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5870 & 48 X 7z Rhizoctonia solani D gk D Mg+

BRI IR AR A

Mitsuro HyakuMacur** and Tadao Ur**: Properties of Diseased
Isolates of Rhizoctonia solani Isolated from Soil*

Abstract

Diseased isolates of Rhizoctonia solani (DIRS) which show abnormally slow growth in the
early stage (less than half of the hyphal growth of healthy isolates during 5 days on potato
dextrose agar) were isolated from the artificially inoculated sugarbeet field soil. DIRS
were also obtained from the soil in the sugarbeet root-rot disease declined field. Among
DIRS though the degree of disease is different, disease characteristics such as slow growth,
hypal distortion, lysis of protoplasm, thin density of hypae in the apical part of the colony,
and bad formation of sclerotia are commonly observed. Hyphal growth rate from the basal
part of the colony of DIRS is better than that from the apical part of DIRS. DIRS could
not be cured by incubation in the medium containing various amounts of streptomycin, ethy-
diumbromide, chloramphenicol, or cycloheximide. Disease agent(s) of DIRS could not be
transferred to healthy isolates by hyphal anastomosis, and dsRNA also could not be detected
from DIRS. Pathogenicity of DIRS varies from isolate to isolate, but is rather lower than
that of healthy isolates. DIRS could be obtained in any of the R. soleni anastomosis groups
preserved by routine transfers. It has been suggested that if DIRS increase in field soil,
inoculum potential becomes low as their low pathogenicity and slow growth, and consequently,

disease is reduced and declines.

(Received November 5, 1983)
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Fig. 1. Different growth of Rhizoctonia solani AG2-2 grown on

potato dextrose agar for 10 days A: Normal isolates, B: % (Fig. 3), COX5 W3l %13
Slow growth isolates. Neurospora crassa @ “stop-start”
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Table 1. Appearance of diseased isolates from naturally and artificially
infested sugarbeet fields, soils®)

Field Source of No. of diseased isolates/ Frequency of diseased
isolation No. of isolates tested isolates (%)
Sclerotia 0/18 0.0
Abashiri Plant residue 1/19 5.2
Bait® 0/ 8 0.0
Sclerotia 3/16 18.8
Hombetsu Plant residue 1/22 4.5
Bait 2/11 18.2
Sclerotia 5/15 33.3
Kiyokawa Plant residue 16/23 69.6
Bait 23/38 60.5

a) Naturally infested fields’ soils were sampled from Abashiri and Hombetsu fields in October
1979 and artificially infested field’s soils were sampled from Kiyokawa field in May 1980.
Sugarbeets were continuously cropped in Abashiri and Hombetsu fields from 1972, and root-
rot disease decline occurred in Abashiri field in 1979 and in Hombetsu in 1976. In Kiyokawa
field, root-rot fungus had been artificially infested in June 1979 and root-rot disease occurred
severely in 1979.

bh) Flax stems were used for bait.
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Fig. 2. Cultural appearance of healthy and diseased isolates of Rhizoctonia
solani AG2-2 grown on potato dextrose agar for 10 days.
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Tig. 3. Patterns of the mycelial growth of healthy (H) and diseased (D1-D
5) isolates of Rhizoctnia solani AG 2-2.
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Table 2. Mycelial growth taken from various distances from the margin of
the colony of diseased isolate of Rhizoctonia solani AG 2-2

Distance from the margin

Growth length of mycellium

of the colony? (mm) (mm)
0-5 6.0

10-15 7.0

20-25 7.4

30-35 19.2

40-45 36.8

50-55 58.7

a) The colony was grown on potato dextrose agar at 25C for 14 days, and

its radius was around 60 mm.

Table 3. Pathogenicity of healthy and diseased isolates obtained from different
fields’ soils on sugarbeet seedlings

No. of No. of o
Field o sugarbeet | Preemergence post emergencel 0 04'0)
(AG 2-2) seeds sugarbeets sugarbeets sugarbeets
o Healthy 20 5 10 75.0
Abashiri Diseased 20 0 5.0
Hombetsy Healthy 30 17 11 93.3
Diseased 30 3 2 16.7
Kiyokawa Healthy 30 11 18 96.7
Diseased 30 2 7 30.0
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Explanation of plate
Plate I

Morphology and cytology of diseased isolates of Rhizoctonia solani AG 2-2.
1. Hyphal distortion.
2. Lysis of plotoplasm (LP) at hyphal tips.

3. Abnormal hyphal branching. i
4. Lysis of plotoplasm (LP) in many parts of hyphae.

5-6. Peroxidase reaction (PR) of diseased isolate (Fig. 5) and healthy isolate (Fig. 6).
Stained hyphal cells show PR.



m
<
"

bl

o}
Yol
[
e
=
RO
=

e

A

!

262

Plate 1
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