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It was investigated on the relationship of the rice blast epidemics and the real-time meteorological factors, at
the experimental paddy field in 1997. Weather factors(temperature, relative humidity, irradiation, precipita-
tion, the direction of wind, wind speed, soil temperature and leaf-wetness, etc) were measured by using the
automated weather station. The most influenced weather factor to blast epidemics, was the average max-
temp(R? = 0.95) during 10 days before leaf blast epidemics, while the least thing was wind speed(R*> = 0.24).
The most potential weather factors correlated with the blast epidemics were T-ave(average temperature), T-
max(maximum temperature), RH(Relative Humidity) and RD(Relative Humidity > 90% hrs). A statistics
model(the regression equation) of the blast epidemics with the potential weather factors, was established as
follows ; Y = —3410.91 — 23.91 x T-ave + 28.56 x T-max + 41.0 x RH —3.75 x RD, (R* = 0.99). (T-ave >= 19°C,
T-max — T-ave >= 5.2°C and RH% >=90.4%). According to the fitness test(y ) of the model, the observed

blast disease severity was quite close to those expected.

Keywords : AWS, disease incidence, disease severity, epidemics, modeling, real-time weather variables, rice blast
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Fig. 1. ANU(Andong National University)-Experiment Field,
which located in the valley between the hill sides; **A: upper
side, B: middle side, C: lower side of field, *number : split of each
plot.
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Table 1. Disease level by the consideration of the lesion number
of blast per plant

Disease levels 0 1 2 3 4 5

Lesion number

per plant 1-2 3-5 6-8 910 10<
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Fig. 2. The disease severity” of leaf blast and disease incidence’ of

panicle blast on each area” in ANU-Exp. Field, Andong in 1997.

"Disease severity = > (Degree of infected plant on disease levels®
x disease level) +Total plant surveyed x Maximum disease level
> 100.

*Disease incidence = No. of plant infected in Blast ~Total plant
surveyed x 100.

*Area: A : upper side, B : middle side, C : lower side of field (Fig. 1).

“Lesion number of rice blast per plant on disease level (disease level
:0to5; Table 1).
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Fig. 3. Disease severity” of leaf blast and disease incidence’ of

panicle blast on observed dates in ANU-Exp. Field, in 1997.

‘Disease severity =3 (Degree of infected plant on disease
levels* x disease level) = Total plant surveyed x Maximum dis-
ease level x 100.

*Disease incidence = No. of plant infected in Blast+ Total plant
surveyed x 100,

*Lesion number of rice blast per plant on disease level (disease
level : 0to 5 ; Table 1).

**Area : A : upper side, B : middle side, C : lower side of field
(Fig. 1)

*Plot: A: 1to 19 plot, B: 17 plot, C : 12 plot.



202 HAQE -

ﬁm?l THE _wﬂ T&’M 7t AE R AR
219 A2 ATl 89.1%2 71 =A Yo,
A-15tﬁ(78.1%), B-1¥(77.8%) &2% ettt v A%
694A (848 8d)ye WHEC] 0%= EojH o, 8¥ 164
ol Tl 2] W FEIE Bo|7k AlRsle A, 2,
159 Aol A, 89 25Ul A9, 15 AlolA] 5
w12 Uitk ey obe] BedWe A ¢
e} 89 30YFE AAE BEgy RAINE A0
HE: 36.7%), 2(27.3%), 927.8%), 15(37.5%) ATl &

= 3 =

=g U Eo] /M e HAA EHES 10% ©]

30 75
o IS
< 27 e 60 i
$ LN PR .-
gL\ NS A \Y 5
g 2 A 0
] \/\/ \/ ’/4~—Di severity of Leal Blast(D$] ]

sease s a $)

£ 18 15 B
& =

15 0

40 5

Maximum

§ VJle~f\;/‘f«~
16 it . / 15

MAAVNAVA

Temperature ('C)

/ /\ 0

FAVRAVRANGY ' aWAV/E
i :
s I -
8 ool I%/ \ RES
;%; 50/ ,U ,,_A\«L/,,\,/:/.._‘__,,, R \} ................. 15

7n 7/8 FZAR] 7/16 7721 7/28 7131 8/5 Day

Fig. 4. Correlation between disease severity” of leaf blast in ANU-

Exp. Field, and weather factors® collected at AWS in 1997.

“Disease severity = > (Degree of infected plant on disease
levels™ x disease level) <+ Total plant surveyed x Maximum dis-
ease level x 100.

"Daily mean, maximum, and minimum temperature, relative
humidity, solar radiation.

*Lesion number of rice blast per plant on disease level (disease
level : 0to 5 ; Table 1).
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Fig. 5. Correlation between disease severity” of leaf blast in ANU-

Exp. Field, and weather factors® collected at AWS in 1997.

"Disease severity = >.(Degree of infected plant on disease
levels™ x disease level) + Total plant surveyed x Maximum dis-
ease level x 100.

YDaily means of precipitation, leaf wetness, relative humidity
(%) > 90%(hr).

“Lesion number of rice blast per plant on disease level (disease
level : 0to 5 ; Table 1).
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Table 2. Correlation coefficients analysis of disease severity” and average weather factors during 10 days before the observed disease
severity from July 2 to August 1 in 1997

BLAST T-ave T-max T-min RH SR WS Pre LWET RD

BLAST 1.00000 0.96534* 0.97731* 0.91054* -091656* 0.97207* 0.49202™ -0.91791* -0.93072* -0.91013*
T-ave 1.00000  0.99191* 0.98022* —0.96759* 0.96951* 0.63710* -0.86237* —0.95341* -0.96776*
T-max 1.00000  0.95321* —0.97416% 0.98583* 0.59806* —0.87423* -0.93861* —0.96642*
T-min 1.00000 -0.94157*  0.90779*  0.66720* —-0.79614* -0.93805* -0.94969*
RH 1.00000 —0.94378* —0.69801* 0.77861*  0.89361*  0.99695*
SR 1.00000 0.56530* —0.88002* -0.91930* -0.93025*%
WS 1.00000 -0.35633 -0.61466* -0.71999*
Pre 1.00000 0.90995*  (.76622*
LWET 1.00000 " 0.89673*
RD 1.00000

“Disease severity = 2, (Degree of infected plant on disease levels™ x disease level) = Total plant surveyed x Maximum disease level x 100.

YBlast: Disease Severity of Leaf Blast (%), T-ave : Average Temperature (°C), T-max : Maximum Temperature (°C), T-min : Minmum Tempera-
ture (°C). RH : Relative Humidity (%), SR : Solar Radiation (w/m?), WS : Wind Speed (m/sec), Pre : Precipitation (mm), LWET : Leaf Wetness
(hr), RD : Relative Humidity >90% (hr).

*Lesion number of rice blast per plant on disease level (disease level : 0 to 5 ; Table 1).

*Significant differences at 5% level.
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Table 3. Optimum parameter analysed by R? method of the blast

disease severity” and the weather factors collected in ANU-Exp.
Field, from July 2 to August 1 in 1997

Number
in model

1 0.95512710 186.82389 T-max

R-Square C(p) Variables in Model®

? 0.979?1449 81.0.8891 T—nllax RH

? 0.98392499 69.07841 T—Ir}ax RHRD

4} O.997§4436 7.27.993 T—a?/e T-max RHRD

? 0.997?9067 7.7§866 T—a.ve T-max RH SR RD
§ 0.998?131 11 7.84%659 T-a?/e T-max RH SR WS RD

7 099854753 9.33852 T-ave T-max RH SR WS Pre RD

8 0.99931007 8.01083 T-ave T-max T-min RH WS Pre
: : : LWET RD

9 099931255 10.00000 T-ave T-max T-min RH SR WS
Pre LWET RD

"Disease severity = > (Degree of infected plant on disease
levels® x disease level) +Total plant surveyed x Maximum disease
level x 100.

*T-ave : Average Temperature(°C), T-max : Maximum Temperature
(°C), T-min : Minimum Temperature (°C). RH : Relative Humidity
(%), SR : Solar Radiation (w/m?), WS : Wind Speed (m/sec), Pre :
Precipitation (mm), LWET : Leaf Wetness (hr), RD : Relative
Humidity >90% (hr).

*Lesion number of rice blast per plant on disease level (disease level :
0 to 5 ;Table 1).
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Table 4. Regression of the blast disease severity(Y)* and the
weather factors(X) collected in ANU-Exp. Field, from July 2 to
August in 1997

Major climatic Regression equation Coefficient of
factors” g q determination
T-max Y =-197.50 + 7.95X (r=0.95%)
SR Y =-59.03 + 0.53X (r=0.94%)
T-ave Y =-280.48 + 13.74X (r=0.93%)
LWET Y =223.32-1.74X =0.87%)
RH Y =932.39 -9.63X (r=0.84%)
Pre Y =54.84-0.13X (r=0.84%)
T-min Y =—402.90 +23.25X (r=0.83%)
RD Y =241.16-1.14X (r=0.82%)
WS Y =-78.15" + 229.68X (r=0.29™)

“Disease severity = > (Degree of infected plant on disease levels® x
disease level) +Total plant surveyed x Maximum disease level
x 100.

*T-ave : Average Temperature(°C), T-max : Maximum Temperature
(°C), T-min : Minimum Temperature(°C). RH : Relative Humidity
(%), SR : Solar Radiation (w/m?), WS : Wind Speed (m/sec), Pre :
Precipitation (mm), LWET : Leaf Wetness (hr), RD : Relative
Humidity >90% (hr).

“Lesion number of rice blast per plant on disease level (disease level :
0to5; Table 1).

*Significant differences at 5% level.
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Fig. 6. Effect of weather factors® on disease severity’ observed in

ANU-Exp. Field, from July 2 to August 1 in 1997,

“Daily mean, maximum temperature, relative humidity, relative
humidity > 90%(hr)

*Disease severity = > (Degree of infected plant on disease
levels™ x disease level) <+ Total plant surveyed x Maximum dis-
ease level x 100.

*Lesion number of rice blast per plant on disease level (disease
level : O to 5 ; Table 1).
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Fig. 7. Observed® and expected® disease severity of rice leaf blast
in ANU-Exp. Field, in 1997.

‘Disease severity = 3. (Degree of infected plant on disease
levels® x disease level) = Total plant surveyed x Maximum dis-
ease level x 100.

Y =-3410.9 — 23.19 * T-ave + 28.56 * T-max + 41.0 * RH —
375 * RD (R* = 0.99), T-ave>=19 and T-max — T-ave >= 5.2
and RH% >= 90.4%, T-ave : Average Temperature(°C), T-max :
Maximum Temperature(°C), RH : Relative Humidity(%), RD :
Relative Humidity > 90%(hr).

*Lesion number of rice blast per plant on disease level (disease
level : Oto S ; Table 1).
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