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Mitsuro Hyakumacur**, Yoshihisa HoMma*** and Tadao Ur**: Properties of Diseased
Isolates of Rhizoctonia solani AG-4*

Abstract

Damping-off disease of radish seedlings declined in the soil into which normal field
isolate 1271 belonging to Rhizoctonia solani AG-4 was repeatedly (3 times or more) inoc-
ulated. Diseased isolates which show abnormally slow growth were isolated from this dis-
ease declined soil. By incubating normal and diseased isolates in pair, diseased agent(s) of
diseased isolate could be transferred to isolate 1271 by hyphal anastomosis, but not to other
isolates of AG-4 and AG-2-2.  This shows transmission of diseased agent is isolate-spec-
ific. Diseased isolates produce acidific substances, particularly oxalic acid. In comparison
with that of isolate 1271, pathogenicity of diseased isolates is extremely low, though it var-
ies from high to low. Using as inocula mixtures of isolate 1271 and diseased isolates, damp-
ing-off disease of radish seedlings decreased when inoculum of isolate 1271 was low, and
cross protection could be seen among isolates.
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Fig. 1. Morphology of healthy and diseased isolates of RhAizoctonia solani AG-4 grown on

potato dextrose agar for 10 days.
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Table 1. Appearance of diseased isolates from
the colony of the healthy isolate
(1271) which was incubated in pair
with the diseased isolate (RI66)

Days after incubation
Test No.
3 5 10 15
1 0/10% 0/10 6/10 5/10
2 0/10 0/10 4/10 4/10
3 1/10 4/10 10/10 10/10
4 0/10 0/10 5/10 4/10
5 0/10 3/10 10/10 10/10
Total 1/50 7/50 35/50 33/50

a) No. of diseased isolates / No. of isolates
tested
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Table 2. Pathogenicity of healthy and diseased isolates on radish seedlings
Inoculum density (%) (v/v)
Isolate
0.1 0.5 1.0
x)¥)

Healthy isolate 1271 90.5 ¢ 100.0 d 100.0 e
RI15 26.5 ¢ 85.5 ¢ 89.0 e

RI20 15.5 ab 27.0 b 60.0 d

) ) RI22 11.5 a 13.0 a 17.0 a
Diseased isolate RI52 50.5 d 89.5 ¢ 100.0 e
RI57 26.0 ¢ 24.0 b 56.5 cd
RI164 21.5 bc 24.0 b 40.5 be

RI66 15.5 ab 26.5 b 32.0 b

x) Disease rating; 0-no disease, 100-most severe disease
y) Values followed by the same letter do not differ significantly (P=0.05) according to

Duncan’s multiple range test

Table 3.

healthy (1271) and diseased (RI20) isolates

Degree of disease incidence of radish seedlings by the mixed inoculation of

Inoculum density of Inoculum density of isolate 1271 (%) (v/v)
isolate RI20 (%) (v/v) 0.0 0.1 0.3 0.5 1.0
x)y)

0.0 0.0 ; 86.5 d 100.0 b 100.0 b 100.0 b
0.1 13.0 b 76.0 ¢ 90.0 ab 97.0 b 96.5 ab
0.3 19.0 b 55.5 ab 85.0 a 84.0 a 88.0 a
0.5 18.0 b 49.5 a 88.0 a 89.5 ab 94.5 ab
1.0 34.0 ¢ 67.0 bc 90.5 ab 89.0 ab 92.0 ab

x) Disease rating; ¢-no disease, 100-most severe disease
y) Values followed by the same letter do not differ significantly (P=0.05) according to

Duncan’s multiple range test
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Explanation of plate

Plate 1

Morphology of hypha of healthy isolate.
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1.
2-4. Morphology of hyphae of diseased isolate. Lysis of protoplasm (LP) (Fig. 2), hyphal
distortion (Fig. 3) and compact masses of hyphae (Fig. 4).
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Many zonations in the colony of diseased isolate on the medium.
Halo formation of diseased isolate on the medium. )
Crystals of oxalic acid produced around the colony of diseased isolate.
Healthy isolate seeded with or without diseased isolate in the same plate. Growth

of healthy isolate was inhibited by diseased isolate.

5) Castanho, B. and Butler, E.E. (1978). Phytopathology 68 : 1511-1514.
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Plate 1
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