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Studies on the Ecology of Cephalosporium gregatum,
the Causal Fungus of Brown Stem Rot of
Adzuki Beans in Hokkaido

I. Seasonal Variations of Cephalosporium gregatum
Populations in Soil under Host and
Non-host Plants Cultivation

Norio Konpo and Kiroku KoBavasHi

(Department of Botany, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1. Crops and varieties cultivated in adzuki bean field

Crop Variety Remark
Adzuki bean Takara Cultivated since May 1974
Corn Honey-bantam Cultivated since May 1980
Corn Honey-bantam Cultivated since May 1982
Soybean Kitamishiro Cultivated since May 1980
Red clover Cultivated since May 1980

White clover
Ladino clover
Alsike clover

Alfalfa

Cultivated since May 1980
Cultivated since May 1980
Cultivated since May 1980
Cultivated since May 1980

v v YEEEE 200 ppm w0 %, FEET pH 55 B L
LD TH5b,
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Fig. 1. Levels of Cephalosporium gregatum

(Type A) propagules in adzuki bean
field soil.

—— A period of the adzuki bean cultivation
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Fig. 2. Levels of Cephalosporium gregatum
(Type A) propagules in corn field soil.

«—— A period of the corn cultivation
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Fig. 3. Levels of Cephalosporium gregatum
(Type A) propagules in corn field soil.
Corn was cultivated since May 1982,
«—— A period of the adzuki bean cultivation
«> A period of the corn cultivation
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(Fig. 3),
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7= (Fig. 6)
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Fig. 4. Levels of Cephalosporium gregatum
(Type A) propagules in soybean field
soil.

«—— A period of the soybean cultivation
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Fig. 5. Levels of Cephalosporium gregatum
(Type A) propagules in fallow.
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Fig. 6. Levels of Cephalosporium gregatum
(Type A) propagules in leguminous
plants field soil.
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Fig. 7. Levels of Cephalosporium gregatum
(Type B) propagules in adzuki bean
field soil.

«— A period of the adzuki bean cultivation
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Fig. 8. Levels of Cephalosporium gregatum
(Type B) propagules in corn field soil.
Corn was cultivated since May 1982.

—— A period of the adzuki bean cultivation
«-—» A period of the corn cultivation
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Fig. 9. Levels of Cephalosporium gregatum
(Type B) propagules in soybean field
soil,

«— A period of the soybean cultivation
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Levels of Cephalosporium gregatum {Type B) propagules in

leguminous plants field soil.

D 75~15cm [XT1.6x10% (Table 9), #i7 = — 31—
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Liz7 AFHEERCTL A LB LR, Ti0db b 19824F
Cihrvetaeay R RET 5 F C198L4F2 B 4x103,
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Table 2. Vertical distribution of Cephalosporium gregatum (Type A)
propagules in adzuki bean field soil

Propagules (per g dry soil)

Depth range (cm)

0-7.5 7.5-15 15-22.5 22.5~-30 30-40
1981 4 21.2x10° 10.0x 103 8.7x103 —* —
7 10.0 6.2 8.4 — —
9 6.6 37.9 18.9 — —
10 15.0 16.9 14.2 — —
11 335 279 15.5 — —
1982 2 215 27.3 16.4 — —
4 29.0 23.2 12.8 16.7 X103 7.6 X103
6 26.5 11.0 22.0 — —
7 28.8 255 29.9 — —
10 254 22.8 9.0 8.7 2.5

* The quantitative detection of propagules by soil dilution plate was not done.

Table 3. Vertical distribution of Cephalosporium gregatum (Type A)
propagules in corn field soil

Propagules (per g dry soil)

Depth range (cm)

0-75 75-15 15-22.5 22,5-30 30-40
1981 4 0.8x10° 5.8X 103 7.8x108 — —
7 0 0.3 0.8 — —
9 0.3 0 0 — —
10 0.9 47 0 — —
1982 2 0.3 0 0.3 — —
4 1.0 05 05 47X103 0.9 10
6 2.4 2.4 4.2 — —
7 0 0 0 — —

10 0.3 1.0 13 0 0
FCRATEYRIER TR EAEBRB IR kB Y, Table 4. Vertical distribution of Cephalo-
e X AEBEOTENITEE Tl » 1o, " sporium gregatum (Type A) prop-

tEEE B EROSEAE): T AFEER R agules 1in corn field soil. Corn
. - e ultivated since May 1982
BV TEREMOR S BIR 7 <, BN 48 U C Tan chRReC Mmee W
Type A EEILIZEAE —F (1x104~3x109 TH- Propagules (per g dry soil)
foo FofE, 19824F 10 B 30~40 cm [X @ B & (3 25X Depth range (cm)
103 CH Y, foRKICH~NEL {Aleh ot (Table 2), 0-75 7.5-15 15-22.5
PyEw s yREROEER, (RS 1981 4 136X10° A410x103  28.0X103
M 8% 103 ¢ THEA TH o fe A’ 19814%, 19824 L % 7 164 5.6 6.7
© T RCARE S CHENRS L, LA LS hie 9 53 v 4
4= (Table 3 10 235 5.8 57
P I= A Rabie 1982 2 300 46 5.1
1982 4E5 vk 7AF BIER I b 7 & v = v &HEE 4 157 18.0 18
F5z kb, 0~75cm, 75~15cm X Cit4 A& 7 6 114 11.3 5.0
. . . X 7 8.2 9.2 0
DEEOXETE LA E A, 15~225 cm K T7 H
ADEROE AL 10 09 45 20

B S hieh o (Table 4),
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Table 5. Vertical distribution of Cephalosporium gregatum (Type A)
propagules in soybean field soil
Propagules (per g dry soil)
Depth range (cm)
0-7.5 7.5-15 15-22.5 22.5-30 30-40
1981 4 7.1%X103 26x103 7.0%x103 — —
7 0.8 0.3 1.7 — —
9 0 14 0 — —
10 0 1.1 0 — -
1982 2 0.3 0.5 0.9 — —
4 0.5 0.5 0.5 40x103 3.6x103
6 1.3 1.3 0.3 — —
7 7.2 134 4.1 — —
10 0.5 24 4.2 2.7 14
Table 6. Vertical distribution of Cephalosporium gregatum (Type A)
propagules in fallow
Propagules (per g dry soil)
Depth range (cm)
0-75 7.5-15 15-225 22.5-30 30-40
1981 7 7.3x103 10.0x103 14.0 X103 — —
9 59 28.8 17.7 — —_
10 32.2 14.1 4.3 — —
11 22.0 10.0 7.2 — —
1982 2 9.3 85 0.6 — —
4 12.3 14.6 3.3 9.0x 103 0.3x103
6 5.0 34 3.7 — —
7 240 185 35 — —
10 6.8 4.0 34 24 0
Table 7. Vertical distribution of Cephalosporium gregatum (Type B)
propagules in adzuki bean field soil
Propagules (per g dry soil)
Depth range {cm)
0-75 75-15 15-225 22.5-30 30-40
1981 4 0.6x103 0 0.3x103 — —
0 0 0.3 — —
04 1.7x103 0.6 — —
10 0.3 1.0 0.6 — —
11 5.1 1.4 0.8 — —
1982 2 0 0 0 — —
4 0 0 0 0 0.3x103
6 0 0 0 — —
7 0 0 0 — —
10 0 0 0.3 0 0
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Table 8.

Vertical distribution of Cephalosporium gregatum

(Type B) propagules in corn field soil. Corn was
cultivated since May 1982

Propagules (per g dry soil)

Depth range (cm)

15-22.5

0-75 75-15
1981 4 0.8% 108 0 0
0.3 0.3 108 0
9 0.3 0.6 1.1x103
10 06 06 0
1982 2 25 0 0
4 0 0 0
6 0 0 0
7 0 0 0

Table 9.

Vertical distribution of Cephalosporium gregatum (Type B)

propagules in soybean field soil

Propagules (per g dry soil)

Depth range (cm)

0-7.5 7.5-15 15-22.5 22.5-30 30-40
1981 4 49x103 1.2x103 1.5x103 — —
0 0 0 — —
2.5 3.6 2.0 — —
10 0.3 0 0.9 — —
1982 2 05 0 0 — —
0.3 0 0 0 0
6 0 0 0.8 — —
7 0 0 0 — —
10 0 1.6 0.3 0 0
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FTEBRT5H, LIch - T, TERIRSERE TR X
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Py E R o R LA REREREORL, v
o2 VR LER»LEECEDN, 7 XPHELHED
HELHEL, Wohrredir i Fig 2, 3), EEE
RRERE BB H 5O ZEnb, PV ERI Y
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Summary

Seasonal variations on the number and distribu-
tion of Cephalosporium gregatum propagules in soil
under host and non-host crops cultivation were
examined by using a selective culture medium.

The number of C. gregatum Type A propagules
in soil under continuous adzuki bean cultivation
increased and heighest soil populations were de-
tected during fall and winter (from November 1981
to March 1982).

In contrast, they decreased under non-host plants

cultivation. Especially corn cultivation marked a

dramatic decrease of C. gregatum Type A propa-
gule numbers. ’

The soil populations of Type B propagules var-
ied from high to low levels during 1982, but they
were often not detected in soil during 1982, The
number of Type A propagules in each soil depth
under continuous adzuki bean cultivation were
almost the same levels (1X104—3x10% during two
consecutive years, but they decreased under non-
host plants cultivation.

Type B propagules were scarcely detected in each
soil depth.



