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Mitsuro Hyakumacur** and Akio Sumino®* : New Morphological Type
(IC) in Rhizoctonia solani AG 1 Isolated from the Sugarbeet-
Manufactory-Waste-Soils and Some of Its Characteristics®

Abstract

New morphological type in Rhizoctonia solani AG 1 was obtained from the sugarbeet-manu-
factory-waste-soils. This type was easily differentiated from two known types in Japan,
1A and 1B, in cultural appearance, especially in the size and distribution of sclerotia. Many
small sclerotia (0.2-0.8 mm) with dark brown to black were scattered evenly on the medium,
and zonation could not be seen. In USA three types (type 1, type 2, type 3) are known
in R. solani AG1. Cultural appearance and properties of this new morphological type were
almost the same as those of the type 3. Type 1 and type 2 correspond to 1B and 1A, re-
spectively. So, we propose to designate this new type corresponding to type 3 as morpho-
logical type 1C.

Optimum temperature for hyphal growth of this type was 30 C and the linear growth was
34.7 mm/24hr on PDA. The width of mature main hyphae was 6.69+1.92 um. The differ-
ence of the frequency of hyphal anastomosis was seen in any combination of 1A, 1B and this
type. This type had a high pathogenicity to the seedlings of Japanese radish, sugarbeet,
bean, lettuce, cabbage, tomato and eggplant. This type had also been obtained from the field
soils of Hokkaido, Tochgi and Fukuoka as well as from the sugarbeet-manufactory-waste—

soils

(Received April 16, 1984)
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Table 1. Frequency of damping-off of sugarbeet-seedlings raised in the sugarbeet-manufacto-
ry-waste-soils and isolation of the pathogenic fungi from the damped-off seedlings

Percent of pathogenic fungi isolated from
Frequency of damped-off sugarbeet-seedlings
Soils® No. damping-off

% Rhizoctonia Aphanomyces Pythium

solani sp. sSpp.

Residual 1 0.0 0.0 0.0 0.0
soil 2 31.3 0.0 11.4 0.0
3 46.8 19.4 95.2 35.5

4 75.0 0.0 0.0 0.0

5 87.0 11.5 60.9 0.0

6 49.3 34.3 0.0 0.0

Flume 1 83.4 20.0 85.0 0.0
soil 2 80.0 0.0 100.0 0.0
3 85.0 0.0 14.8 0.0

4 100.0 18.0 90.0 0.0

Sewage 1 0.0 0.0 0.0 0.0
sludge 2 0.0 0.0 0.0 0.0

a) Residual soil

Flume soil

=residual soil of raw beet piles
=water conveying flume soil
sewage sludge=dehydrated surplus sewage sludge

Table 2. Isolation of Rhizoctonia solani®> from the sugarbeet-manufactory-waste-soils and
their anastomosis groups

Percent of anastomosis group

Soils® | No. OAfp%‘?a;;‘;z AG 1 AG 2

% New AG 3|AG 4|AG 5|AG 6|AG 7|AG BI
type 1A | 1B | 2-1 | 22

Residual 1 0.0 0.0 0.0 0.0f 0.0{ 0.0/ 0.0/ 0.0/ 0.0/ 0.0/ 0.0f 0.0
soil 2 3.5 75.0/ 0.0{ 0.0| 0.0 25.0| 0.0 0.0| 0.0, 0.0 0.0| 0.0
3 52.0 84.6/ 0.0/ 0.0| 0.0| 5.8; 0.0/ 9.6/ 0.0/ 0.0{ 0.0 0.0
4 0.0 0.01 0.0/ 0.0{ 0.0;{ 0.0f 0.0 0.0{ 0.0/ 0.0| 0.0 0.0
5 8.3 0.0/ 0.0, 20.0f 0.0| 8.0 0.0| 0.0f 0.0/ 0.0/ 0.0f 0.0
6 12.0 0.0/ 0.0/ 0.0{100.0{ 0.0/ 0.0, 0.0f 0.0/ 0.0{ 0.0/ 0.0
Flume 1 58.0 65.5| 0.0{ 0.0| 0.0| 0.0 0.0] 29.3| 5.2/ 0.0/ 0.0| 0.0
s0il 2 8.6 88.91 0.0/ 0.0 0.0{ 0.0f 0.0 11.1{ 0.0} 0.0, 0.0 0.0
3 2.5 100.0| 0.0, 0.0/ 0.0/ 0.0} 0.0, 0.0 0.0 0.0/ 0.0{ 0.0
4 42.0 69.0/ 0.0, 0.0| 0.0{ 0.0, 0.0| 26.2| 4.8 0.0| 0.0/ 0.0
Sewage 1 0.0 0.0/ 0.0/ 0.0 0.0| 0.0/ 0.0] 0.0} 0.0f 0.0| 0.0 0.0
sludge 2 0.0 0.0/ 0.0| 0.0; 0.0/ 0.0/ 0.0/ 0.0, 0.0f 0.0/, 0.0 0.0

a) Isolated from the flax stem buried as a bait in the soils

b) Residual soil
Flume soil

=residual soil of raw beet piles

=water conveying flume soil

Sewage sludge=dehydrated surplus sewage sludge
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Fig. 1.

Fig. 2.

A

Comparison of cultural appearance among three types of
Rhizoctonia solani AG 1. Isolates C-124,. R-2 and F-2
belong to morphological type 1A, 1B and new type,
respectively.

Cultural appearance of several isolates belonging to new
morphological type of Rhizoctonia solani AG 1 and a
representative isolate of R. solani AG 1 type3. P-1,P-2;
Isolates obtained from the sugarbeet-manufactory-waste-
soils (residual soil of raw beet piles). F-2, F-3; Isolates
obtained from the sugarbeet-manufactory-waste-soils(water
conveying flume soil). RH-28; An isolate obtained from
the field soil of Hokkaido. BW-3; An isolate obtained from
the field soil of Tochigi. 189; A representative isolate of
R. solani AG 1 type 3.
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Table 3. Comparison of some cultural properties of new morphological type with the known
types of Rhizoctonia solani AG 1 reported in literatures
Cultural New tvoe Watanabe&Matsuda(1966) Sherwood (1969)
property yp
1A 1B Type 1 Type 2 Type 3
Colony
: color white- white- white- light brown- white- white-
light brown | light brown | light brown |dark reddish | light brown [light brown
brown
Medium (PDA)
: color light brown brown — reddish brown — —
Sclerotium
: color dark brown brown brown reddish brown| dark brown |dark brown
or black or dark brown| or black
. size small 0.2- | 2-3 mm 1-5 mm large 1-9 mm|1.5 mm uni-small 0.4~
0.8 mm uni variable in  |[form in size (0.8 mm uni-
form in size size form in size
:shape spheroid spheroid flat to spheroid or — spheroid
subspheroid | subspheroid
:surface fine fine coarse — — —
: quantity, very — - a few a few to very
abundant abundant abundant
Table 4. Frequency of hyphal anastomosis in 5. BXRHBEERE

any combination of three morpholog-
ical types of Rhizoctonia solani AG 1

Combination of three | Percent of hyphal
morphological types anastomosis
N. type® X N. type X 59.2 f®
Y 44.3 d
1A X1A X 58.3 f
Y 46.8 e
1BX1B X 47.1 e
Y 37.6 ¢
N. typexX1A 33.9 b
N. typex 1B 33.7 b
1AX1B 31.1 a
N. typex 1899 42.3
189189 56.9

a) N. type; new morphological type.

b) X; between same isolates. Y; between dif-
ferent isolates.

¢) Values followed by the same letter do not
differ significantly (p=0.05) according to
Duncan’s multiple range test.

d) 189; a representative isolate of Rhszoctonia
solani AG 1 type 3.
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L7z (Table 5),
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Fig. 3. Comparison of hyphal growth among three morphological types of
Rhizoctoia solani AG 1.
Table 5. Comparison of pathogenicity among three morphological types of
Rhizoctonia solani AG 1 to the seedlings of some crops
Morphological Pathogenicity®
Isolate
type Radish | Sugarbeet Bean Lettuce | Cabbage| Tomato |Eggplant
New type F2 4.36 4.93 4.33 2.15 5.00 1.96 3.22
P2 3.32 4.63 3.17 1.04 2.29 2.38 1.53
RH28 4.21 4.70 3.83 1.31 4.29 2.79 1.89
av. 3.96a 4.75a 3.78a 1.50 3.86 2.38 2.21
1A C-325 3.71 4.78 4.67 — — — —
Cs-2 3.86 3.96 5.00 — — — —
Cs-A 3.43 4.93 4,50 — — - -
av. 3.67a 4.56a 4.72a — — — —
1B B-32 3.61 4.85 1.25 — — — —
B-39 3.11 4.70 4.17 — — — —
R-2 1.21 4.41 4.83 — — — —
av. 2.64a 4.65a 3.42a — — — —

a) Disease rating; 0=no disease, 5=most severe disease
b) Values followed by the same letter do not differ significantly (p=0.05) according to

Duncan’s multiple range test

c¢) —; not determined
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