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Effect of Climatic Elements on the Occurrence of Sheath Blight
in Rice

Jin-Chuan Tsai, Kung-Shy Chi, Ming-Hwi Yao, Tsai-Wang Tsai, Lien-
Sheng Liang, Yih-Chang Chang and Chin-Chyu Tu (Taiwan Agricultural Re-
search Institute, Wu-feng, Taichung, Taiwan, ROC)

ABSTRACT: Rice varieties Tainung 67 (Japonica) and Taichung Sen 10 (Indica)
were grown under natural conditions at the experimental field of Taiwan Agricultural
Rescarch Institute at Wu-feng, Taichung to investigate the influence of climatic ele-
ments on the occurrence of sheath blight in rice. Both varieties in both crop seasons
began to be infected by the sheath blight disease at booting stage and the disease
severitly increased progressively thereafter. Both varieties reached the highest disease
incidence at dough ripe stage and yellow ripe stage in the first and second crop
season, respectively. Both the disease incidences at dough ripe stage and yellow ripe
stage and the yield reduction were higher in the second crop season than those in
the first crop season. The accumulated air temperature, accumulated solar radiation
and wind speed during 4-7 days prior to each growth stage showed in the first crop
season a positive correlation with disease incidence. A significant positive correlation
between the accumulated temperature and disease incidence were found at all stages.
On the contrary, the accumulated air temperature during the period of 3-7 days be-
fore cach growth stage in the second crop season showed a significant negative corre-
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lation with disease incidence. The degree of discasc incidence(Y) in reclation to the
accumulated air temperature(X) during 4 days beforc cach growth stage was derived
as the following expression for the first crop season: Y =-111.80+1.25X and Y= -105.
34+1.19X in Tainung 67 and Taichung Sen 10, respectively. In the sccond crop sea-
son, the degree of disease incidence in relation to the accumulated air temperature
was expressed by the following formulae: Y= 108.54-1.29X in Tainung 67 and Y=
119.88-1.38X in Taichung Sen 10. X stands for the accumulated temperature during 3

days before each growth stage.
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Table 1. Yield and yicld reduction of rice in relation to disease severity of sheath blight.

Tainung 67 Taichung Sen 10
Growth
stage Yicld Discase incidence Yicld reduction Yield Disease incidence Yield reduction
(g hi"Y) (%) (%) (g hil'h) (%) (%)
Tillering I 0 0
stage 11 0 0.46
Booting 2.23 4.33
stage 1 3.77 7.99
Heading 1| 11.61 12.63
11 6.21 10.19
Milky 1 18.43 15.10
ripe stage I 14.78 18.12
Dough I 19.07 21.94
ripe stage Il 19.77 27.97
Yellow 15.72 15.64
ripe stage II 24.30 29.82
Maturing I
stage D  30.72 13.77 31.63 12.63
H 35.62 36.20
11
D 2298 17.50 24.07 17.68
H 27.85 29.24

I Ist crop; II: 2nd crop i D: Diseased; H: Healthy.
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Fig. 1. Changes of climatic elements during the growing season of rice plants. T; and Ty
Transplanting time in the 1st and 2nd crops. respectively. P; and P,: Panicle formation
stage in the Ist and 2nd crops, respectively; H, and H,: Heading time, respectively; M
and M;: Maturity in the Ist and 2nd crops, respectively.
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Table 2. Correclation cocfficient of climatic elements and the disease incidence of rice sheath

blight in the first crop scason.

Days Accumulated Accumulated Relative Wind
before air temperature solar radiation humidity speed
cach growth °C) (MJ) (%) (m s 1)
stage
3 days A 0.52 0.17 -0.17 0.27
B 0.51 0.14 -0.14 0.36
4 days A 0.83* 0.22 -0.30 0.51
B 0.83* 0.25 -0.29 0.53
5 days A 0.95%* 0.43 -0.49 0.29
B 0.93** 0.49 -0.50 0.32
6 days A 0.94** 0.45 -0.29 0.20
B 0.87* 0.50 -0.31 0.12
7 days A 0.96** 0.57 -0.29 0.17
B 0.87* 0.64 -0.35 0.04

* and **: Significant at 0.05 and 0.01 level, respectively; A: Tainung 67; B: Taichung Sen 10.
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Table 3. Correlation coefficient of climatic elements and the discase incidence of rice sheath
blight in the second crop scason.

Days Accumulated Accumulated Relative Wind
before air temperature solar radiation humidity speed
each growth (°C) (MJ) (%) (m s )
stage
3 days A -0.93** -0.21 -0.70 -0.01

B -0.93** -0.25 -0.62 -0.06
4 days A -0.94** -0.16 -0.79* -0.01

B -0.94** -0.21 -0.75* -0.06
5 days A -0.93*%* -0.34 -0.64 0.32

B -0.93%* -0.38 -0.63 0.29
6 days A -0.90** -0.49 -0.52 0.30

B -0.91** -0.55 -0.51 0.26
7 days A -0.89** -0.64 -0.42 0.08

B -0.91** -0.67 -0.44 0.03

Refer to Table 2 for the description of symbols.

Table 4. Accumulated air temperature( °C ) of various duration before ecach growth stage in
the first and second crop season.

Days before each growth

Growth stage 3 days 4 days 5 days 6 days 7 days
___________________ (PC ) mmmmmmmm e e e e

Tillering I 64.4 83.6 103.5 123.5 140.3
stage I 77.2 103.9 130.6 156.8 183.1
Booting I 70.7 95.8 119.9 142.8 168.8
stage II 81.5 108.8 136.4 164.3 192.1
Heading I 77.4 103.4 128.9 155.5 181.7

II 73.5 97.8 122.2 146.4 172.2
Milky I 79.9 105.7 131.3 156.5 181.6
ripe stage I 70.9 96.8 122.3 148.7 174.9
Dough I 79.5 98.5 135.9 158.3 183.5
ripe stage I 68.4 91.5 115.2 138.5 160.5
Yellow 1 80.8 98.8 136.4 159.4 183.8
ripe stage II 66.0 85.2 106.3 129.9 153.7

I: 1st crop ; II: 2nd crop.
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Fig 2. Relationship between the discase inci-
dence (Y) of rice shcath blight and ac-
cumulated air temperature (X).
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