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Effects of Soil Solarization for Control of Cucumber Wilt

—Suppression of Fusarium oxysporum f. sp. cucumerium

and Promotin of Cucumber Growth—

Chang-Seuk Park*

ABSTRACT

The effects of solarization on the suppression of soilborne plant pathogen and the growth
promotion of cucumber plants were examined in artificially infested soil by vinyl mulching and
not mulching from July 25 to August 25, 1983. During the solarization period, the highest
temperatures were 58°C, 45°C, and 42°C, at 5cm, 15cm, and 25cm of soil depth respectively.

The inoculum of cucumber wilt pathogen, Fusarium oxysporum f. sp. cucumerinum, was
mixed with soil 30cm deep and saturated with water. The pathogen was completely killed after
30days of solarization in 5cm soil depth and 98 percent of inoculum was eliminated in 15cm soil
depth. But the survival rate of the fungi in 25cm soil depth of solarized plot did not show
significant differences compared with those in nontreated plot in 5cm and 15cm depth.

Although some of the pathogenic fungi might survive from solarized soil in 15cm and 25cm
depth, the ability of microconidia production was reduced significantly. The number of micro-
conidia grown on Komada's medium in isolates the primary colonies from solarized soil was
less than that in isolates from nontreated soil approximately by one fourth. The first subcul-
tured solates from the solarized soil grown on potato dextrose agar also produced a small
amount of microc. onidia compare with that of subcultured isolates from nontreated soil.

Cucumber seedlings planted in the soil collected from solarized plot grew much better than
that in the soil from nontreated plot at any of soil leved, especially in 5cm of soil depth. And
the fruits harvested from cucumber plants grown in the solarized plot were more in number
and heavier in weight than that from nontreated plot.

Besides the typical symptom development, significant growth suppression was recognized with
increase of inoculum density of F. oxysporum f. sp. cucumerinum at early stage of cucumber

seedlings iu steam sterilized soil.
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Table 1. Survival rate of Fusarium oxysporum f. sp.
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Fig. 1. Fluctuation of maximum temerapture at
three different depth of solarized and non
ireated soil from July 25 to Aug. 25 1983.
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cucumerinum in moist soils(400g sterilized soil plus

40g inoculum) in plastic bags at different incubation temperatures.

Number of propagules per gsoil(X10%) at Days after treatment

Incubation
Temp. (°C) - - - -
1 2 3 5 7 10 15 20 30 45
35 42.6 43.8 21.0 16. 1 14. 3 8.9 2.4 0.3 0 0
40 48.1 16.0 7.1 3.2 3.9 0 0
45 14.8 4.3 1.h 0 0
50 4.8 0.7

0 0




Table 2. Survival density of Fusarium oxysporum
f. sp. cucumer;nymith in different depth
of solarized and non-solarized soil for 32
days from July 25 to Aug. 25.

Number of propagules per g soil

Treatment (<10% at soil depth of
5¢m 15cm 25¢cm
Vinyl mulching 0 0.8 2.4
\Non-treatraent 2.2 3.4 2.7
42.0
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Tabie 2. Microconidia production of Fusarium oxy-

sporum f. sp. cucumerium isolates obtai-
ned from vinyl-mulching and not mulching
plots for 32 days

\umber of mICI‘OCOHIdla ( X 104/crn2)
‘solate source

Primary isolate Subcultured
o __(Komada’s Media) ’_isrglate(PDi)_
solarized soil 8.7+2.2 20.0° 2.4
veatreated sotl 38.6°6.8 6.0+ 3.8
n-door inoculum 134.0°9.5 238. 1.5 14.2
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Fable 4. Fresh weight of cucumber seedlings grown
for three weeks in the soil collected from
different depth of vinyl mulching and non-
mulching soil infested with F. oxysporum
f. sp. cucumerinum.

"Fresh weight ofseedlings(g)* grown
in Soil collected from in depth

Treatment

5cm 15cm 25cm
“inyl mulching 60. 3 44. 1 40. 2
‘on-mulching 38.6 31.4 21.0

[*resh weight was measured for 12 plants of cucum-
bers grown on the plastic pots for three weeks
after seeding.
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Fig. 2. Comparison of yield of fruits harvested
from 6 plants of cucumbers planted in the
solarized and non tre ated soil.
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