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Suesaku Cuisa*, Jyunitsu Cumisa*, Keise Suimapa* and Hiroshi Kacawa*:
Epidemiological Studies on Rice Blast Disease

1. An estimation of infection rate in the field and
the influence of some factors ¢n it

Abstract

Infection rate of blast fungus was estimated under various field conditions. It was
calculated by the two equations, y=Y/(1+ke™?) (logistic curve) and y=10e"¢"/2D) where
y is the number of lesions, Y is the final number of lesions in the year, v, is the number

" of lesions at the initial time of infection, # is infection rate, ¢ is the time in days and
T is the time when the increase of lesion number stopes. When the disease increase

plotted with lesion numbers, the latter equation fitted better than the former one.

Infection rate calculated by the latter equation showed a significant negative regression

against the number of lesions at the first recording time, indicating the influence of

density effect of pathogen multiplication.

Infection rate was influenced more greatly by the amount of top dressed fertilizer

and annual changes in climatic conditions than the other given factors, that is, trans-

planting time and variety of rice.
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Table 1. Disease increase in lesion numbers under various conditions and values
of 7, ¥o and R? (1966, Mutsuhikari)

Rate of Top (El{?ssed fertilizer Lesion number ) .
mocgilﬁted Date Amount July July Aug. Aug. Aug. " Yo R:®
(kg/2) 18 25 2 8 15
0 July 16, 27 7+2 0 12.80 9.06 77.20 162.20 1.04 0.14x10°% 0.83
1/5 7 7 0.26 14.60 99.20 166.80 363.00 0.67 0.21X107* 0.96
1/3 7 z 1.68 37.80 153.00 428.60 815.60 0.57 0.45%X107% 0.99
1/1 2 z 38.02 228.20 760.60 1043.25 0.33 0.37X10 0.96
0 July 16 5 0.04 1.06 2.04 10.60 17.50 0.55 0.15%x107* 0.96
1/5 7 2 0.10 1.00 5.00 11.60 17.90 0.50 0.70X107* 1.00
1/3 7 7 0.30 3.80 14.80 23.00 82.60 0.50 0.22x107% 0.98
1/1 7 7 2.50 9.25 12.10 25.40 60.40 0.27 0.46X107! 0.93
0 July 16 2 0 0.10 0.20 1.60 2.40 0.71 0.46X1077 0.94
1/5 2 2 0 0.36 1.16 3.40 3.80 0.76 0.38x1077 0.90
1/3 7 2 0 1.06 1.26 1.80 2.40 0.68 0.23x10°% 0.76
1/1 7 2z 0.06 1.06 1.12 1.10 4,20 0.33 0.74x107% 0.81
0 — 0 0 0 0.02 0.28 0.28 0.62 0.41x1077 0.86
1/5 — z 0 0.16 0.24 0.40 0.42 0.54 0.10x1075 0.81
1/3 — 7z 0 0.08 0.12 0.60 0.88 0.61 0.22Xx107% 0.92
1/1 — v 0.02 0.82 1.20 1.38 1.70 0.39 0.14%x107% 0.80

a) ¢ : infection rate.

D)y : the number of lesions at the initial time of infection.
©  R?: coefficient of determination.

The equation, y=yoeT(‘"‘2/2T> was employed for culculation.

Table 2. Disease increase in lesion numbers under various conditions and values
of 7, %o, and R? (1967, Mutsuhikari)

Top dressed Lesion number

Trans- Rate of fertilizer , . s

planting inoculated r? Yo R2°
time hill Dat Amount July July July July Aug.
(keg/a) 7 14 21 28 4

0 — 0 0 0.02 3.18 6.76 6.96 0.59 0.30x10* 0.92

1/3 — p 0.04 1.28 47.50 15.15 15.15 0.37 0.99x102 0.75

1/1 — P 0 0.18 2.10 4.58 4.60 0.51 0.12x10~% 0.89

Standard 0 June 16 4 0 2.22  89.90 420.40 567.20 0.80 0.28x10™* 0.91

planting 1/3 7 2 0.02 7.84 2101.00 0.73 0.67x107% 0.88

(May 18) 1/1 2 P 0 2.44 705.00 1699.00 0.90 0.17X10"* 0.90

0 Jmelf) 2] 0 052 238.20 244.00 317.80 0.80 0.21x107 0.89

1/3 2 7 0 0.34 303.60 543.40 652.60 0.86 0.11x10™* 0.91

1/1 P 2 0 0.54 361.60 763.00 920.40 0.88 0.11x107* 0.91

0 — 0 0 0 3.10 24.00 25.40 0.74 0.25X1075 0.87

1/3 — P 0 0.02 37.30 28.50 30.80 0.70 0.14X107* 0.86

Late 1/1 — p 0 0.20 26.30 59.70 101.70 0.72 0.23X107* 0.93

f’}ﬁﬁtg’ﬁ 0 June 16 4 0 0 23.10 125.80 184.40 0.88 0.89X10°¢ 0.86

1/3 2 7 0.02 0.18 62.30 289.20 390.20 0.67 0.21X107% 0.94

1/1 P 2 0 0.54 164.20 233.20 286.20 0.79 0.22X107* 0.90

See Table 1.
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Table 3. Disease increase in lesion numbers under various conditions and values

of 7, yo and R? (1968)

Top dressed Lesion number

Variety fer?iig;ru—nt July  July July July Aug. Aug. r® Yo ” R
Date (kg /) 9 19 23 29 6 13
— 0 0.25 4.05 7.05 4.40 5.70 5.80 0.16 0.18 0.63
June 17 2 0.60 21.65 128.20 101.00 108.25 108.75 0.29 0.19 0.77
Mutsu.- June 28 2 0.15 14.05 29.70 27.20 28.15 28.45 0.27 0.78X10~* 0.68
July 5 1.65 0 0.65 2.50 4.50 6.75 7.15 0.48 0.14x107% 0.81
July 15 1.65 0.20 1.50 3.15 5.8  6.60 8.20 0.21 0.56x10"* 0.93
— 0 0.30 1.05 1.40 1.40 1.40 1.40 0.08 0.24 0.71
June 17 2 0.75 4.75 6.15 4.35 4.85  4.95 0.09 0.71 0.55
Towada June 28 2 0.10 1.60 1.10 1.10 1.10 1.10 0.11 0.11 0.46
July 5 1.65 0 0 0.15 0.15 0.20 0.25 0.38 0.31X107* 0.82
July 15 1.65 0.15 0.30 ©0.70 0.70 0.70  0.70 0.09 0.85x107' 0.85
— 0 0.05 0.45 0.35 0.20 0.20 0.20 0.05 0.83x10°' 0.16
June 17 2 0.25 0.30 0.65 1.05 1.05 1.05 0.10 0.10 0.92
- June 28 2 0.10 0.30 0.25 0.25 0.25 0.25 0.04 0.11 0.43
July 5 1.65 0 0 0.05 0.05 0.05 0.05 0.28 0.85x10™* 0.78
July 15 1.65 0.05 0.05 0.15 0.10 0.10  0.10 0.05 0.35x10°' 0.51
See Table 1.

Table 4. Disease increase in lesion numbers under various conditions
of 7, yo and R? (1969)

and values

Top dressed Lesion number
. fertilizer ad b> )
Variety July July Aug. Aug. Aug. 4 Yo R
Date -Amount 30 6 12 20
(kg/a)
— 0 0.04 1.10 2.10 1.20 1.22  0.43  0.41x107* 0.72
}Ef; 12) 241 50.40 186.40 157.20 195.40 200.20 0.16 0.37x10%! 0.75
* Mutsu- 16
hikari Jumne 441 37.80 199.00 243.20 386.20 891.00 0.29 0.25 0.93
July 3
July 11 2 1.15 8.40 5.00 12.05 12.85 0.28 0.11x107! 0.78
2 4 0.50 3.45 7.75 7.15 7.60 0.35 0.12x10°2 0.90
— 0 0.40 4.50 7.50 13.15  18.40  0.47 0.12x10°® 0.96
}E{‘ye lg) 241 5.50  45.80 132.80 210.00 298.00  0.51 . 0.74X10~* 0.99
Fukei 16
No. 69 June 441 5.71  61.60 170.60 263.60 447.60  0.54 0.43%x107% 0.98
July 3
July 11 2 1.87 9.77 39.10 55.80  78.30  0.49 90.32Xx10"* 0.99
2 4 1.55 9.30  23.50 53.60 60.00 0.48 0.32X10"% 0.99

See Table 1.
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Fig. 1. Regression of infection rate () on
lesion numbers per hill in natural
logarithms at the initial time in the
experiment of 1966.

**  gshowing a statistical significance of
the regression at the 1% level.
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Fig. 2. Regression of infection rate (») on
lesion numbers per hill in mnatural
logarithms at the initial time in the
experiment of 1967.

* showing a statistical significance of the
regression at the 5% level.
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Fig. 3. Regression of infection rate (») on
lesion numbers per hill in natural
logarithms at the initial time in the
experiment of 1968.

*##*  ghowing a statistical significance of the
regression at the 1% level.
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