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ABSTRACT : Four nonpathogenic isolates of Fusarium oxysporum isolated from spinach showed
suppressive effect on the occurrence of the Fusarium wilt of spinach caused by F. oxysporum f. sp. spi-
naciae, among which NF01 controlled the disease most effectively. And NF01 was not pathogenic to to-
mato, cucumber, radish and spinach. This isolate was further tested for the biological control of the
disease. The isolate was not inhibitory to the growth of the pathogen on potato sucrose agar medium,
however the Fusarium wilt disease occurred less by drenching spore suspension of the nonpathogenic
isolate. The control effect of the isolate was higher at lower inoculum level of the pathogen than at the
higher inoculum level, and in the pretreatments than the simultaneous treatment of the isolate with the
pathogen. The control effect was more prominent in the treatment before 7 days than 3 days of the
pathogen inoculation. The nit mutants of the isolate were easily formed on chlorate containing media,
and was reisolated selectively as nit mutant from infected soil and plants. The reisolation rate of the iso-
late as opposed to pathogen was high at preinoculated soil and plants relative to the simultaneous ino-

culation of the isolate with the pathogen.

Key words: nonpathogenic, Fusarium oxysporum, spinach, biological control.
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Table 1. Protection of spinach plants by selected nonpatho-
genic isolate of F. oxysporum from fusarium wilt infections in
the greenhouse

% of disease occurrence®

Treatment Experiment 1 Experiment 2
7 DAI 10 DAI 7 DAI 10 DAI

NFO1 6.7 a 433 a 0.0 a 133 a
NF02 16.7b 56.7 ¢ 6.7b 33.3d
NF03 36.7 ¢ 66.7 d 6.7b 26.7 ¢
NF04 16.7b 533b 0.0a 16.7 b
Control A*  66.7 d 96.7 ¢ 333¢ 86.7 e
Control B 0.0 0.0 0.0 0.0

"Exp. 1:Inoculum levels were 10 cell/m/ of pathogenic and
non- pathogenic isolates. Exp. 2: [noculum levels were ino-
culated 10° cell/m/ of pathogenic isolate and 10° cell/m/ of
non-pathogenic isolates. DAT : days after inoculation

"Control A : pathogen only. Control B:no treatment

“Means followed by a common letter are not significantly dif-
ferent at the 5% level by DMRT.

Table 2. Pathogenicity of nonpathogenic Fusarium oxyspor-
um isoate to some other species of major vegetable crops

Pathogenicity*

Inoculated with - -
Spinach Tomato Cucumber Radish

Non-pathogenic - - - -
F. oxysporum NFO1

Pathogenic formae + + + +
speciales”

Not-inoculated control - - - -

“+ :pathogenic., ~ :no pathogenic
"f. sp. spinaciae to spinach. f. sp. lycopersici to tomato, . sp.
cucumerinum to cucumber, f. sp. raphani to radish
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Fig. 1. Suppression of fusarium wilt of spinach by different-
inoculation times by F. oxysporum nonpathogenic isolate NF
01. @ 10° cfu/m! of pathogenic and 10" cfu/m/ of nonpatho-
genic isolate inoculated. ® 10° cfu/m/ of pathogenic and non-
pathogenic isolate inoculated. DAL : days after inoculation. A :
The treatment of the nonpathogenic isolate inoculation before
7 days of the pathogen inoculation. B: The treatment of the
nonpathogenic isolate inoculation before 3days of the patho-
gen inoculation. C:The treatment of the nonpathogenic iso-
late simultaneous inoculation with the pathogen. Control A :
pathogen only, Control B :no treatment.

Fig. 2. Suppression effect of fusarium wilt of spinach after
10 days of the pathogen inoculation by different inoculation
times of F. oxysporum nonpathogenic isolate NFO1. The ino-
culum level of pathogenic and nonpathogenic isolate was 10°
cfu/ml. A:The treatment of the nonpathogenic isolate ino-
culation before 7 days of the pathogen inoculation. B:The
treatment of the nonpathogenic isolate inoculation before 3
days of the pathogen inoculation. C:The treatment of the
nonpathogenic isolate simultaneous inoculation with the
pathogen. D :no treatment. P : pathogen only.
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Fig. 3. Nit mutants of the nonpathogenic isolate NFO1 of Fu-
sarium oxysporum induced on the medium containing chlorate
(MMC media) grew pooly when cultured on the Fusarium
minimal medium (MM media). The thick-white mycelium
formed on the plate was the result of complementary reaction.

Table 3. The rate of reisolation of pathogenic PF01 isolates
and nonpathogenic NFO01 lsolates of Fusariumm oxysporum
with different inoculation time when isolated from infected
spinach plants and soil after 15 days of pathogen inoculation

Frequency of reisolation®

rgj;:b Plants (% of reisolated) Soil (10° Cell/dry soil/g)

' PF01 NF01 NFO1/PFO1 PFO1 NF01 NFO1/NFO1
PIS 533 1000 19 171 305 18
PIT 80.0 933 12 165 205 12
SAT 1000 733 07 235 211 09
Control A 100.0 0.0 - 247 00 -
Control B 00 0.0 - 00 00 .

*PFO1 was reisolated selectively on MMPA media as wild
type, and NFO1 was reisolated selectively on MMCPA media
as nit mutant.

" PIS : The treatment of the nonpathogenic isolate inoculation
before 7 days of the pathogen inoculation. PIT:The treat-
ment of the nonpathogenic isolate inoculation before 3 days
of the pathogen inoculation. SAT : The treatment of the non-
pathogenic isolate simultaneous inoculation with the patho-
gen. Control A pathogen only, Control B no treatment.
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