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Relationships between the occurrence of root tumor of melon and soil inoculum
density and soil sterilization Masahiro YOSHIDA and Kenzo KOBAYASHI (School of
Agriculture, Kyushu Tokai University, Choyo-son, Aso-gun, Kumamoto 869-14, Japan)

The concentration of pathogenic Streptomyces sp. and sterilization of soil affected the
occurrence of root tumor of melon under inculation tests. Young growing melon inocu-
lated with a high concentration of the pathogen showed symptoms of damping-off, and
the severity varied with the type of soil used. Occurrence of root tumor was observed
in soil inoculated with more than about 10 cfu of the pathogen per 1 ml of wetted soil.
The most sever disease incidence of root tumor appeared when melon was inoculated
with about 10°-10* cfu/ml of the soil. In addition, the disease occurred easily in soil
which was inoculated with the pathogen after soil sterilization, but the occurrence of
the disease in inoculated soil without sterilization was suppressed conspicuously. The
results suggest that the occurrence of root tumor of melon is encouraged at a lower

concentration of microorganisms and with a limited microflora in soil.
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Table 1.  Percentage of damping-off melon sowed in bed soil infested with different
inoculum densities of the pathogenic Streptomyces sp.

Inocqlursl Days after sowing

density®
(%) 10 15 20 25 30 35 40 45 50
0 0 0 0 0 0 0 0 0 0
OK 02 0 0 0 0 0 0 0 0 0
0:05 0 0 0 0 0 0 0 0 0
0.1 0 0 0 0 0 0 0 0 0
0.2 0 0 0 0 0 0 0 0 0
0.5 0 0 0 0 0 0 0 0 0
1.0 0 0 0 0 0 0 0 25.0 62.5
2.0 0 0 0 0 0 0 0 1245 50.0
3.0 0 0 0 0 0 0 0 1225 50.0

0 0 0 0 0 0 3785 50.0

4.0 0

establish the desired soil inoculum densities.

Table 2. Occurrence of root tumor and number of foliage leaves of melon cultivated in
bed soil infested with different inoculum densities of the pathogenic Streptomyces sp.
fine‘:ncslll:;:? OPfeﬁgse:atzgs Disease flgfi.agfe No. of root tumos/diseased plant
(%) plants Seyerity, leaves <2 2—-5  5-10 10< (an)
0 0 0 6.6 0 0 0 0
0.02 100 Gl 5.4 57.3 43.0 1.6 0
0.05 100 96.9 5.4 80.1 45.1 2.8 0.3
0.1 100 68.8 3.8 60.8 12.3 1.4 0
0.2 100 87.5 3.3 89.1 17.5 0.4 0
0.5 100 90.6 2.4 82.6 25.1 1.3 0.1
1.0 100 62.5 3.0 49.1 7.6 1.1 0
2.0 100 59.4 2.8 45.7 To o) 0.4 0
3.0 100 68.8 20 60.0 12.6 2.4 0.3
4.0 100 59.4 519 6.8 1.1 0

2.0

a) See Table 1.
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Table 3.  Relationships between incidence of occurrence of root tumors and inoculum density
of the pathogenic Streptomyces sp.
Inoculum Perentage Growth of melon
density of Disease —
(X1.69 cfu/ml diseased severity Plant length Number of
of moist soil) plants cm leaves
0 0 0 42.0 10.9
1071 0 0 39.3 10.3
10° 0 0 41.7 10.7
10! 80.0 20.0 41.6 10.3
10? 100 50.0 36.6 9.9
10° 100 62.5 31.8 9.0
10* 100 65.0 27.7 7.8
10° 100 47.5 13.4 5.3
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Fig. 1 Distribution of sizes of root tumors formed on diseased
melon in infested soils with different inoculum densities
of the pathogenic Streptomyces sp.

Size of root tumor, (] : <2, & :2-5, & :5-10,

2 10< (mm).
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Table 4.  Numbers of microorganisms present in soils
used in the experiments in Table 5
Soil No. of microorganisms (cfu/g of dry soil)
number Fungi Bacteria Actinomycetes
I 4,16X10* 2.07X106 9. 47X10°
I 5.43X10* 2.68X10° 1.38X107
m 2.30X10* 5.92X10° 9.14X10°
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Table 5. Comparison of the occurrence of root tumor on melon in natural soils and
in sterilized soils under inoculation with the pathogenic Streptomyces sp.
. f Percentage d No. of root tumors
Soil Soil : Disease
number sterilization® of g;:ﬁ:ed severity diseas‘,)eec‘ln plant
1 =t 100 S5 41.0
= 0 0 0
0 + 100 80.0 92.2
- 0 0 0
1 + 100 25.0 4,7
= 80.0 20.0 253

a) + ! sterilized with autoclave, — : unsterilized.
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