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Yukio SATO: Infection of red clover by powdery mildew fungus
with relation to the growing stage of host
III. Relationship between the incidence of the Powdery mildew
and the growth degree of the leaflets of clover

Summary
Powdery mildew develops only on the leaflets of red clover

Besides, it is only mature leaflets fully expanded that are mildewed and immature leaflets immediately after leaf

maximum lengths or widths. Thses results suggest that the inc
of the growth of leaflets. This means that the increase in seve
stage is related to the increase of susceptible leaflets,
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idence of powdery mildew depends on the degree
rity of the disease of red clover plants at the late
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Fig.1. Model figure showing the growth degree of
the leaflets of red clover.

a:leaflets expanded; b :leaflets half expanded;
c: leaflets non- expanded.
A number shows leaf position.
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Table 1. Ratio of mildewed plants at each date.

Date, June 1880

17 19 21

3 5 10 14
Number of examined plants 28 28 27 16 16 16 16
Nm?ber of mildewed plants 5 6 £ 14 13 16 16 16
Ratio of mildewed plants(9%) 17.9 21.4 18.5 51.9 81.3 100.0 100.0 160.0
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Table 2. Transition of disease severity of powdery mildew on red clover (cv. Medium)
. ium).

10
Sample June 14 June 17 June 19 June 21 June, 1980

L D %V L D % L D % T S - - D. -

77 - - - 70 0 0 4 o
i 2 o o 31 L, 2; 21 287 105 44 419 101 53 525
68 - - - 43 o o o 16 41,0 40 15 400 50 25 50.0
58 %5 5 200 42 8 191 s :g Zi ' ; S S
87 - - - 46 : 417 23.0 6 25 37.9
10 24 2 83 42 1; 228 1B w5 s x yo e 2 %67
30 % 2 56 54 7 ?2(7) 522 442 60 24 400 6 30 355
. . 321 288 19 ' :

. 27 .
gg ig i ;(3] o 8 216 49 19 388 5 9 33 : 123 ?: gfg
100 a3 a6 128 67 19 284 69 91 304 95 30 316
25 ¥ 2 5 T4 9 B4 T 19 52 85 9 94 106 27 255
90 2 1 4889 10 ™15 w8 79 15 190 83 20 297
3 27 0 40'5 ;i 6 B3 810 156 w13 31 e 19 209
76 27 0 0 0 (1) 20 08 10 s 9 164 T 4 197
0 - ° ° S 0-5 45; ﬁ 3.7 6 13 2100 75 13 173
0 49 3 6.3
49 56 0 0 62 0 0 106 3 28 13 3 953 12’2 2 :i

1D L: Number of examined leaves; D: Number of mildewed leaves - % Ratio of mild a1
: : ewed leaves.

Table 3. An example showing realationship between the incidence of powdery mild
ew

of clover (sample No. 93) and the growth degree of the leaflets

leaf 14 June 17 June 19 June 21 June 24 June, 1980
oas . - !
position Length x width Length x width Length x width Length x width
ength X widt| Length X width
1 O38x22" 39x22 39x22 39%22
9 050 %28 50x28 50%28 50X 28 o
3 O57x31 5731 - 5028
4 Os8x27 5827 5827
5 5221 O5b3x22 53x 22 ;g:z; :2:5;
6 37x14 O46x18 46x18 16%18 4618
- 3
7 20V 35x11 0O36x12 37x12 37x12
1-1 37x18 041 %20 41%20 41%20 41%20
1-2 26 46x19 47x19 049% 20 49%20
1-3
'3 28 35x14 43%16 44x17
25 31%13
2-1 4120 042x21 42% 21
42x21
2-2 33x 14 0O41x18 41x18 11%18 ﬁfifﬁ
2-3 o 39x 14 42x16 43x16 44%x17
5; 20 29% 9 37x12 39x13
21x18 2618 2819
3-1 35%15 40x 18 O41x20 41%20 41 %20
3-2 27 42x17 O43x18 44%18 4418
33 P 27% 9 35x11 C40x13 40x13
3-4 17 26x 7 30x 9
3-5 20 28X 10 28x 12

1) Numbers indicate length and width of leaflets (mm).
~ : leaflets which reached the maximum length or width.
2) Underlines show the incidence of powdery mildew.
3) Length of leaflets non-expanded.
4) @ shows the exsistance of leaflets non-expanded.
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and the growth degree of the leaflets of clover.

Table 4. Relationship between the incidence of the powdery mildew
Number Number of Ratio of Number of leaves or mildewed leaves and ratio of
Sample of mildewed mildewed mildewed leaves in each growth degree of leaflets®
leaves leaves leaves (%) A B C
Z; lgg 44 11.9 64/41(64.1) 28/3(10.7) 13
87 54 24 40.0 28/24(85.7) 12/0C 0 ) 20
6 - 20 37.0 17/14(82.4) 29/6(20.7) 8
95 54 29 35.4 45/28(62.2) 28/1( 3.4) 9
5 18 19 35.2 24/19(79.2) 18/0C 0 ) 12
54 o 16 33.3 13/12(92.3) 24/4(16.7) 11
68 ot 23 31.9 33/21(63.6) 24/2( 8.3) 15
93 6 21 31.8 25/17(68.0) 26/4(15.4) 15
100 %6 21 30.4 34/21(61.8) 10/0C 0 ) 25
% 78 21 24.4 34/18(52.9) 38/3( 7.9 14
58 oy 14_3 23.1 28/18(64.3) 18/0C 0 ) 32
7 6 17 23.0 26/17(65.4) 26/0C 0 ) 22
25 79 13 21.0 26/13(50.0) 16/0C 0 O 20
80 19 15 19.0 23/13(56.5) 32/2( 6.3) 24
49 131 3 6.1 25/2( 8.0) 13/1¢ 7.7 11
3 2.3 61/3C 4.9 37/0C 0 ) 33
1) The data in this table show the results investigated at 19 June 1980.

2)
mildewed leaves in each leaflets.

A : leaflets which reached maximum length or width ; B: leaflets which

leaflets ; C: non-expanding leaflets.
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umber of leaves, number of mildewed leaves in each stage of growing of leaflet:

s. Data in parenthese show ratio of
did not reach maximum among the exapanding
Relationship between the increase of disease

severity of powdery mildew with growing and the
increase of the susceptible leaf at the flowering

Table 5.

stage before summer.

14 June 17 June 19 June, 1980
Number of plants investigated
16 16 16
Number of leaves 758(100.0)® 1021(100.0)  1169¢100.0)
expanded leaves AV 291( 29.2) 398 39.0)  506( 43.3)
expanded leaves B 958( 34.0)  325( 31.8)  379( 32.9)
non-expanded leaves” 979 36.8)  298( 29.2) 284 24.3)
Number of leaves mildewed  73(100.0) 225(100.0)  307(100.0)
expanded leaves A 620 84.9)  173( 76.9)  28K( 91.5)
expanded leaves B 11 15.1D 52( 23.1) 26( 8.5
Ratio of mildewed leaves 9.6 22.0 26.3
(%)
expanded leaves A (%) 28.1 43.5 55.5
4.3 16.0 6

expanded leaves B (%)

1, 2) and 3) see Table 4.
4) Data in parentheses show ratio of leaves or mildewed

leaves to number of leaves or mildewed leaves in each

stage of leaflets.
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