277 | 10 | 76 | 03 | 00
25 1 240 | 237 | 265 | 266 | 50 | 56 | 00 | 00
| 26 | 235 | 231 | 260 | 274 | 00 | 06 | 03 | 02
f 27 | 228 | 227 | 247 | 244 ] 00 | 00 | 04 | 00
08 | 221 | 223 | 229 | 263 | 00 | 07 | 168 | 05
29 [ 222 | 218 [ 231 | 239 | 00 | 00 | 2190 | 169.7
| 30 | 227 | 216 | 264 | 270 | 00 | 02 | 725 | 234
A 9 WE | 230 | 25 250 | 2659 | 153 | 323 | 3269 | 1980
Y%A 2 Wa | 243 | 237 | 269 | 274 | 1570 | 2163 | 4130 | 2180
* A8 A F A7)
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(1999 8]

0F 7L Hx e Az Al AR
S TR () (A17H) (mm)

-
’Z:A}%_l\ ;“ZIS_[I/__)‘\_} xq]z,shv_z,\} A F | A A F | 2

t
1999.8. 1 1 278 | 262 | 303 | 291 | 106 | 65 | 00 0.0
278 | 269 | 289 | 296 | 00 | 87 29 | 06
241 | 225 | 279 | 249 | 08 | 00 | 2482 | 676
249 | 238 | 00 | 00 | 450 | 29.7
244 | 242 | 269 | 200 | 25 | 83 0.0 0.0
250 | 244 | 269 | 265 | 03 | 06 | 07 0.4
252 | 259 | 00 | 00 | 468 | 114
266 | 242 | 307 | 275 | 53 | 34 | 03 0.0
275 | 267 | 303 | 294 | 15 | 24 2.7 0.3
10 | 282 | 259 | 303 | 282 | 51 | 50 | 04 | 1.1 |
TUA 2 Y| 2659 | 246 | 282 | 274 | 261 | 349 | 3470 | 1111
11 | 287 | 269 | 325 | 298 | 82 | 7.3 0.0 0.0
12 | 278 | 265 | 314 | 301 | 94 | 84 0.2 0.0
13 | 273 | 255 ] 309 | 200 | 59 | 56 0.1 4.8
14 1264 | 249 | 286 | 286 | 20 | 19 10 | 114
15 | 257 1252 | 275 1 297 | 18 | 89 | 00 05
16 | 253 | 249 | 275 | 274 | 12 | 64 | 00 | 00
17 | 260 | 243 | 285 | 280 | 88 | 83 0.0 0.0
| 18 | 270 | 245 | 300 | 266 | 87 | 73 0.0 00
19 | 268 | 249 | 295 | 275 | 91 | 99 0.0 0.0
20 | 268 | 239 | 281 | 262 | 14 | 00 | 1568 | 170 |
SFA 2w | 268 | 252 | 295 | 283 | 566 | 640 | 171 | 337
21 | 250 | 242 | 288 | 278 | 12 | 23 | 442 | 366
22 | 240 | 231 | 253 | 252 | 00 | 00 | 454 | 97.3
23 | 233 | 228 | 242 | 246 | 00 | 58 | 413 | 9.3
24 | 244 | 236 | 268 | 274 | 11 | 69 | 07 0.3
25 | 229 | 221 | 245 | 248 | 00 | 00 | 155 | 185
26 | 263 | 245 | 295 | 262 | 01 | 00 | 355 | 406
27 | 236 | 226 | 249 | 249 | 00 | 00 | 66 3.4
28 | 242 | 230 | 270 | 262 | 45 | 53 | 07 2.3
29 | 243 | 232 | 217 | 210 | 36 | 07 4.2 2.7
30 | 236 | 230 | 247 | 246 | 00 | 00 | 816 | 56
31 | 254 | 239 | 275 | 267 | 33 | 56 3.0 9.8
SFA R W | 243 | 233 | 264 | 259 | 198 | 266 | 2787 | 2264
49 280 | 272 | 1025 | 1255 | 642.8 | 371.2

2 BNV
)
w
Do
!
o
w

© o
o
=
o
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w
o

%2, M
of
=t
O]
3
o
™o
-~
w

* A8 AFAL7EA

_32_



(1999 9¢]

™~ L | WE e | A:oole | dz Az %} 5
T T () (A1) (mrm)
N E R R R R N Y
1999.9, 1 240 | 233 | 263 | 274 | 63 8.7 0.0 0.0
2 244 | 231 | 259 | 259 | 21 2.2 0.1 0.0
3 240 | 239 | 253 | 280 | 07 0.5 06 0.4
4 239 | 242 | 2715 | 215 | 07 45 | 481 12
5 262 | 247 | 295 | 265 | 22 1.1 59 10.0
6 273 | 249 | 295 | 271 | 00 00 | 224 | 227
7 261 | 256 | 288 | 287 | 50 8.8 1.0 0.7
! 8 258 | 253 | 280 | 282 | 103 | 107 | 00 0.0
| 9 270 { 261 | 297 | 288 | 83 79 0.0 0.0
10 280 | 262 | 305 | 297 | 3.1 4.8 0.1 0.3
&8 2 | 257 | 247 | 281 | 278 | 387 | 492 | 782 | 353
11 261 | 251 | 279 | 276 | 62 6.5 0.0 0.0
12 252 | 243 | 273 | 274 | 53 1.0 0.0 0.0
13 248 | 254 | 260 | 280 | 00 00 | 352 | 357
14 260 | 258 | 283 | 295 | 92 9.6 0.0 0.0
15 257 | 248 | 281 | 280 | 82 55 0.0 0.0
16 245 | 244 | 255 | 285 | 28 7.2 0.0 0.0
| 17 229 | 227 | 248 | 259 | 00 00 | 131.9 | 180
| 18 255 | 268 | 268 | 206 | 00 83 13.8 1.0
! 19 276 | 265 | 302 | 295 | 00 76 35 1.8
{ 20 | 256 | 236 | 303 | 260 | 67 0.0 0.9 0.0
%A 2 BT | 254 | 249 | 275 | 280 | 384 | 457 | 1853 | 565 |
: .21 230 | 244 | 251 | 278 | 00 15 | 246 2.7
22 218 | 214 | 227 | 246 | 00 00 | 1065 | 423
23 228 | 216 | 240 | 236 | 00 00 | 1107 | 342
24 225 | 214 | 236 | 232 | 00 40 2.7 0.7
25 218 | 213 | 253 | 234 | 98 | 105 | 00 0.0
26 | 217 | 218 | 254 | 272 | 101 | 106 | 00 0.0
27 224 | 224 | 259 | 271 | 101 | 100 | 00 0.0
28 224 | 225 | 263 | 270 | 96 | 112 | 00 0.0
29 232 | 232 | 269 | 274 | 100 | 108 | 00 00 |
30 245 | 235 | 265 | 266 | 37 42 0.0 0.0
SHA © Ho| 226 | 224 | 252 | 258 | 533 | 628 | 2445 | 799
Y%A 2 W] 246 | 240 | 269 | 272 | 1304 | 157.7 | 5080 | 171.7 |
* ZLF A F A7
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FuFAIESH o &Y A} 71T 9YFTHE 10893 7HA AAE AT
99 RE ANESY FAHol vEldr] Alzsld 1094 e7tA FF3Rou
0 olFol & t] o) olgo] FUIEIA Gtk whEbM FuiFel - Fusarium
oxyspourm o] 21EAd IS F A7l ByF ZA ey ol 109
HETA F 15~20d HER FHE AT

199819 A A3 FF9 oS FoAle IEE #F93t9 ‘YRE Y]
1% o) W' 37.2%, AMAE 0] 333%Qa, ‘-3, W@y, 'YREY

& oW &0 mmy wols AEgld AT F ZALE ATHE 7).
7. SHIFAISSY olHE (1998HT)
(%)
e’

£ A B C D E F G H HB
AMA B 472 166 55 83 416 250 500 722 333
3 222 139 27 166 166 27 361 667 221
2k 416 368 83 250 500 361 472 528 372
92 0 27 0 0 139 26 0 306 6.2
ulgti o] & 0 83 0 27 27 0 139 194 5.8
YRE Y 0 83 0 0 83 27 0 56 3.1
B 379 144 27 87 221 115 245 412
Ag)(A) * ok #
FEB) * % %
(A) X (B) ns

A PE 284Y

B EWAEE PE BEEH
C : Dazomet 2% PLE HE9
D : Ao Al 85 PE BEYA
E: %29 g% PE 92833
F:PE Z8YA% €

G : Bacillus A% *2l$ PE €844
H: gz+

F
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AESFH & e diF FF5Y AAFY F9 PE 98 ¥ AT
o] oW &o] 472%FA=H BIEd dzT olWEL T22%E Wl & AolE
H{3, PE 9§ ¥3 F Hdg HAT MFolre ool 260%2 6%
Folgdrt. Ader }‘]‘g"r‘ PE 28 247 ¥ g4 X&%¥ PE 9% ¥¥
A7 o)Wl 747 83% B 16.6%E 53] @il oA HYE EYL
= AYd EdUe #2718 ¥ 33 ®=e 939 BHd AHy3d Ao ¥
oAl Eckll AT U7}t wolAA HER uijF FAE AESH (EWHR)
ol go] Yolxle ZAOR HolW o= /JE £(1979), BWH(1980), WK %
(1986, 1987), FEEF(1996) & o] B39} Y s Aot

199992 ok sjof wEte] w7k AF RS B9 ojdE IHFAESHE
AA wAste FEolUnt. BFEE ol &% EYALE 7T FtY EY Hol
Scmell A9 zl&o] &7l 3¢ 285Ce) Hldtd PE ¥E "I T& Fuxe
o] Pa2E7 408CE & A UHeHAY 2 &22 FA8 A&7
7] Wi g Ayt W Aol obdrt AAFHAT. & HA(1995)
£ 40~45T7}F 14~2093F A&Holof HGE EY &% A8 ad47F veido
2 e 0939 olHA yPgatdME 14Y ol o g HAFHA HIY
ermg Fid Adrt AUY ez AAHUTGE 8).

199951 ¢] o &2 w7} W go] Wol dxAIZte] R v FFaA
Bt ZFade YdrRg e gt old§ JdRAeE Aste] ANkHo
E duFAESH & dut ' dAH BYE My AnE 27 ¥
UT A2 AR U



=4 olgE (1999 )

H 8 YHHFA

nn

(%)

~FF ~ )
2 8)” ALA| & 2R TR A QAte]  AMAIFH o) 2 2)

A 23 a’ 00 b 16.7 a 27 a 83 ¢ 193 a
B 137 a 00 b 110 a 0.0 a 27 ¢ 167 ab
C 250 a 83 ab 193 a 110 a 390 a 11.0 ab
D 140 a 113 a 19.7 a 53 a 140 bc 16.7 ab
E 16.3 a 5.3 ab 277 a 27 a 27 ¢ 17.0 ab
F 277 a 00 b 280 a 11.0 a 57 ¢ 00 b
G 193 a 8.0 ab 83 a 0.0 a 27 ¢ 110 ab
H 277 a 140 a 250 a 13.7 a 223 b 28.0 a
Y/ -
A PE 9UEYH
B: Ev A&%F pE Y29y
C: M3 N&5 PE 984 A
D: HdF4 LS PE JEEUA
E: Y1EX Hg¥F PE 9EYA
F: vlo] w3y A &% PE HEYA
G: 4E HgF PE 248493
H:dz+
YDMRT 5%

I 9 EHYHEAAE XME|A| H|ZTE0| SHHFAISSE Lol 0lx|= &
(199944 ) (%6)
T s ALl B ) ol = Al @ Alo ALA = 2
. tAg o € S JRALol  AMAIFH  ixd

JHREH 23a 00 b 167 a 2.7 a 83 a 193 a
714 1/2% 333a 197a 307a 110a 220 a 163 a

714] 2 & 26.7 a 53 b 307 a 27 a 140 a 193 a

“ DMRT 5%
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® 9v FFAESH Aol Hlg FE9 Fo wet oFA W] o}
H7] 98te] BfSIESASE A vEfaFe] GulFAESY Wi e
FEFE AN Aot PE RES 93 HYsy] el vgs B, 7y
REFY HBE WY T, 7uIEEF] 129, VHIEEH 269 vgE ¥
d AE7E vusgAT fAH s & Aolrt gich

Wi g W& wAlske HlEe § 103 Zo] yxTEe
775% %2 PE BEEA+EETE 192%E E%1,

10, YHFASSY HHF TALE "I (1998 )

(%)

— "

qe e AMAS ex @E 93 dduel: YREY 9
PE Hams 353 500 27 00 %0 500 320
=R AR = )
bE BE93 333 600 692 250 1000 618 618
Dazomet #]&]%
PE Bgwd 1000 1000 333 00 0.0 00 571
Aol 5 AEF :
PE HEw 1000 1000 556 0.0 333 00 60.1
=z A 867 833 556 1000 1000 1000 771
PE HE9YH
PE dEHAF 00 00 231 1000 00 1000 192
ed
Bacillus subtilis 778 385 1000 0.0 100.0 00 559
A2l % PEREYY

oz 769 792 684 727 1000 1000 775

y 52.1 704 443 375 64.7 80.0 519
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R ol &
Hx el ¥ X1 o
ZAPER uwy ¥4 é@f’g ZAIFRS o|HMEI| 5 ‘(/f
(o] (s
1998 81 3 10 400 68 17
1699 34 3 3.6 150 21 14

7 WE X4 X50F

EO11E Q3 AATAe JuEASeuol WA EHNEE A
olt}. 1998l ZALREA 814 FoA Wy REFe] 87 TF o2 10%E
BT IR 5054 2AS AT el AU PuEE GBIV o)y
& 17%% Uehiadnh e 19999l ZAESY slA F 37 EFNMT
Wgo] SlEm, WHEHNMY oWEE 14%2 WA Ueht oRe

e

1999 W7k Bl Y MR A7 ASHYoEE PFASSES
09t Fusarium@sl 4% B AAe] HFHA F3k7] wWEo] ohdst Alzs)

A},

2. gl AMAH

A A 2 AY £ APIEZY EG AEE M pH, #7118, 44, A
©7 § B oS ZAMIATHE 12).
EY PHE A dd 512 HAA 6~65 Bt o @ted A Fole

g4

AwE o g pH 227} Le7te A$L Rtk PE 2893 H3e pH 67
2 7} E%a, 1 thgo] Dazomet ¥ &% PE BWEHY xe7e PE ¥SY
A+ El977} pH 6028 Yent AAA WYz Fuch
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" QAke Ay Aol HAA 350~ 450mg/kg Eob oA £ 583mg/kgol
U Hds4 A E&F PE 25493 MyF, PE 9533 X7, Dazomet
AelF PE HEEA N FolMe MHeHin gFo] eyt 432 =AU

AEe Ay Aol HAA 6~ Tmekg BT W& 28me/kgolded Ag ¥
A& Ta F7Fehe AFIAX T HAFA Bibe g B3

o

[o

12 MY Z3e| EY 0[5

10

o ZAL A1 (1998H )

= = H(L5) T ETHF P20s K Ca Mg
= PR (%) (mg/kg) (me/kg) (me/kg) (me/kg)

A A A 6~65 2~3 350~450 0.7~0.9 6~7 2~25

A 8 A 5.1 25 583 0.7 2.8 2.4
’ AL 6T 1.8 432 05 3.1 33
P
B 5.7 3.1 623 0.4 24 14
C 6.0 1.1 450 0.7 4.2 2.0
D 5.9 15 413 1.1 45 2.3
2] .
E 5.7 2.6 601 0.3 30 1.7
F 6.0 2.8 674 0.4 3.0 19
G 54 2.3 681 0.6 26 1.8
%
H 55 2.8 747 0.4 2.6 1.9
Z -
A PE 984A
B: ¥8AL% PE #E93
C : Dazomet A 83 PE HE4HA
D : o445 AE&F PE Bgu
E: &5x9 X7% PE €843
F:PE ZE&94% gyd

)

: Bacillus A|F #2]% PE 8434
“H: x4
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G A4 T 62YA 2FE 2AL HlagAed 199899 F¢E ® 139
Aol ol MEld F5¥E BF 1EE foddoed, A FE0 Az A
FoEH FEY 2L v} 333ecmE B AT s & Ugolae
383ecm{th. Held =24 W27/ 302cmE JFE A3 Dazomet 2 E
PE BE8WAHFE 402emZ 7HE Ak

E 18 AdfF EF ZAb Ao (1998 E)
(cm)
42’ A B C D E F G H ¥ &
% i
AL A & 368 398 410 380 345 338 416 235 36.0
93 362 388 414 358 348 341 393 335 36.7
gk 322 380 387 328 336 326 376 252 333
7l 3b2 354 3717 348 333 332 374 322 349

4[)_
yetolA 370 389 422 388 364 385 413 333 383
YREZY 346 383 406 359 354 347 399 336 366

Bt 351 382 402 36.0 344 395 346 302
‘_‘g](A) * % Y
(A) X (B) *
Z .

A PE 984

B: EHAL%F PE HEYA

C : Dazomet X 2]% PE 9§43

D: Hd44 A% PE 984

E: Ex9 A% PE 98494

F:PE HEHYNF g

G : Bacillus Al¥ AM&F PE HEYA

H: dx3
Y F-value

« ZAPLAHE 19989 119 799
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A4 13494 2AME G B TES R 149 o] ANEpd FFE F
b= RER F3YR, Aot FEL A FEdc F5E FF
o] @AVE AHAIFe] 21kg/EVIE A% HF & FFL FILE 26ke/EV)
Aok HAW 759 AV)E BET 2.0kg/FEVIYSY Bacillus AF A F PE
YEAA Y Dazomet X E]F PE SEHATI}F 27kg/E7|E Sk},

T 14 Meld ESY LuiFE FE2| Xlo] (1998 x)

(kg)

. =] a]”
LA s ¢ b E F G oH 3w
"o ™
A} A B 19 2.2 2.3 2.1 19 1.6 2.6 2.2 2.1
3] 2.6 2.5 3.2 2.3 2.3 2.1 2.7 1.9 24
Rl 1.7 25 2.8 2.3 17 2.2 2.7 1.8 2.2
+zl 27 25 27 2.6 24 25 28 23 2.6
Ui ghof o} & 2.3 2.4 25 2.2 2.0 2.3 2.7 2.1 2.3
YRZ Y 2.7 2.9 2.8 2.7 25 24 27 1.7 2.5
B 2.3 25 2.7 24 2.2 2.1 2.7 2.0

i—] 11] (A) * o Y
EZ£B) * k¥
(AYx(B) ns
A PE gEgHA

B: gHAEF PE 489d

C ! Dazomet X 8]% PE 9&4YH

D : HdlFg AlEE PE HEHA

E: 29 Aqe|¥ PE 4§94

F: PE SE43F gHY

G © Bacillus A% A e2l¥ PE H844

H: oz

Y F-value

w Z2AMEAE 19999 1€ 179
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HYgd EFL5E #8] PE 95 3% A& AASNA ¥ 2 2 vz
YU FEE FARUE B¢ PE LE dHo] dulF A|o) viXe %8s =
AVek An 23 B 159 ol PE WE dAXE Hiol bemEB &
30cmBE} 120% 2 © A3, 75 ® 163 o] PE g €934 Hgo] ¥
V% 24kg o8 WET ¥71% 202kgRTh 118% 2 F/18ch.

Wk €1987)2 Wi, o] 2xye s "WA AL Awe ERs 4
EY A HYd EY £%5& 37] 4% PE €98 A& AAA g A
B JHE AT 7o YgE EF 25F PE S AAR 7E AN
8} Hokewl WA AL At 2A AAF wE] LA a9t sica &
Aorn, Aol o AHANT eI Gk, AT wE] Kol ofF
Wy FEe FrRERthn Bagh W49 dXdle Ao

e 199999 e 24 7tF 25 dzTe Ml Alold] g
2pol7F e Al FSkTH(E 15, B 16).

iy
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H 15, = ET EAF AT (19994 )
(cm)
_xEz
F3 ) . ) .
'%F/l“\\ AMA B ) e Al Ate]  ALAH P21l
Z SN
A 374 & 333a 374 a 318 a 318 a 30.3 a
B 342 ab 293 a 3l12a 313 a 336 a 307 a
C 35.3 ab 30.8 a 344 a 293 a 208 a 30.3 a
D 325 ab 283 a 305a 27.8 a 288 a 29.1 a
E 209 b 283 a 299 a 319 a 316 a 283 a
1D 304 b 295 a 26.8 a 28.4 a 289 a 274 a
G 305 b 319a 325 a 304 a 337 a 258 a
H 31.9 ab 30.0 a 31.3 a 28.8 a 320 a 292 a
z I
A PE "9&94
B: EHl A&%F PE g&84i
C: 4435 283 PE HE49H
D : Hol4&4 A &% PE HEHH
E: 71E4 AHegl$ PE 28934
F : vte]leH34 A 8% PE UEHEA
G: HE X% PE 9543
H: oz
Y DMRT 5%

« ZAMY 2L 19999 119 8¥ Y]
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E 16 M2 £E3Y PuiF F2S52| XI0| (1999 )

(kg)
N0 AA® de wE Ao aA#A ded
8" .

A 28 a" 27 a 23 a 26 a 2.0 ab 20 a

B 2.1 ab 21 a 17 a 21 a 22 ab 19 ab
C 1.8 ab 19 a 19 a 19 a 2.1 ab 1.7 ab
D 16 b 24 a 1.3 a 1.7 a 2.0 ab 1.7 ab
E 16 b 2.1 a 16 a 21 a 2.1 ab 14 ab
F 13 b 22 a 15 a 19 a 16 b 13 b
G 2.4 ab 2.7 a 23 a 19 a 24 a 1.3 ab
H 1.9 ab 21 a 21 a 22 a 2.3 ab 16 ab

A PE ¥U§33
B: HHl Al&% PE ¥Y§HEA
C: A48 N85 PE 3843
D : Aelg4 A &% PE Y523
E: 784 8% PE WEUI
F:voles sty A §% PE 9893
G: A% Hel¥ PE 9843

H: o+
¥ DMRT 5%
« ZAQAE 20008 19 20799

o -



HEE Fol HAe

o
o
flo
oo
e
_(1){_1‘
s
el

FFE XA A2 FH IR
7

g7 d4o] Vel AEAL A A4 gled PE 98493 XeE 34
& Aol ou FFo] QAex oprr] st AU X 174X 2
o] PE UEEA AHIYE AU AT BEAS(ET &)l BT 30.1%E 2T
194%5% 29 AE ¥4 Ueserns PE B&HAY A8 ML F¢ode

$8 A71E A gial Fr)e el g "art g AR AgH

o}.

E 17 YuiE SEAB(@TE)0l 0l PE BEYE M2l STHI08AE)
(%)

T APAS A w3 W@diol: YREY WHE
PE 9&8¥% 119 274 167 845 405 536 391
2T 00 00 83 500 250 333 194

x AN 2= 1998 2¢ 179
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A48 Fq g

HYE EdAE o3 PHlFAESIIEHRY A4S A4S A&lA
AFAR] AFE RAFT THE s 1997d 1095 2000:d 2974
Agg 23E aostd ohe gk

L BgEE ol &3 Edas 7T e AL e wa zolzt Jovt
A7 hzFo] vsted A fFAHNUC 989 A EFH
10cm®] HnALe] HFEL dizT R9CHT PE FE AN
55C ¥$t3, PE WEHA +HEFE 125T7 =4 Vel a8 PE
EHA+EET EGAo] 10cmelA 40T ol 715" &2 24¥Y0l
oh '99d 8 A$e 10eme] HuxA2 Hide] zTrl 203TolAx PE
LE MY TE 342CTE 49T EUAT 40T o) 718E o] 5dUs)
Eahatgloh

2. A9 FFH 2 FFol st ARG 43 1998del= PE 3854
H+ ¥4 Dazomet Al-&+PE BEHY HejqA AFo] 3t 1
Yy 7137 X gkd 1999ddlE & Folvt i

3. 19989 A& (ERFR) LWES Dazomet Al §+PE UEYH
el M 7bg wekal, 2 ool Hd44 A8F PE g9 AT
o} PE 38 9 +EEdF7F @tk 28y 1999de & thE o] vld}e]
oiB3 FE APAE WL VWA Ui A¥IAUT, RY, A
F, dxelold 4% FgHe] At vehgAe 19983 T F 38R
3k,

4. PE "E&4YHo] oS Aujd] vjA= EIE A A 240 5L
iz v 120%6A =8 2A ey S5aR7 UAQAT FHPEE
F&)& PE UEEAE7) dzTol wsl 2u) A Fol AT F A7
S8atejol @ oz AtEs Yok
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A2F EFNAERE, 54, dAXEXA

R AL o’ AN R

Detection and identification of pathogen and
sterilizing temperature

Kang, Young-Kil', Yang Seong-Seok?, Oh,Dae-Min®, Chin,Seok-Cheon®

ABSTRACT : The pathogen isolated from wilted cabbage was identified as
Fusarium oxysporum in terms of morphological characteristics such as
spore color and the shape and size of conidium. Fusarium oxysporum was
not isolated from the soil under P.E mulch +plastic tunnel which had the
highest soil temperature and disinfector Dazomet application +P.E mulch. The
density of Fusarium oxysporum was not changed with time at room
temperature while it was not isolated 25 and 5 days after the heating
treatment of 35 and 40°C, respectively. No Fusarium oxysporum was
detested at above 45C. When cabbage was grown in the soil inoculated
with the pathogen after the inoculated soil was incubated at 45C for 1, 3, 5,
and 7 days, no Fusarium oxysporum wilt was not observed for cabbage

grown in the soil incubated for more than 3 days.

b ozlziehs ool EHCollege of Agriculture,Cheju Nationnal University,Cheju  690-756,
Korea)

? 4)9}3}7)4 Y (National Institute of Agricultural Science & Technology, Suwon 441-707, Korea)

* %27 % 4 (Rural Development Administration, Suwon 441-707, Korea)

1 A2 2%91 714 (Cheju Provincial Agricultural Technology administration, Cheju 690-170, Korea)
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A1d A 4

S8 yely] ol AuiEge '98d 4,440haB A A 157 2uje] w©H
FNEFAE Boln ler FF ALY B AHFS A% FUY AR o

#

&

FulFe YA Aez2M 7 AGe) ggre Aul FYPo] EE o glo F
ARy Thsdte A AQuia el of 2% E xASe AFme] AedE 8
4 Fol 9Este] 12938 ol 3Y Ful AAAA Edste dEAuF
ol FF& olF 1 Ut

AFzoMe FEAN AGEE rold FAAE ol el dniF
o) A% dd ofexdelA o 309 d B AL AREAY GE EF
Hell o3 a7t 2 solva e AAoH 53 3~4d AREE od
Sl ol =gA WA dEetEe A ESW(Fusarium  oxysporum
f.sp.conglutinans)e] A8l LA Y Fuitt F7hske FAHAZ ¥ F7)
e Yarg Ede 4R Ak

Fusarium oxysporum & A{AY BgAFe] &3t AFPRATAS v
FEAEA, 28 JFAR] FHIERE AT wigrldA Hdde #F
& Agdle HAE gz gort Fride WE BFNoly HANe AxE
s, Fdo] PHE REL A3 JAMoR HAL LFEAATAE diRE
A Eoin] AYY F& FREYo|R RIRYIAE 259 Rt FHXE
A rEen Lud TAA FAEed AFL T~1lmelth. BUTe WE
AEA S Aoy B &AM gAY FHEAY] HeE YFHT HE BEY
Fol 9y Ex3H F2 £ dxtel Eol TFY A ol o8 @ Ag

2 olBH L e Hoew d#lA Qv Fusarium oxysporum T &3] a4

i
iz

= FAEES M, 2F, F, AF, e, okaveAL, vhy, 5, F
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s, o, FgF, FulF, o], 7], BEviE, 3, FY, ¥, AFA F oA
go] g#A gk

FHFAET L 18003 Lol wFe FE AHAM HE LAH oF
vEel i Al Frhel B dsiE FAon, dRAAE 19524 M-S
HARRen 1967d FHEEHE A8 BE Ao YA FHol ole] 4
Z4/dol FEHA HAAR 53] AFsFHH A& AF AuAAA ol EAstn
Atk FTHERREHEERE, 1979).

FiF AEIHL 4FFH A dRANN F2 B AFm A
A re g ZAE 1A EHY s EFASAE Mdte A YA 9
Eata gle AAoln. dev FY A WAle vlgo] ol v &4 3
2 4%E v 89 ol FAA Y AFHE ARt woldes AR}
oA 3 e FAlelth 2 ol WA WReRe BFT|Y 2d, &%, AY
A EFF 0% T 2 WS 2 B oy ok A WA W
At gESE AL AV AoBE AFHE FIVC HEEE 083 BEYL

FAeg oA 7HA HAWE 5 Agsie Aol afHoln FAG
Al sdo] 2 Aog AzeEn

€ e FNFANESHE A Aty 45 BYE HAF & EF
AM EFVAES HE TS HUdY S42 wHll w=d ¥day o
A EEE ALY 2o wE B2 WANE gdaz #ysach

p
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A24d As 2 YW

1.

o&

2T 29

A

1998 okuj= Azt AHiAel AMNFE BAZE BYG $£98 AYM AE
1 FAE Rolx oY S BHES AP FdHANUEd R AFEF
d7led A¥dolx WAdng s duTE 23 AHI oHzFHE
06cm AEY ANE HEdd 1% Ao}FAMIEFNaOCHL 2 183 ¥
Aidt & A% 9em® Petri dishell #o] ¥-& WA(water agar) WA $lo &
BEa 256TE A" F7l0A 5Hzt wjFstdth. dAe] Ags Zepo
PDA(potato dextrose agar) BX[ol o]t & TiA] 5U3F wj<sigdrt, wiYdE
TAME PDB(potato dextrose broth) Wi Ao oA 28CellA 110rpmo. & 4U 3
A wlds 5 FulF A HED g HAAE U dn HLdEE
AEelsted PDA wiAd] o213 & 25T L7l X 15~2093F wigsiax 4
AE AFEATA} HPERAEZ] e ¥ 2AVE BEHu A 4000 &

#3to] Snyder9t Hansen(1940)9] 54 A <2 vlmslsd .

2. EGmAEY A&

Bdd Egamol off s1A EGuAgY mAE 9¥L GolrmA ud
Ys7] A3 A Ae) Fo B AN WPES By 2 3A4 2
& AAsT
B2 A5 S IR 29 IFE EANA AAs B2 He F E

(o]
O

HE WAYND §8E X8 Fusarium oxysporum ¥ w]x¢]l Komada ¥ A
o] XAt T HE gt EE¥ TFE PS A v H¥Esn g

M1l M 5AZE M FEd £x WA DEUCHEE, 197). $RIES ¥
WFAASHE HEskn BF AEse] AMSEA P ojng AU,

_<53..



3. FAMFAESHERMNTY 2 =4 R 94 25 79

P FANESTH T UEE ZAEY) A8td 2 AlgTE FulF 2AEY
Zol 0~10cm)dllA Mzl A, Mg F, 58 F 330 X EFAE 300g A=
£ AFsa AHE AsE 2mmA2 AN FnF 4L F AR 30g& 270
meel FF4(600m EtaZ)o] A F 308 VLIHAT

WA Fusarium A uiA) Komadabl A& AME-3l9t BG4S 34E &
4 10mE 90mee] FHSol ERT thE Aq7lolA 10mE AHF st GA] 90me
9] ZHFol s43le 1,000004-& TEAJAR olRAE F ESIA 1mt M FH S}
Ao E38 thg FEUz TIF =Wt o] AL 28T wjYg7)d
A 4~547F W F Ak BWel @ FAUE Hola Abdl RWe thaAyol
Uetvs @& Fusarium oxysporum f. sp. conglutians® ¥33ld L & X
AL Tk

) FA S H (EEM) TS Petri-dish(PSAU AN A 443t wijekste] 2174
0.5mm Cork-borer ¥ 37|¥ & EF wiAo] HJEF3Ath BEF WA =4& &
E(FER2) 400g, U71& 100g, B 100m Hl&2 I3 z2Aste wWgem
sl on, o] AL FTHGo0m) 250ge T 7 HE F 28T g7 A 10
A7F wiFstdn) wmd AFE AEM®EA) 370g3 YT 7088 EFSS =
Zt28 §71(A A 1lemx o] 15cm)dl 32 4, 35T, 40T, 45T, 50T, 55T
o exdz Hedle 59, 109, 159, 208, 259, 30¥ Fo Aol & B
AEE 2AERTH @ ol A48T viAE Komada WAE AFE3IRALH A
BE BN @HBRTHRE)CE 498 ALE3te] Ao EF3to] Alst
Ak
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FEATEAY nde B T 958 2YS 31 JUn 2 AR

A3t R Aol ATy Ao HHFAole 55~110m, & 25~35mY

o WP EYERRE 3~4709) Hute] QANT FFLol= 225~374um, FL 3~

45mE FE Lol WE3w Rt FRUN Y RYL 31 YUtk olate

Az wol FujFolA Helgh HUwe FFE Snyder?d Hansen(1940)2 )

F3te] o AFAE] BH T Foxysporume ezl EA9 FALe)
El

AN 3 SRR ZEH =V AL & & AAHaF 1),

2. EGMAAES AE

rr

HYE EFas AR Helde BEYu4E wstes zAls 29
3 2kt

FufE AESHEER) T 0T aYd EYLS ARE 233 95y
ARTEE AP A(98. 7.19), Ag F(98. 9. 5), FF F(99. 1. 1D EF

=

AEE A FE Belsle] UEE 2AE A E 1% go] Fol Huly
A g R& Dazomet A4 ¥ PE U8WA A7 PE 9293 % 5
Melpoln, Fo WEyl @He] $e R PE BBUA Melwe Bxa A
$% PE ¥E94 A7 PE 9893 ¥ €Y A2l da £ 2ol
PeEA e AL WKU8H)Y) B vy AFE HAT S8 Fo o
slg) o Wwst Z) EEEEEDREES
9 A £ PE ¥E WA AT 293 PE 9E U39 F 69 HeTe o
27 €08 et

o

(o

XL Dazomet ¥ & PE ¥

i
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H 1. AME ZRML Fusarium oxysporum T2 YE HiS}

( x10° /g soil)

Fusarium oxysporum W%

=]
A8 A A g F F g &

PE 42 93 870 30 200
EBA) &%

800 830 100
PE E& 93

= S

Dazomet % 2}-¥ 370 0 1.100
PE ZE 43
A AEF

170 260 100
PE g% ¥
22H 4%
PE WE w3 450 100 2,250
PE HE ©3%
Hag A 230 0 2,050
AR Al

820 600 0
PE 3% ¥
= 330 630 1,500
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PE982)E B8 YHEHAY AEA PE 98 ¥4 59 o3 F73
EH7tE A& Wl e AYEYLs)o) EY vy B ATE
FEFE T A 53] AR ML BodE 9x7) 3L AHE
FASAIL, HEE(MEE) 2 SIF0FREY F98 B Wo| B¥s
A HE, Hel F83 Fole U8 vAEe] F78te A% By e i)
209 olFlle AE AP R FEt AEHO RBHRE) ) FUHATin
gy

JEEA99)E BFE MErt $EE EdS AudFHE AHn H4gu
WHHBERE) A o8] EF 59 Fusarium oxysporum&a# 119 o & Al

T 2R #& ZAS AR Fusarium oxysporumZ o 2097 Mgz &3
FAYETE £oJEAL, 2 W] AMTES 4097 o) HYUL W A=) ¥
AHA Asete AL W iy B x5 ALSHE 979 ASde
40 oldel AelellMe AAlzte] 1& ARyl 7|dEol HUdT Y=As s} B
ALE ARdATR PL, BYd EdAhSd s gz B4E AdAHY=
v 207 HEade A9 Az UEE I/6AEE AAY 4 Q3 4097
ol Melstw Aol wAstA] gkokria st

E 28 EY 10cm ZoldAl HYd EF 25 Ay AF ANy F9

Fusarium oxysporum 3 ARga, WA, Alde dx #His 243 Ax

il

Aeld Aoldh FMFAESH Y WAFQ Fusarium oxysporum T& %4
EF &5 A3 ¥ PE 98EAAGTAN dX3] FEUTh AEA =
T TS FE AMITE FAYFAIME gold vhd PE WAt A
= Hadhe Aot SHZE Wdwd Wit dgwow ggo] 5T W
A R At ¢+ PE B&84AAL A M ARy 4933 go] oy
e =E & HEdke Aoz Heolw BYgd HMeld dIFE o)L AR

A A oPEe BB B e Hale Folv Al v8 &4

.
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g Aog AZEy, ol e BX £(19%)0 HIYE EFLEXAE 3
H EE L8 Foldte §YT APV B Bo] EXIA Hu w3
28 HATol AFe) 2xHer HYHE ARHA & F Y& Relgn @
Ba W83 dAse AU

AE F1982W)L HEE EY &% AEd 3t EY £9 Fusarium
oxysporum@ WE7F o|BA Waert 2AME 2 0~6em oA AEHA ¥
SkI 10~ 15cmol A& oF 60%, 20~25cmoll e 9 20% ZAHATHL dE 1,
WK 19802 AFA AEREHE ?43{]% HAE, Qo] YFEPWe] W
T, F ANESH BT e HAFY EYHol 10ecme} 20cmelA Az #10
duitt EF AlBE AFHStn 4 HAT £& AR A4 JEE 39S BE
E< Zo] 10cmolA A 109 o]lFee H&=A sk, EY ol 20cmel
NeE AP Tz AEHAAAN A Ao FFel wis) 1/10~1/202 ZAHTh

3 3

2 ElYY EY4AE XMe2|o o EAd0|dE U vig

F.oxysporum A AT Wwod A o
(X10% soil)  (x10%g soil) (X10%g soil) (X10%g soil)

-+
4

Agd HYF Ad AdF HAW AHFE ALdd HHF

PE 38494 60 1.0 14.0 5.0 1.5 210 190 305

W =3 5.5 3.0 145 19.0 2.5 6.5 205 215
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Full FAIESH (FEERT AL EE 24187 98t HMYTFE By Uy
3t & AHEHEE A Ao ¥ 39 Zuh

ALoAME 59 Fo 304 F] E& Az & &7t ey 3BT A
FolAE Hel Mol 150x10%/g soilellewl, A2 59 F 19x10%/g soilg #
o] A=rt Zastgon, Aeride] doldsE HAH v dEs FoEUCH

ColAle el 109 FHE, 46T ojddres A 54 Fox wo| £HA
B RAoF Hol &x9 °§("%k°l A FELEE & 5 AT A °$HHI2“‘MI
ESHEERT 4t 3BT 244 Aol AKEFE R dade AL
2 vehd FEF £0199%6) 9 Baudk dAEAT a8y olRe I 2=t
FA" e Ueld AFolEE HA EFAME Oi Aot Y& e
AREAT & HHldo] EYdeld EAgdE EYAC] 10~16cm7t A Bol
FE3tY 26emZtA R EE EEEHF %, 1981, WK £, 1986) o7} kol 34
ong AMMEZAAN T AEo] g HU2E F o8 A 2@ WA
% HEY} o]FojHerd Aoy ALREHUC

]

Ol
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E 3 Xe|le2=o) WE Fusarium oxyspourm T YEL| w3}

\\\‘_‘ 2] d 4 Fusarium oxyspourm o YWE(X10%/g soil)
L e ou
Helex . AP 5UF 10Y9F 159F 20UF 269F 304F

i 150 154 86 115 116 168 110
38T 150 19 11 12 7 0 0
40T 150 0.6 0 0 0 0 0
45C 150 0 0 0 0 0 0
50T 150 0 0 0 0 0 0
55T 150 0 0 0 0 0

FH $£1996)2> EY T FFAY dxAe da) Exe adE HER

B FFA= 3B5CAA 5AIZE o] dEAE 40TAA 15413 o] FA =

i

o

m Algsitin Bostga, AE L1979 wrig e Adel 8k
Ao 717 aga greEE e AR X259 Ve gisle]
A BUIHFE TS 45TAA 2447 olu) HgdH AlEsle oW F
£ 3Y OHEE 6¥U HEHA AU 40THE oHEGAHE 20¥ Fim
BATY AES Gk 01582 HIEFEH 92 HAY 3 Eda
ol whEte] A7 §92E Uustn AxAC PE 9E9AN g5
TOE g A5A AW EGARLE AEIAN EF wAdTe] ofF He

Hol g wole =AL EYeEr) A K XIEE HIE EY
A5 Wdds 2R A4 HAE U¥ dart ke dgeng o J w

g o ©E dstejol & FEoE A4H Y.
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ol 3 el B &AM Aotk WHTE a7t 20T 28TCAME %5 8lA ol

atef ASEARE 45TeA e & AeA Zach. Walkerst Smith(1930)E 28T

of AN AlEgsH WAL 7B w4 deEEga ded B AY A3

B oeldel & e Lxok YT FFAESHE ol HAH

of 7H Foldte AKHH LRI 21T ARoln Y & Ju WYY H&e

S 7-35Tek e A e, o AlE Aol niFo] B o glgde 9
4

o] A2g A FATE 4 AW AfHos AELHE JAY & UL A

99 3¢ EYS e LER AAUSUE U YMFAESH w4S o
I 5 QA Gohur] skl AP A AAG Aolth, S A
o ENE Yolur] Aata MUTEY FFASLSHYE Yol AR @
g e He WAL 4509 Ferld 1~797 Ae e AdolA o)
2 RES AL BARAT WLTS He FHol o3k HUIEES Ay
aYE FU9 AL dETE SNor PME RES W F dels E39
WAz AL ASAHUI HED A ALAAT. BF A 7Y Fof
AAUE A e HdTES ge PP =l Web) AU, 102
Folt el Y ol TS vrier o 279 Fole dadl g
ZAT 30 ol AANAE T Fol 4 PFE 2790] A Folm go)

LRI 9]9¥ e ARE ¥ TEE ﬂl*i‘ioi 'ITZ] 3t ol

99 95A Rods AL By - Q9o ey 4A AE e 2R
ANE 45C JES LEE AA BY ¢ AxHow §ASIL By u ol
MY WYEE Ye 2R B

o E3E Y Bosk 9 Aoz Am¥g
N |
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02l 2. YUFAS2E T Fusarium oxysporum®| X2| 2L 0l mE EX| Lol AeY

(RIZ2 1 45°C 72A|ZE, 7120 : 28T 72A|12H R@B% : 20C 72A|12H

T2 3 Bl dxzlof] 2oE AuFAISSYE LE oM Fut

A =
(AMRX 2], B45T 192t C45C 37t D45C 587t E45T 782h)
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L AIESHe 2 JuljFolA Beld WYURL Fusarium oxysporum T2
FelA 54U TAM AZds BA ¥ale] B @ 3ZUib Bl&dEo

Fusarium oxysporum 2.8 FA U},

2. FFAESHEERS Yodle Fusarium oxysporum T2 YEE A
ZVHE XA A ALo] BSiW PE ¥E4A ¥ HYFNN EdaE
A Dazomet A& ¥ PERFHA T vla7tA g Xe & Wdge] £
E R e=

3. MFAESHEER TS AdMe 77te] APz #i HEd)
& o]z} Ao} 35T A e 2659 olF Re=lx ki 40T X
oM 59 & gz BEEJoY 2 Fe BYEA gt ada 45

C ol4d meolAe WE Fa=HA 4ok
AR (ERRTE AT BEFS 46T T4 1, 3, 5, 747

_ZI__
AT F FFE AL ZI 3YL ol HFFAME FFAES

ol WHskA W3kt
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