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Fig 1 Effect of PE tarping on disease incidence of China aster
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Fig 2 Effect of soil solarization on survival of cucumber plant
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Table 1 Effect of solarization on incidence of plant diseases.

Disease incidence (%)

Locality Disease

Tarped Nontarped
Pingtung Fusarial wilt of watermelon 44 72
Fengshan Fusarial wilt of china aster 11.4 429
Taichung Fusarial wilt of watermelon 23.08 88.24
Shuiching Radish of yellows 24.12 61.22
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Table 2 Effect of soil solarization on soil temperature at various soil depths

Maximum soil temperatures (C)

Tteatment
0-15cm 15-30cm 30-45cm 45-60cm
Pingtung (June 24 — July 22)
Tarped 50.5 44 41 39
Nontarped 40 35 35 335
Taichung (Sep. 14 — Oct. 16)
Tarped (Clay) 48.5 43 - -
Nontarped (Clary) 40 38 - -
Tarped (Sand) 45 41 - -
Nontarped (Sand) 41 38 - -
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Table 3 Effect of soil solarization on soil temperature at various soil depths
Maximum soil temperatures (C)
Treatment
0-5cm 5-10cm 10-15cm 15-20cm
Lukang (June 20 — July 18)
Tarped 48 44 41 38
Nontarped 32 31.5 30 29
Taichung (Mar. 9 —Apr. 6)
Tarped 49 47 42 38
Nontarped 41 38 34 31
Shuiching (July 4 —Aug. 3)
Tarped 47 47 38 33
Nontarped 34.5 32 29 29
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Fig 3 Percentage survival of fungal propagules in soil in relation to temperature and time exposure.
The arrows show the exposure time required to kill 90% (Fusarium oxysporum f. sp.

raphani)
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Table 4 Effect of solarization on the viability of plant pathogen in naturally infested soil

Viable propagules per garm of soil at the indicated depths

Location ) ; ;
and Fusarium oxysporum Fusarium oxysporum Fusarium oxysporum
treatment f. sp. niveum f. sp. raphani f. sp. apii
0-15 15-30 30-45 45-60 0-5 5-10 10-15 0-5 5-10 10-15 15-20

Pingtung

Tarped 0 100 50 50

Nontarped 300 176 76 50
Lukang

Tarped 360 960 1200 360

Nontarped 1320 3700 1800 360
Shuiching

Tarped 0 1560 1200

Nontarped 4200 3240 4560
Puli

Tarped 1200 1320 1560

Nontarped 5520 4920 5160

= BXESHEYMERREGZEE

Katan”*'" > pullman'"" j; EH A ZE % - (EWAE R R > BRI SR VERH) -
Baker'”» Baker/{l Cook Vs 5 48 kA= BAE MR M B 804 A IR I Hy L E oh vl DI i A £ R
BETT o Altman®HEsm &OEBR T > HIRMEE (Y4 & BIFAR A aHE TSR E T E >
LM AP ES) > BB E T K IR E (minor pathogen)FT £4 ¢ Katan i 4038 H Y4 3
ZHEMEYEEEY  (EWAR ELY > o ER e AR a g o Zmn - 4
NO; > NH," > Ca™» Mg"™HICI™! «

RO FOHBEEERE R Bk 28

Table 5 Effect of soil solarization on the plant growth and poor stand during experiment at three locations

. Poor stand Growth length Plant weight
Location and treatment
(%) (cm) (€9)

Fengshan

Tarped 14 19.7 -

Nontarped 30 11.2
Taichung

Tarped - - 2.8256

Nontarped - - 0.6860
Meinchin

Tarped 2.17 21 -

Nontarped 18.71 11 -
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Fig 4 Effect of soil solarization on weed control.
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Table 6 Effect of solarization in weed control

Locality Treatment Weed control
(Weeds/m2)
Pingtung Tarped 0.80
Nontarped 5.02
Fengshan Tarped 32.09
Nontarped 54.93
Taichung Tarped 40.00
Nontarped 143.00
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Table 7 Effect of soil solarization on the viability of Fusarium, Penicillium, Trichoderma and other fungi
in naturally infested soils.

Soil of depth (cm)
Fungal Treatment
0-15 15-30 30-45 45 - 60
Total Tarped 8050 11500 4200 1800
C K 20350 11450 9700 5050
Fusarium sp. Tarped 50 1251 426 126
C K 2950 1075 278 126
Penicillium sp. Tarped 2650 1750 800 250
and Trichoderma C K 5100 2300 1500 1100
sp.
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Applied of Solarization for
Controlling Soilborne Fungal Disease

Shiou-Hwa Huang

Taichung District Agricultural Improvement Station

ABSTRACT

Studies of solarization for controlling soilborne diseases were carried out in
Taichung, Pingtung, Puli and Changhuah regions, soils were mulched with transparent
0.025mm polyethylene sheets during the months of September for 3 to 4 weeks, and soil
temperature were theres by increased. After tarping, the population of Fusarium
oxysporum f. sp. niveum, F. oxysporum f. sp. raphani, F. oxysporum f. sp. apii, F.
oxysporum f. sp. chrysanthemi were reduced by 75-100%.

Maximal temperature in the mulched soils were 47 to 50.5C and 44C at depths of
0-15 and 15-30 cm, respectively. Field experiments with watermelon, radish and china
aster showed that mulching with polyethylene sheets prior planting reduced Fusarial wilt
by 38.8 to 73.84%, controlled weeds, and plant growth and stand were improved.

This method of control soilborne diseases by using plastic material is less costly than
fumigation, is nonhazardous and leaves no residues. It seems that biological as well as

thermal control may take place during soil mulching.

Key words: Solarization, Soilborne-disease, Control.



