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Studies on Hyphal Anastomosis of Rhizoctonia solani

III.

Hyphal Anastomosis in Non-Self-Anastomosis Isolates

Kazunari YOKOYAMA, Mitsuro HYAKUMACHI
and Akira OcosHI

(Laboratory of Plant Pathology, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1. Host source, geographic origin, and
date of isolation of Rhizoctonia

sloani AG-2-2 1V isolates tested

Isolate Source OGr?g;grfaphic Date

H-115 Sugar beet Hokkaido Oct. 1977
H-103 Sugar beet Hokkaido Oct. 1976
Rh-65  Sugar beet Hokkaido Oct. 1973
_A55153  Sugar beet Hokkaido Oot. 1980
BV-24 Sugar beet Aomori Oct. 1959
B-9 Sugar beet Hokkaido  May 1952
B-3 Sugar beet Hokkaido Jul. 1951
B-70 Sugar beet Okayama Sep. 1959
B-37 Sugar beet  Shizucka Aug. 1955
LB-4 Sugar beet Ibaraki unknown
H-16 Sugar beet Hokkaido Oct. 1972
B-10 Sugar beet Hokkaido Jul. 1952
B-68 Sugar beet Okayama May 1959
B-61c  Sugar beet Aomori Oct. 1959
A-10 Sugar beet Hokkaido Oct. 1974
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Table 2. Characteristics of four culture

types
. Aerial Color of
Type Sclerotia Mycelia Colony
A 1t +or + dark brown
B + + or 4 brown
C + + or # light brown
D + or — 1# milky white
# : abundant
4 : intermediate between # and -+
+ : medil
=+ : slight
— : not detect
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Fig. 1. Colonies of four culture types on PDA.
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Table 3. Fusion frequency and average of
attracting distances of isolates

Fusion Averag(_e of
Type Isolate frequency ?itlts‘:g;xtc‘g?
N (%) (um)
A H-115 72.3 145
H-103 66.9 18.3
R h-65 65.3 11.8
A 55153 64.1 143
B BV-24 60.0 73
B-9 50.0 A8
B-3 41.9 37
C B-70 9.6 05
B-37 1.7 0.0
L B4 1.8 0.0
H-16 0.0 0.0
D B-10 0.0 0.0
B-68 0.0 0.0
B-6lc¢ 0.0 0.0

A-10 0.0 0.0
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Fig. 2. Relationship between branching and

fusion in Rhizoctonia solani hyphae.
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Table 4. Fusion frequency and average of
attracting distances in combination
of type A and other types

Fusion Average of

Combination frequency ‘:ﬁtsiz;tclgsg

N v/ R (. A
Type AxXType A 59.5 13.3
AXB 44.0 46
AXxC 29.3 2.0

AxD 26.8 2.2

Btk & OEARIE B L, FhFho FF 6 LOFAAD
% Table 4 R 72,

A 24 FRLETCIRFF 38 60%, AAD 13813 pm &
A x4 7CBTHHEEOTE LA A D FF, AAD L3
FIRDIER T Lo A XA TEBEA TOELE b ¥
T, FFi144%, AAD 346 pm THYH, ZhixB %
4 7B T 58 FF, AAD FE#OETH - 1o

Azr47EC 247, AgA47ED &4 7OELE
Tk, FF 18 25~30%, AAD 12 pm &3
hbC 47, DaA7OEKEDFE, AAD L hEw
&R LI LAL, ZhbOHEIEha ClrERale
B HKIEREIRE B HIPIER w4 7e <, Fic Fig. 3
ERLIHE, —HOoBEALLHER IR0 BifEei
(Krh&ED) 2% HFEANCA VRAALEMEY 550
&L BEIh,

Fig. 3. Contact fusion between non-self-
anastomosis isolate and self-anas-
tomosis isolate.

BLP: Branch-like projection
NSAI: Non-self-anastomosis isolate
SAT: Self-anastomosis isolate
scale: 50 tm
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Table 5. Frequency of killing reaction in
combination of type A and other
types

Frequency of

Combination killing reaction KF*/FF**

(%)

Type AXType A 49.9 0.84
AXB 24.2 0.55
AxC 4.9 0.17
AXxXD 3.9 0.15

* KF: Frequency of killing reaction.
**  FF: Fusion frequency.
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Table 6. Fusion frequency and average of
attracting distances in combination
of type D and other types

Average of

Fusion -

Combination frequency adtitsrta;it(lzgsg
(%) (pm)
Type DxType A 30.8 10.1
DxB 28.8 1.5
DxC 2.5 0.0
DXxD 0.0 0.0
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Summary

The phenomenon of hyphal anastomosis of non-
self-anastomosis isolates in Rhizoctonia solani was
studied. The isolates which had less abilities of
production of sclerotia and browning of colony,
and excess developed aerial mycelia were detected
among the isolates which were stored during long
term on potato dextrose agar medium. The iso-
lates were classified in four culture types with
the characteristics of production of sclerotia, de-
velopment of aerial mycelia and browning of
colony: type A (sclerotia production type), type B
(a few sclerotia production type), type C (hyphal
mass production type), and type D (aerial mycelia
type). The isolates which were classified in type
A had normal character of R. solani.

The fusion frequency of type A, B, C, and D
were 60-75%, 40-60%, 0-10%, and 0%, respectively.
The isolates which were classified in type D were
non-self-anastomosis isolates.

There was a positive correlation between the
fusion frequency and a branching frequency of
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each isolate. It was considered that the isolates
which branched with high frequency had a high
fusing ability.

The frequency of fusion between the non-self-
anastomosis isolates and the normal isolates was
about 20-30%, but the frequency of killing reac-
tion was 3-5%. The most of fusions in this com-
bination were contact fusions with branch-like
projection at the fusing point.

The characteristics of non-self-anastomosis isola-

tes were as follows: 1) few sclerotia were pro-
duced, 2) frequency of hyphal branching was low,
3) colonies were not browned, 4) reaction to attrac-
tion by other hyphae was not observed, 5) ability
to attract other hyphae was low, 6) ability to de-
grade the cell walls at contact point was low. It
was considered that these isolates lack in ability of
the attraction and the degradation of the cell walls
in the normal processes of hyphal anastomosis of
this {fungus.



