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Control of Soil-borne Diseases of Cabbage
by Soil Solar Sterilization

Chang, Jeun-Ik - Chin, Seck-Cheon - Moon, Yung-In - Kang, Young-Kil

ABSTRACT

This study was conducted to evaluate the efficacy of soil solarization, alone and combined
with various treatments for the control of soil-borne diseeses of cabbage at Cheju from 19%—
1999.

The results obtained are summarized as follows ;

1. The average of maximum soil temperature at the 10cm depth under soil surface from Aug. 4
to Sept. 3, 1998 were 65T higher under polyvethylene(P.E) film mulch compared with 354C
o control. The maximum soil temperatures of above 40C at the 10cm depth were recorded
for 23 days in the P.E. film mulch.

2. The infection rate of F. oxysporum wilt of cabbages grown after the treatment of disinfector
dazomet +P.E. film mulch, was lowest. followed by manure+ P.E. film mulch. and alone P.E.

film mulch.

3. The leaf length of cabbages grown after P.E. film mulch were greater compared with
untreated control but head weight showed no difference between P.E. film mulch and control.
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Fig. 1. Soil temperature according to the depth of soil in treatment
plots. Duration of survey : from Aug. 4 to Sept. 3, 1998 ;
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Table 1. Number of days above 40°C according to the depth of soil treated.

Year Depth of soil PE. film mulching Control
(cm) (days) (days)
5 27 5
10 23 0
1998
15 2 0
2 3 0
5 2 0
10 5 0
1999
15 0 0
20 0 0

¥ Duration of survey : from Aug. 4 to Sept. 3, 1998, from Aug. 2 to Sept. 1, 1999.

Wt (198D ol ¥ld & Eed
g #EoR Ml FH 8 JElde A
= FRlstded, ¢ RUFE i 9
3 el EHS & HAo® Jghon z
& 5~20cm FHREES FxyTEdg
5C ¥ 31-UTHEd, HEHiBe Kok
#oll wigted IjEXEd b FFart AU
= SRR 5 1= 8

o] Ald A} 40T o 7|=d ¢& EFZY
o] 5emollA 1998d-& 27, 199 0ol

1988
55

8 8 8 8 8

Max.temperature(C)
3

o

Depth of soil{cm

1, 10emoll A& 19983 23, 19993 592
ettt 15em ZololA 40T o4 7188 ¢
< 1998de 20l A =R 1999 dell = ARUTh
o] AE 1999l H7} AF W™ o474 o
Y Aoz Aztsjon B9 #ert &
Xeo] 9y EYUAERE o] s glE
REQ EY ol 10emollA HYd AHE 7bs
SEZ 483 0TE 38k 92 199849
35 PE "98¥A77 892 Yeh g3g
EYAS a8t 34 7|4 Table 1).

1 @P.E ﬁlm nulchingi
1% N . COﬂt. i

49
47 45 48
‘ 40 40 43
| 37 36 38 a7
5 10 15 20 5 10 15 20

Depth of soil(cm)

Fig. 2. Maximum soil temperature according to the depth of soil in treatment
plots. Duration of survey : from Aug. 4 to Sept. 3, 1998 ; from Aug. 2 to Sept. 1, 1999,
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Table 2. Comparaison with weather condition between common year and investigation years.

Aug. Sept.
Items
Early Middle Late Early

1998 299 29.1 %9 2.4

Average of air
1999 259 2.8 243 57

temperature( C)
Common vear 274 267 259 245
1998 332 326 286 284

Maximum air

1999 282 295 %4 281

temperature( C)
Common year 306 299 290 216
1998 946 749 629 740

Sunny hours for
1999 2.1 5%6.6 198 R7

10days

Common vear 8 70.7 69.8 60.1
1998 21 31 516 0.0
Rainfall(mm) 1999 3470 17.1 2787 782
Common vear 424 793 1196 o7

% Date of common vear is average during 30 vears from 1961 to 1990.
(by Cheju meteorological observatorv)
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Fig. 3. Changes in maximum air and soil(10cm depth) temperature according to the treatment.
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Table 3. Changes in the density of microorganisms by P.E. fim soil mulching.

Items F.oxysporum Fungi Actinomycetes Bactena
(¥ 10%g soil) (x107g soil) (x10%g soil) (x10%g soil)

Before After Before After Before After Before After
Treatment mulching muiching  mulching mulching mulching mulching mulching mulching
PE
film 6.0 1.0 140 50 15 210 190 305
mulching
Control 55 30 145 190 25 65 205 215
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Table 4. Effect of soil solar sterilization on physio—chemical properties.

. ) K Ca
Sl texture pHIS (()ox (n}))gzii);) (mekg) . (mehg) (n:/nlg@
Standard 60~65  2~3  I0~40 07~09 6~17 20~25
Before treatment 51 25 583 07 28 24
After treatment A 6.7 18 432 05 31 33

B 5.7 31 04 24 14
C 60 11 40 07 42 20
D 59 15 413 11 45 23
E 55 28 747 04 26 19

Z A PE film mulching

B : Manure and P.E. film mulching

C : Dazomet and PE. film mulching D : Sorghum and PE. film mulching

E : Control
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Table 5. Effect of solar sterilization on the control of Fusanium oxysporum by various treatments. (%)

Treatment PE. film Manure and Dazomet and  Sorghum and
PE. film PE. film PE. film Control  Average
Year mulching mulching mulching mulching

1998 445 - 167 83 2778 69.5 333

1999 195 194 139 16.7 218 194
Average 320 181 11.1 22 487
LSDX(5%) between year means 116
LSD(5%6) between treatment means 10.0
LSD(5%) between treatment means for same year 14.1

167% 2 218% To.& oAl AFgE HY aRARHE Y S2293dA HEY

th oA HYE EGAS A #hilflo] =
oA +HEN B U] Y7} Yol | dEo
AESH R Polzl oz st
(Katan, 1980; Grinstein &, 1979 Pullman %,
1981 /N E 5, 1979, B 5, 1980, WK 5,
1987; Hirano &, 1996).
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Table 6. The mortality rate of cabbage yellows in the fields by various treatments. (%)

Treatment PE. film Manure and  Dazamet and Sorghum and
PE. fim PE. film PE. film Control  Average
Year mulching mulching mulching mulching

1998 36.7 219 100 76.7 9 634

1999 218 33 33 722 M5 572
Average 322 305 917 745 727
LSD(5%) between vear means 219
LSD{5%) between treatment means 282
LSD(5%) between treatment means for same year 39.8

Table 7. The infection rate of cabbage yellows in the fields by various treatments.

Rate of infected fields

Rate of infected cabbage vellows

Year No.of No.of

No.of No.of

surveyed infected f’;r)centage surveyed infected E’(;r)centage
fields fields 0 cabbages cabbages °
1998 81 8 10 400° 63 17
1999 4 3 36 130 21 14

* No. of infected fields * 30

Table 8. Changes in the density of £ oxysporm according to depth of soil in the experimental field.

Density of F.oxysporum (x10°/g soil)

Treament
0~5cm 5~10cm 10~15cm
Soll solar sterilization 17 % R
Control 168 212 298
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Table 9. Comparison with cabbage feaf length accoding to various treatments by soil solar

sterilization. (cm)
Treatment P.E. film Manure and Dazomet and  Sorghum and
PE. film PE. film PE. film Control  Average
Year mulching mulching mulching mulching

1998 %6 392 398 384 27 3H3

1999 374 343 351 319 315 340
Average 365 6.7 374 352 216 U7
LSD(5%) between year means 1.2
LSD(5%) between treatment means 12
LSD(5%) between treatment means for same year 17

Table 10. Comparison with cabbage head weight according to varnous treatments by soil solar

sterilization. (kg)
Treatment P.E. film Manure and  Dazomet and  Sorghum and
PE. film PE. film PE. film Control  Average
Year mulching mulching mulching mulching
1998 18 21 22 20 2.1 2.0
1999 27 21 18 16 18 20
Average 23 21 20 18 19 20
LSIX5%) between year means
LSD(5%) between treatment means 01
LSD{5%) between treatment means for same year 0.2
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(Table 9) 199839} A5 d=T7F B7mZ 7}t
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7t A& Fbete AES 12114.
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