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Yukio SATO and Satoshi HURUKAWA* : Infection of red clover
by powdery mildew fungus with relation to the growing stage of host.
V. Relations among the increasing incidence of powdery mildew,
the growing habit of red clover and air temperature.

Summary

.Relations among the increasing incidence of powdery mildew,
during growing period were investigated in red clover.
clover increased with increasing the growth and reached the maximum de

the growing habit and air temperature

The disease severity of powdery mildew on red
gree at both the late period of

flowering stage and radical leaf stage. These increase of disease severity occurred under higher or lower

degree of temperature compare to optimum temperature for fungal growth. O
severity of it decreased once at the early period of growing stage before flowering stage.
O?Curred under the optimum temperature for fungal growth.
disease severity could not explain only from optimum temperature for fungal gro
obtained, we wish to conclude that the susceptibility and resistance of red clover to

n the other hand, the disease
This phenomenon
Therefore, the increase or decrease of the
wth. From results
the powdery mildew

was closely related to the plant growth habit, and these phenomena were not related to the change of air

temperature during growing period of red clover.
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Table 1. Growth stages of Kenland and Arlington of red clover cultivars (1990—1991)

Cultivar Date Growth stage

Kenland 6 July, 1990 Early flowering stage : a part of the plants flowered.
13 July, 1990 Flowering stage : half of the number of the plants flowered.
20 July, 1990 Latter period of flowering stage : most of the plants flowered.
19 Sep., 1990 — Radical leaf stage (time for developing overwintering bud) :

24 Nov., 1990 most of the plants did not develop flower setting stems.

24 May, 1991 Flowering stage : half of the number of the plants flowered.
31 May, 1991 Latter period of flowering stage : most of the plants flowered.

Arlington 28 June, 1990 Early flowering stage : a part of the plants flowered.

12 July, 1990
19 July, 1990
19 Sep.. 1990 —
22 Nov., 1990
24 May, 1991
31 May, 1991

Flowering stage : half of the number of the plants flowered.
Latter period of flowering stage : most of the plants flowered.
Radical leaf stage (time for developing overwintering bud) :
most of the plants did not develop flower setting stems.
Flowering stage : half of the number of the plants flowered.
Latter period of flowering stage : most of the plants flowered.
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Table 2. Relationship between the disease severity and the ratio of mildewed leaf. (cv. Kenland)

Number of mildewed plants at each date'’

Ratio of

mildewed 1990 1991

leaf (36) 15 June 22 June 29 June 6July 13July 20 July 19 Sept. 120ct. 24 0ct. 9 Nov. 24 Nov. 24 May 31 May
0 0 0 0 0 0 0 38(100.0) 37(1000) 32( 865) 15( 484) 5( 167 0 0
1-19 10 287 11( 89) 120 318) ¥ 79 5(13) 8C2AD 0 0 5( 135) 11( 355) 10( 333) 0 0
0-39 170447 24( 632) 15( 30.5) 19( 500) 16( 42.1) 8C2LD 0 0 0 3C 97 7(233) 3C 9D 1C 30
059 15035 3 79 10 263) 14( 368 I 19 0 00 0 0 0 2( 64) 1( 33 5(152) 20 61
60-79 4 106) o 1( 26) 2( 53) 13( 342) 100 263) 0 0 0 0 4 133) 14( 424) 8( 242)
80-99 1( 26) 0 0 0 1 26) 12(315) 0 0 0 0 2( 67) 11( 333) 22( 66.7)
100 0 0 0 0 0 0 0 0 0 0 1 33 0 0
Total 38(1000) 3(100) 3(1000) 38(1000) 38(1000) 38(1000) 38(1000) 37(1000) 37(100.0) 31(100.0) 30(1000) 33(100.0) 33(100.0

1) See Table 1.
2) Ratio of mildewed plants (%)

Table 3. Relationship between the symptom severity and the ratio of mildewed leaf. (cv. Arlington)
Ratio of Number of mildewed plants at each date"’
mildewed 1990 , 1991
leafl (%) 14 June 21 June 28dJune SdJuly 12July 19July 19Sept. 110ct. 26 0Oct. 6 Nov. 22 Nov. 24 May 31 May
0 1 29" 0 0 0 0 0 30(1000) 29(1000) 24( 85.7) 23( 85.2) 12( 4.4) 0 0
119 7 206) 18( 545) 13 394) 7( 21.2) 10( 312) 16( 5L8) 0 0 4( 143) 4( 148) 13 482) 10( 45.5) 9( 40.9)
20-39 12( 353) 12( 36.4) 15( 45.5) 18( 54.5) 14( 438) 9( 290) 0 0 0 0 2( 74) 1( 45) 1( 4.5
10-59 12033 3 1) 515 6182 5(158) 2065 0 0 0 0 0 7( 318) 6( 21.2)
60-79 2 59) 0 0 g¢ 61) 2( 63 10 32) 0 0 0 0 0 4 182) 3( 138
80-99 0 0 0 0 13D 3 9D 0 0 0 0 0 0 30 136)
0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 34(1000) 33(1000) 33(100.0) 33(100.0) 32(100.0) 31(1000) 30(100.0) 29(100.0) 28(100.0) 27(1000) 27(100.0) 22(100.0) 22(100.0)

1) See Table 1.
2) Ratio of mildewed plants (%)
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Fig. 1 Re].ationship between number of leaves and ratio of mildewed leaves
at flowering stage (left) and radical leaf stage (right) (cv. Kenland).
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Fig. 2 Relationship between number of leaves
and ratio of mildewed leaves at latter period
of flowering stage next spring (cv. Kenlnad).
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Fig. 3 Changes of temperature at Toyama-shi during the experiment.
(by Monthly Report of Toyama Meterological Observatory, 1986 — 1987,

1990 —1991)

E. M and L. indicate early, middle and late in each month, respectively
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