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Studies on Cross Protection of Fusarium wilt of Cucumber
II. Selection of Nonpathogenic Isolates and Their
Protective Effects in the Greenhouse

Sung Seok Yang* and Choong Hoe Kim
Department of Plant Pathology, Agricultural Sciences Institute, Suwon 441-707, Korea

ABSTRACT : One hundred fifty four out of 262 isolates of Fusarium oxysporum obtatined from
healthy plant tissues of various crops and their rhizosphere soil were found to be nonpathogenic
to cucumber plants. The nonpathogenic isolates were frequently found from sesame plant tissues
and rhizosphere soil, but less from healthy plant tissues of cucumber and water melon. When
the 154 nonpathogenic isolates were preinoculated into cucumber seedlings, and then challenge-
inoculated with Fusarium wilt pathogen, 21 isolates protected effectively cucumber plants from
Fusarium wilt infections. A year later, 9 out of 21 isolates fully sustained their protective effect.
Among 9 isolates showing good protective effects, 7 were isolates from cucumber plants. These
9 isolates, except 1 isolate, were not pathogenic to water melon, chinese melon, tomato and

sesame.
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Table 1. Isolation frequency of nonpathogenic Fusa-
rium oxysporum from various crop plants and cultivated
or noncultivated soils

No. of No. of

Isolation source isolates.  nonpathogenic
isolates (%)

Cucumber 117 46(39.3)
Tomato 20 11(55.0)
Water melon 21 5(23.8)
Chinese melon 10 9(90.0)
Sesame 6 6(100)
Vegetable*-cultivated soil 15 13(86.7)
Flowercultivated soil 12 9(75.0)
Mountain® soil 61 55(90.2)
Total 262 154(58.8)

*Lettuce, Welsh onion, or eggplant was cultivated pre-
viously.

*Lily, carnation, or tulip was cultivated previously.
¢Mt. Chilbo and Mt. Eoggi, at Suwon in Kyonggi pro-
vince and Mt. Chiak at Wonju in Kangweon province.
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Table 2. Number of nonpathogenic isolates of Fusa-
rium oxysporum showing suppression of Fusarium wilt
of cucumber by challenge inoculation in the gree-
nhouse pot experiments in 1992

Table 3. Wilt protection effects of the 21 nonpathogenic
isolates of Fusarium oxysporum when tested by challe-
nge-inoculation on cucumber with Fusarium wilt pa-
thogen in the greenhouse pot experiment

No. No. Nonpathogenic No. plants No. plants
Origin of isolates® isolates isolates with isolates® inoculated® wilted
inoculated  wilt protection inoculated with pathogen
Cucumber 46 17 Cu- 1 12 0
Tomato 11 0 2 12 0
Water melon 5 0 3 12 3
Chinese melon 9 0 4 12 5
Sesame 6 1 5 12 2
Vegetable-cultivated soil 13 2 6 12 0
Flower-cultivated soil 9 1 7 12 0
Mountain soil 55 0 8 12 4
9 12 0
Total 154 21 10 12 )
aThe same as described in Table 1. 11 12 0
12 12 1
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2Preinoculation of nonpathogenic isolates of F. axyspo-
rum was accomplished by planting the cucumber seeds
in the pot containing the soil-corn meal mixed media
that were inoculated with nonpathogenic isolate.
*Challenge-inoculation of pathogenic isolates of F. oxy-
sporum was achieved by transplanting the cucumber
seedlings in the pathogen-infected seedbed plots in the
greenhouse.
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Table 4. Pathogenicity to various crops of the selected nonpathogenic isolates of F. oxysporum showing wilt protec-

tion on cucumber

No. plants wilted®

Nonpathogenic isolates No. plants -
inoculated Water Chinese Tomato Sesame  Cucumber
melon melon

Cu- 1 20 0 0 0 0 0
2 20 0 0 0 0 0

6 20 0 0 0 0 0

7 20 0 0 0 0 0

9 20 0 0 0 0 0

11 20 0 0 0 0 0

17 20 0 0 0 0 0

Fl- 1 20 0 0 0 0 0
Se- 1 20 0 0 0 3 0
F. oxysporum f. sp. cucumerinum 20 2 0 0 0 18

2Seeds of each crops were planted in the pots containing the soil-corn meal mixed media that were inoculated

with nonpathogenic isolates of F. oxysproum.
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