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Summary

This study was carried out to investigate the control effect of different
treatment on the Fusarium oxysporum wilt of Cabbage(Brassia oleracea L.
var. capitata) at Suwon-Ri, Hallim-Eup, Pukcheju-Gun, Cheju-Do, from July
19. 1997 to February 17. 1998

The result obtained was as follows ;

1. In the average temperature at the 10 cm depth of soil underground from
Aug. 5. 1997 to Sep. 5. 1997, the temperature in the P.E film mulching
and tunnel treatments was higher 5.5%, 125C than 32.97T in the control
plots, respectively, and the date numbers above 40C at the 10 cm depth
of soil underground were 24 days in the treatments of P.E film mulching

and tunnel.

2. Fusarium oxysporum was not detected in the treatment of P.E film
mulching only, and tunnel plots after P.E film mulching were not isolated

in both treatment of soil disinfector Dazmet and P.E film mulching.

3. In the investigation of thermal death point of Fusarium oxysporum
caused cabbage yellow, the density of it was not changed in the room
temperature, but it was not isolated after 25 days in 35T treatment, and

after 5 davs I 40°C, however, any of it was not detected above 45T.



b

The plant height and head weight in cabbage varieties and varous
treatments were better in P.E film mulching plus tunnel, and soil

disinfector spraying plus P.E film mulching.

In treatment of P.E film mulching after spraying Dazomet, Fusarium
oxysporum spore was lowest and followed P.E film mulching plus tunnel

P.E film mulching after applicating of green sorghum.

The height and head weight of cabbage in the P.E film treatment was
effected on 120% of yield in composition of control plot. but head
cracking was double of yield of cabbage in comparison control plot, the
conclusion of the experiment showed that the harvest time must be
carried out in the optimum season after head formation against of head

cracking.
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ETXE 304 SE3IATH
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‘97. 9. 5.2 A7 67 FFS 3WE FA Ao AL E4lo] 60cm ¥
71Ake] 40cmz skl wf AJRF with E3F 12¥718 B4 o
(t}h) Alv) & |

HEd Edas Agd 2AEES AF7IEd &3t9 N 112, P.0s 90,
F3A L HuAlE AP T
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RE1. KBS +ERE o I3: ASSUF(EERE)
BB R

HIFES o83 EFAES 7|¢F AL F 13 Zo] HnHA A L0 Yol
5cmol A tHZFE 341C 93, PE B9 FE 422CH2e9, PE 35493
F EHEFE B2TAY = Ho] 10emolA d=2++= 329TCH3 PE USUA
T 384THey PE BEUYF HIYTFE 454T Aok A7 7H% 2
& 20cmel Al METFE 291C 93 PE WEHYFE 352CHes PE UEHY
AF HEdF+= 427CH4.

T3 e RFYRE7 L EGZHo] 10cm oA HIuA o] 40TE 23
e ZAME S E 2771 99l PE YA +E 159 o]lew PE ¥
Y% HE T 249 oAUt .

olr

Table 1. Soil temperature according to the soil of treatment plots

Average of max. .
& Max. temperature(C)

temperature( C)

Depth PE film PE film R;“farkg“mzzﬁc of
of soil ..  PE film mulching PE film mulching @3 80V€ m
Cont. . Con. ) 10cm depth)
mulching and mulching and

tunnel tunnel

5em 341 422 48.2 41.0 50.0 57.0 - Control : 9days

- P.E film mulching :
10cm 329 384 45.4 39.0 45.0 55.0 15day

- P.E film mulching
20cm 291 35.2 427 33.0 40.0 51.0 and tunnel @ 24day

Duration of survey : from Aug. 5 ‘97 to Setp. 5 '97.
Time of survey : 16:00, every afternoon.

_13_



AZEAL 715 7178S B 29 2on dEALE 8E4T 40447008 H
d 833139 48% FEolfor 8YFTEL 222402 H 7074179 31%
FE oAU 8¥sleS 103342 B 698279 148%FF ol 9¢Y
e 733 Ao E HFd60.1A7Y 122% FFo|dthe| Re ® 33 o] =
AP7I1EE A 710l BoldtAl 89w F&ol vt A mdlde] By

7] wZ oAt

&‘U

Table 2. Comparaison of weather condition between common vears and

investigation period

Aug. Sept.
Items
Early Middle Late Early
Maximum ~ COMmOn 30,6 29.9 29.0 276
year
temperature -
() ‘Q7vear 304 274 29.8 27.1
Common
. 83.3 70.7 69.8 60.1
Sunny vear
hours/10days g7 oo 40.4 22.2 103.3 733

Data of common year are average during 30 yvears from 1961 to 1990
(by Cheju meteorological observatory)
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Table 3. Investigation of the weather during soil treatment period.

—~——

Date(Aug) 5 5 7 8 9 10
Items
Air temperature(C:max) 275 26.7 29.4 289 26.6 256
Sunny hours/day 3.1 14 11.4 2.2 0.0 0.0
Rainfall(mm) 20.2 59.1 0.0 6.7 186 73
11 12 13 15 16 17 18 19 20
_ 25.1 24.1 233 24.7 24.0 24.1 247 272 28.9 29.8
3.2 2.3 0.0 0.0 0.0 0.0 0.0 5.0 1.7 10.0
0.2 2.0 22.1 04 04 - 0.0 0.0 04 03
21 22 23 24 25 26 27 28 29 30 31
290 290 259 261 261 257 255 264 276 281 28.7
8.6 9.2 75 89 107 75 103 107 59 112 11.1
01 58 - - - - - - : - -
Sept.1 2 3 4 5
254 25.4 245 24.7 24.3
6.2 6.8 6.3 6.5 59
12.3 13.0 0.7 0.5 11.3

by Cheju meteorological observatory.
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according to the treatments.
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ol ¥ F(#k)A t}h4 9 Fusarium oxysporum®] #3252+, Komada’ €& v}
oA v A3 BHL AFAL 7Y, wijA] Sdd @34 £+ @A
o] MAE ¥Ase Aol EAHIAHEIH, 1975). ¥ #& P SYA iAo v
3te] FuiF RO HIFF 2, FulFvl AE st BWEHE FE Y
ElUA FulF ojB A E Ao A #8§ Fusarium oxysporumzt o] Fufo
S YdoylE Fo2 HAAHAY.

HEd EF2S %S A7 Asted A2A(97. 7.19) H2AF(97. 9.
5) #8%(98 1. 179 EY AEE HHs 7o dx& A & = B
49} Zoo, HgPF #Fo] YHA %L XL Dazomet H2F PE YEHAF
ot PE 38¥3 ¥ HYFoy #9 Y7}t AA3A L XL PE 384
7o Ex4XelF PE AT Z ot HK(1986)9 Rie}t vjxd e
Bt 8% 2318 79 Wx7t 718 & DazometM2|¥ PE IEEA
7o Exoxes PE 82 A+ 28 PE 238 ¥ HET79 iz 79
o2 Yehded oA JEF(1979)0] Buvt s sF3 oh



Table 4. The density of Fusarium oxysporum in the field of experimental

plots ( X10® /g soil)
Density of Fusarium oxysporum
Treatrments®
Before treatment After treatment After harvest

PE 870 30 200
MP 800 830 100
DP 370 0 1,100
SP 170 260 100
WP 450 100 2,250
TP 230 0 2,050
BP 820 600 0
CT 330 630 1,500

‘PE : P.E film mulching; MP : manure and P.E film mulching; DP :
Dazomet and P.E film mulching; SP : Sorghum and P.E film mulching:
WP © Wood acetic acid and P.E film mulching; TP @ P.E film mulching
and tunnel; BP : Bacillus subtilis and P.E film mulching.; CT : Control.

-18_
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gt EF 7o) 10cm9 A&7 H2AH, M2 %9 Fusarium oxysporum¥
o HEE #4% 23 # 59 Zo] HuARe| st ¥4d PE WE¥UA
T "HaFodAM Hald Yx7 230(X10° /g soil) ooy HEF o= Fol
28 HA ¥%x PE ¥F FAANYT A= HEd 79 =7} 830(X10°
/g soil) oA et AFE o= 30(x10° /g soi)oz ol Hi, &%} 713
2 xFAAe AHEd 79 dx7 330(x10® /g soil) o] ey HYgE
Oﬂr‘:‘_ﬁfﬂaﬂ Z7Fstd 630(x10° /g soi)e] Ut} CH}-.'??_! 35 ol A7l
A 2ol Fo FHo @oe 2UE AT F A2 Al HY olg9 A
= PEZEA976)H 7FK(1989) B3 W& dX = Fgo|Ar)

Table 5. Effect of soil sterilization of solar heat on the density of Fusarium
oxyspourm Spore '

P.E film
P.E film ulchi
Items Control 1. m ne
mulching and
tunnel
Soil temperature 329C 384°C 45.4°C
10cm depth
Before
Density of Fusarium  raq¢ 330 870 230
oxyspourm spore
(x10® /g soil) After 630 30 0
treat.




FHEF NESHTEEFRHY AILEE 2AE7) Y8t HATFS W
sto] A2dE A AA: ¥ 63 2o AL ME 59F 9 309 Fo
AR 2 A7k QA2 3BT AT AME M Aol 150(x10° /g
soil)e] ey, Al 54F 19(xX10° /g soil)Z 79 ZA7} Yehgton, Ao
AU FAZ d2vt B4 A0 40TAME Hal 1093F B 45C
olgAME A SYFE ol B HA G AoZ Hol £xo o]
A 24 Ve WA

kM FulF AESHF(EERE)S 35T R4 Agto] &Hsz 7
A=7h g2 e Aoz vy FH £19%)9 ¥ue Idxsgon, o
R AT 2x oA zAld A ojmg I A HAFo] Y Zolw
A FH= Ho] 25ecm AT F2] AUGEH %, 1981 K % 1986)1 3t

Aomz Aul EFe)HE thh Hol7t YeReE AW

Table 6. Changes in the density of Fusarium oxysporum according to date

numbers for treatments temperature

Density of Fusarium oxysporum( > 10° /g soil)

Davs
Before After  After  After  After  After  After
Temperatures treatments  5days  10days 15days 20days 25davs  30days
Room temperature 150 154 86 115 116 168 110
35T 150 19 11 12 7 0 0
40T 150 0.6 0 0 0 0 0
45T 150 0 0 0 0 0 0
50T 150 0 0 0 0 0 0
55T 150 0 0 0 0 0 0
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P ASLHEEMUAT AV FAF Ty #E2H Yo HAY%H
Huse 1oje) JdoNE FUER)S FACZ BZRE FHsE o] B
SRR 2o AQUUNERS FH0ET FIA Wsu, wHYe By F gy
93 9404 99 7] AA Jo| Hu
sR A A48 gaAse] wAE R shgth

(L) AFo] AAH 71¥ o]

Table 7. Infection ratio by soil solar setrilization (%)
. Treat’
. PE MP DP SP WP TP BP CT Ave.
Varlety
Shikidor 47.2 16.6 55 8.3 416 2.0 50.0 72.2 33.3
Woochi 22.2 139 27 166 16.6 2.7 36.1 66.7 22.1
BanchuR. 41.6 36.8 83 250 50.0 36.1 472 52.8 372
Woozin 0 2.7 0 0 139 2.6 0 30.6 6.2
Naehan. 0 8.3 0 27 2.7 0 139 194 58
YR-Kog. 0 8.3 0 0 8.3 27 0 5.6 3.1
Aver. 379 144 2.7 8.7 221 11.5 245 41.2
Treat(A) *xx
Variety(B) -
(A)X(B) ns

“‘See Table 4 for the explanation of treatments.

YF-value.

Data were average of 12plants invesgated



79 FulF ASSH(FEHEF)OIHEY FAF 7|2 9
oAy ANESHY BHEHR)L 993+ FH 10894« 7HA FF o
do]F = © ol olEE&Y F7 HA ofY 3t 9wl BA G FujFo
R Fusan'um oxysporum® AEZAW FEI|HL 15 ~ 209 AT =E FAHY
Az, EFE olM&9 HAAE T2 Fo3ty YREY] 31%Q L w3

T 372%%3, $7, WEdols, YREEL o o] 62% vUoz ASSH
(FE&R) 28 Aoz 2AEAG (29 2).

A ojF&Y FYAE AE2 v—lﬂ‘# Dazomet M2|¥ PE Id&
27%, BdF4 A|4% PE BEIATF 87%A oY hEFE 41.2%Ach 2
T74d olH&L Dazomet M2]F PE HEIAF< Hd 54 ANE&$F PE TE
437 <PE BEEAF HET <HuAE&F PE EEAT < Ex9 A
2]¥ PE 3% %< Bacills subtilis 22]¥ PE 3823+ < PE ¥8%3%
T < HERTY £o2 EUTHIE 3) 283 A FFN A5 T
3t ot

HYdd EYAS HEd EFUA f71E8S 932 23 == 23 dds
AA3H o] Folx EGUW WHATY U7 GoldA T FAF NS
S (BB OG0 RolAE PO o= JEX(1976), BIE(190), HAKS
(1986,1987), F8(1996) 5o B9 2L AEgS BAUTH

e
ofN
M

Lt
E.
)
e
of



35 +

=4 shikidori

30 +
3 wpfen Wooch i
* BanchuR,
25 -
i Woozin
| £~ Naehan
—~ 20 ~
® i
K=y i
e
= =%~ YR-Kog
- v
z
(8]
@
=
15 +
10 -
5 —+
0 ezt B
| I ]

Late. sept Early. oct

Date of observation

Fig. 2. Comparison of the infection ratio of Fusarium oxysporum according to the
cultivated on the varieties be tested.
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Table 8. The mortality ratio of cabbage vellow in the fields of treatment plots

(96)

Varlety Naehan
Shikidori Woochi Banchr. Woozin YR-Kog. Ave

7 - -deoeso

Treatments”

PE 35.3 50.0 26.7 0.0 25.0 50.0 320
MP 33.3 60.0 69.2 250  100.0 61.8 61.8
DP 100.0  100.0 33.3 0.0 0.0 0.0 57.1
SP 100.0  100.0 55.6 0.0 333 0.0 60.1
WP 86.7 83.3 556 100.0 100.0 100.0 77.1
TP 0.0 0.0 231 1000 0.0 100.0 19.2
BP 77.8 385 100.0 00 1000 0.0 55.9
CT 76.9 79.2 68.4 727 1000 100.0 71.5
Ave 52.1 70.4 443 37.5 64.7 80.0 51.9

*See Table 4 for the explanation of treatments.
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Table 9. Soil physio—chemical properties of this experimente field

P>Os Ex-Cations(me/kg)
Soil texture pH(1:5) O.M(%) o —
(mg/kg) K Ca Mg
Befor treat. 5.1 25 583 0.7 2.8 24
Average area 5.27 7.49 564 1.24 3.68 1.44
Standard 6~6.5 2~3 350~450 0.7~09 6~7 2~25
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Table 10. Comparison of cabbage height with varied treatment and
various by soil solar sterilization. (cm)

Treat?
‘ PE MP DP SP WP TP BP CT Ave.
Varietyi. .

Shikidori 358 598 410 380 345 338 416 235 360

Woochi 36.2 33.8 41.4 35.8 34.8 34.1 39.3 335 36.7

BanchuR. 322 38.0 387 32.8 33.6 32.6 376 25.2 33.3

Woozin 35.2 35.4 37.7 34.8 33.3 33.2 37.4 32.2 34.9

Naehan. 37.0 389 42.2 38.8 36.4 38.5 41.3 33.3 38.3

YR-Kog. 346 38.3 40.6 35.9 35.4 34.7 39.9 33.6

36.6
Ave. 35.1 382 40.2 36.0 344 39.5 346 30.2
CTrean)
Varietv(B) g
A)xX(B) *

‘See Table 4 for the explanation of treatments.
“F-value.
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Table 11. Comparison of cabbage head weight with vared treatment and

various by soil sola sterilization (kg)
- Treat”.
; PE MP DpP Sp WP TP BP CT Ave.
Variety
Shikidori. 1.9 2.2 2.3 2.1 19 1.6 2.6 2.2 2.1
Woochi 2.6 25 B.2 2.3 2.3 [ 27 19 24

BanchuR. 1.7 2.5 28 2.3 1.7 22 2.7 1.8 2.2

Woozin 2.7 2.5 2.7 26 24 2.5 2.8 2.3 26
Naehan. 2.3 24 25" 2.2 20 2.3 2.7 21 2.3
YR-Kog. 2.7 29 2.8 2.7 2.5 24 2.7 17 25
Ave. 2.3 25 2.7 24 2.2 21 2.7 2.0
Treat(A) _ I
Variety(B) -
(A)x(B) ns

‘See Table 4 for the explanation of treatments.
‘F-value.
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Table 12. The effect of P.E film mulching on the height of cabbage various be

tested.
(cm)
.. , ~ .. Naehan- _
Varety Shikidon Woocht BanchuR. Woozin YR-Kog. Average
deoeso
PE fil
l. m 376 32.2 35.0 35.3 39.0 37.1 36.0
mulching
Control 234 33.6 25.2 32.2 33.0 326 30.0

Table 13. The effect of P.E film mulching on the weight of cabbage. various be

tested ) (kg)
. L . .. Naehan- _,
Vareity Shikidori Waoochi BanchuR. Woozin YR-kog. Average
deoeso
P.E ﬁ.lm 2.18 2.22 232 2.69 2.38 2.71 2.40
mulching
Control 2.20 1.94 1.82 2.30 2.10 1.74 2.02
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Tablel4. The ratio of head cracking of cabbage treated by P.E film mulching.

(96)
. e epe g . . Naehan- _,
Vanety Shikidon Woochi BanchuR. Woozin YR-Kog. Average
deoeso

P.E fil

" 11.0 M7 U NATYRAL UNIGHRETTY LIBfGEY  gag 39
mulching
Control 0.0 0.0 83 50.0 25.0 333 194
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VI. Appendix

Fig. 1. The symptoms of cabbage leaves infected by Fusarium oxysporum.

_33_



Manure and
P.E tim mul.

Manure and

P.E tilm mul.

Fig. 2. The spectacle of experimented field.



VI. 25 3Bk

Elad, Y. Katan, J. and Chet, 1. 1980. Physical, Biological, and Chemical
Control Intergrated for Soilborne Diseases in Potatoes. Phytopathology
70:418 ~ 422,

Grinstein, A. Elad, Y. Katan, J. and Chet, 1. 1979. Control of Sclerotium
rolfsii. by Means of Herbicide and Trichodema Harzianum. Plant
Disease Reporter 63:823 ~826.

Grinstein, A. Katan, J. and Abdul Razik, A. Zeydan, O. and Elad Y. 1979
Control of Sclerotium rolfsii and Weeds in Peanuts by Solar Heating
of the Soil. Plant Disease Reporter 63:1056~ 1059,

NEFET)-BHES. 1979, KBEE Y 2AFEAERIC L 2 HEBEBE LI ZOWT
. +RERMFEREOTERIEGENRE 7 2 EHEEEIC L 2 HEEE O
Bt FERBEABFRBSES 107182

NEET-BHEE REEE 1979 KBRS v AWHABRIC L 2 HIEHEEIC
2T I A FITEERE,» HIEEPMICHT 2 IEEBENE - WEBHE
HENZTE. ZFRARBERBRPRRE 10:83~92.

PMEFR)-EHHEE. REAKRE. 1980, KEBE Y v 2 BEIEEIC L 2 HIEnEL
LowT M 7 2EHERESHEMENE L A F I BERE O (TEHIC

PE FERBEABHARSE 11:41 52,

PNEFE-RAKRE. 1982 1 FIEERICHT 5 BRSNS L O ER.
HAMEYREEEH 48(5):699~701.

PNEFREHES. 1982 v ABHREBIZ L 3 KBALEEBEICIO-T V.
LTHEAGIRICHT 280 BREWRESEHR 38(5):570~577.

BHEF NEET) - FEEE 1981 KB /\Wzﬁﬁﬁf?iif%iﬁﬁﬁizdhj

_35..



V BRI EREICL 2 HEERMERERDCHY 2 #EARA. FRREE
ABHEHRSE 12:109~119.

TR E] AR FEAKE KEBERE SEFE. 196 KBEBEEIC L 2 Bttt
77RO PR, BFHBEAT®R 28:241 ~246.

IR, 1985, KEBBFIRIC L 2B HIBRESHE SA2B% 294):10
8~109.

Katan, J. Fisher, G. and Grinstein, A. 1983. Short- and Long-Term Effects
of Soil Solarization and Crop Sequence on Fusarium Wilt and Yield of
Cotton in Israel. Phytopathology 7311215~1219.

EOH B. 1975. Fusarium oxysporum? ;E1E 7 BtEh > = nFI|H. #M¥WBEHE 29(4):
125~130.

BIHE - mMEEER - FHEE - FBIEL - kUEE - RKEF% K - %EEAR.1980.
KEB# FIRMFIC L 2 HIBRES PR Y AR BRSSO 4 A58
ek LT, KEBBFIRIC L 2 HIBHEICR T 2 BEEMHR. pp135~146.

tmEEk. 1997, KBATIBHBICLI2EEE R VY RERKEEMm BESL L
U 72(2):295~298.

Moorman, G, W. 1982. The Influence of Black Plastic Mulching on Infection

Rates of Verticillium Wilt and Yield of Eggplant. Phytop:thology 72:

1412~1414
EARERE - PEFEEL995. KBEHRS FIAL7 HEHBOME YR B¥EHA
50(3):8~11.
B~ (152199, MAEY) EHERORMAE. B R RERBEIE 67(6)726~
730.

L¢3 1990. EERS] maaERPR. AHE WAL ppi105~108.
Pullman, G, S. Devay, J. E. and Garber, R. H. 1981. Soil Solarization and

Thermal Death @ A Logarithmic Relationship Between Time and

..36_



Temperature for Four Soilborne Plant Pathogens. Phytopathology 71:
959 ~961.

Springer, J. K. and Johnston, S. A. 1982. Black Polvethylene Mulch and
Phytophthora Blight of Pepper. Plant Disease Repoter 66:281 ~290.
HAKE . 1987, KEBPWHEE L EHBA L L ° w1V F8EHE DlAaEbEIZE

5 EE B o0 HIBIRE BhkR.S BB ¥ pp:38—~44.

FARTL - JIIEAD-1986. KFSE FIFIC & 2 KESREEMTE © HEREHR
CHT AHRE 1HR).EHSBEARES FRRE 27:47~56.

FARE - KENE - &LwkEBh- I EF, 1987. KEBZ FIHIC & 2 K IR0 EE 5
¥ 0 HEREGRICHT AHR(E 28 WEBBREN RS HR#E 28
7~21.

FAKE - 5 KHENE - & LB - I BN, 1987, KEB2h FIHIC & 2 K AR B
¥ 0 HERESRCIET 2HECGE 3R .WERBEARE WRRE 28
23~ 30.

_37_



DRER

A 0h2YE FA2 1% 34 W43 254, VHE 244, $5Y =

3% ¢ A% SHL AN ANFN IAFWIEY PP 4
g, RN zAF Bo) HF 24 AEA, IANAYG WYL £93F
B9, 394 59 YA *4d, 2% 2P AE ckzH A 2
330 449, 255 449 29 FA4H S454 2L TR, 9A A4,
3590 A=Y,
283 9 9139 G5k A3 FAL ohwid, oju, AbBshE opu u
8, obF WY, SA6) o FL FAL WA Yy



	표제면
	Summary
	I. 서론
	II. 연구사
	III. 재료 및 방법
	1. 태양열 토양소독에 의한 시들음병균 멸균효과
	2. 양배추 재배시험

	IV. 결과 및 고찰
	1. 태양열 토양소독에 의한 양배추 시들음병균 멸균효과
	2. 양배추 재배시험

	V. 적요
	VI. Appendix
	VII. 참고문헌

