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Ecological relationship between soil-borne plant
pathogens and rhizosphere microorganisms.

1. Effects of Pseudomonas putida on the suppression of microconidia and
chlamydospore germination of Fusarium oxysporum f. sp. cucumerinum.

Chang-Seuk Park and Jin-Sik Choi
ABSTRACT

The growth of germ tube of Fusarium oxysporum f. sp. cucumerinum was remarkably inhibited
on the water agar treated with 100ppm of Fe-EDDHA, a synthetic iron chelating agent, whereas
germination rate of microconidia did not show much differences compare with that of non
treated water agar. Both of the germination and the germ tube elongation of microconidia were
suppressed significantly in King’s B agar by the bacterial siderophores produced by Pseudomonas
putida.

The highest germination of the chlamydospores was obtained in the soil added with 0.25%
of glucose plus 0.05% of asparagine. The chlamydospores of cucumber wil fungus germinated
about 14% in rhizosphere soil of 2 day-old cucumber seedlings within 48 hours, and the germi-
nation was enhanced notably in rhizosphere soil of 10 day-old seedling. But the rates of germi-
nation was not increased according to cucumber growth age after 10 day-old seedling.

The effect of P. putida and Fe-EDDHA on the germination on chlamydospores in conducive
soil was not pronounced in the non-rhizosphere soil added with nutrient. However, the germi-
nation was suppressed significantly both in rhizosphere soil and in rhizosphere soil added with
nutrient. The suppression of chlamydospore germination was greater in the bacteria inoculated
soil than that in Fe-EDDHA treated soil.
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Table 1. Effect of Fe-EDDHA and Pseudomonas
putida on the germ tube growth of Fu-

sarium oxysporum f. sp. cucumerinum.

Mean length of germ tube(um) on®

[reatment
Water agar King's B medium
\one 114.2+26.17 136.8+38. 14
‘e-EDDHA 48.1-=14. 35 58.4+16.72
. putida — 38.6110.76

» \/Ieasuremants of germ tube growth were made
12 hours after inoculation.
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Germination percent of microconidia of F.
oxysporumf. sp. cucumerinum on water agar
containing 100ppm of Fe-EDDHA and on
water agar without chelator.
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Fig. 2. Effects of Pseudomonas putida and Fe-EDDHA
on the germination of microconidia of F.
oxysporxm f. sp. cucumerinum on King’s B
medium.

Table 2. Germination percent of chlamydospore of
F. oxysporum f. sp. cucumerinum in condu-

cive soil added with various naturients.*

n ermination
Source of Concentra- Percent of g

nutrients  tion

I 1 I Mean
Glucose 0.25% 58.8 61.5 47.2 58.8%**
Peptone 0.25% 53.8 46.7 46.8 49.1°
Asparagine  0.05% 46.8 49.5 42.3 46.2°
Glucose 0.25% 93.5 82.4 93.6 89.8
Peptone 0.25%
Glucose 0.25% 87.9 85.4 83.9 85.7¢
Asparagine 0.05%
Peptone 0.25% 62.6 59.1 68.3 63.3%™
Asgparagine  (.05%
Glucose 0.25% 66.7 75.5 71.8 71.3°
Peptone 0.25%
Asparagine 0. 05%

* Germination was observed at 24 hours after trea-
tment under the fluorescent microscope 200X
Geld.

#* Mean percent of germination with the same
letters indicates no significant difference.

2 2 Glucose, Peptone Asparagine Z-7t w502 3
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Fig. 3. Germination of chlamyodspore of F. oxy-

sporum f. sp. cucumerinum in rhizosphere
soil of cucumber([]lﬂj) and non-rhizosphere
soil({]) containing P.putide and Fe-EDDHA
and control.
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Table 3. Effect of addition of Pseudomonas putida
at 10® cells per gram of soil and 10ppm
of Fe-EDDHA on germination of chlamy-
dospores of F. sp. cucumerinum at rhizo-

sphere soil of cucumber seedlings.

Percent of germination
Treatment

2 day-old seedling 10 day-old seedling

Control 25. 815. 42
5.7-£1.82

7.77+1.54

14.241.76
4.54-1. 43
2.2140.43

P. putida
Fe-EDDHA

fraclA o 24 A5 Fgho
A sty =t (Fig. 4).
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Fig. 4. Germination of chlamydospore in rhizosphere soil(left: Chlamydospore(b) around 2
day-old cucumber root hair(a) 200X right: Chlamydospore(b) around 10 day-old
cucumber root bair(a) 400X
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