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To make the forecasting model of rice bacterial grain rot (RGBR) using the statistical procedures with SAS
(Statistical Analysis System) based on micro-weather factors during heading period of rice, 21 rice varieties
having the different heading time (40 % panicles headed) were planted at 30 May and 15 June in Naju. Head-
ing time and diseased panicles were investigated from July to August in 1998. RGBR mainly occurred on vari-
eties headed from 29 July to 19 August, but not on varieties headed after 22 August. RGBR was highly
correlated with diurnal temperature during 7 days (r = —0.871*%*) and 10 days (r = -0.867**) and minimum
relative humidity during 15 days from 3 days before heading time. After examining the models with several

ways (R%, Adjusted R?, MSE), one equations were selected: Y =

92.83 — 2.43Tavr + 1.88Tmin — 1.04RHavr +

0.37RHmin + 0.43RD — 3.68WS (R*=0.824) using six variables of average and minimum temperature (Tavr
and Tmin), average and minimum relative humidity (RHavr and RHmin), rainy days (RD), and wind speed
(WS) during 7 days from 3 days before to 3 days after heading time.
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Table 1. Occurrence of rice bacterial grain rot and heading times of rice varieties with different planting dates in 1998

30 May 15 Jun
Maturing Varieties Heading Diseased panicle Heading Diseased panicle
time* % In(x+1) time % In(x+1)
Unbongbyeo 29 Jul 36.8 3.63 10 Aug 459 3.85
Early Samchonbyeo 2 Aug 18.3 2.96 11 Aug 69.2 425
Odaebyeo 3 Aug 37.8 3.66 12 Aug 53.9 4.01
Ganchekbyeo 8 Aug 21.7 3.12 17 Aug 9.5 2.35
Keumhobyeo 2 ho 9 Aug 17.8 293 18 Aug 0.0 0.00
Middle Hwaseongbyeo 10 Aug 36.6 3.63 19 Aug 0.0 0.00
Shinseonchalbyeo 10 Aug 12.8 2.62 19 Aug 6.3 1.99
Keumhobyeo 1 ho 10 Aug 23.6 3.20 19 Aug 0.0 0.00
Aryanghyangchalbyeo 14 Aug 37.6 3.65 22 Aug 0.0 0.00
Keumnambyeo 16 Aug 9.0 2.30 24 Aig 0.0 0.00
Yangjobyeo 16 Aug 11.0 2.48 24 Aug 0.0 0.00
Hwanambyeo 17 Aug 40.4 3.72 25 Aug 0.0 0.00
Donganbyeo 17 Aug 20.1 3.05 24 Aug 0.0 0.00
Middle Kyehwabyeo 17 Aug 3.8 1.57 25 Aug 0.0 0.00
and late Mankeumbyeo 17 Aug 3.9 1.59 24 Aug 0.0 0.00
Heuknambyeo 17 Aug 0.0 0.00 23 Aug 0.0 0.00
Hwashinbyeo 18 Aug 0.0 0.00 25 Aug 0.0 0.00
Daesanbyeo 19 Aug 5.6 1.89 25 Aug 0.0 0.00
Yeongnambyeo 19 Aug 0.0 0.00 25 Aug 0.0 0.00
Iimibyeo 19 Aug 0.0 0.00 25 Aug 0.0 0.00
Namgangbyeo 19 Aug 0.0 0.00 24 Aug 0.0 0.00
*Date of 40% panicles headed.
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Fig. 1. Precipitation, maximum and minimum temperature during
the rice heading period in Naju in 1998.
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Table 2. Correlation coefficients (#) between the diseased panicles® of rice bacterial grain rot and average weather factors during different
days from 3 days before rice heading time® in 1998

Weather factors®

Analyzing period - :
Tavr  Tmax  Tmin DR RHavr RHmin RD Pre A
7 days from 3 day before heading time ~ 0.825"*¢ 0.447* 0.861" -0.871" 0434* 0.800" 0.812" 0478* 0.613"
10 days from 3 day before heading time ~ 0.839™ 0.701"* 0.857* -0.863" 0.689™ 0.854™ 0.721" 0.666™ 0.663™
15 days from 3 day before heading time ~ 0.815 0.664™ 0.859™ -0.861" 0.743 0871~ 0311 0.780" 0.761*

“In(diseased panicles(%) + 1), "Date of 40% panicles headed.
“Tavr: Average temperature (°C), Tmax: Maximum temperature (5°C), Tmin: Minimum temperature (°C), DR: Diurnal range (°C), RHavr:
Average relative temperature (%), RHmin: Minimum relative humidity (%), RD: Rainfall days, Pre: Precipitation (mm), WS; Wind speed

(m/s), " and **: Significant at p = 0.05 and p = 0.01, respectively.
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Fig. 2. Regression equations of diseased panicles (%) of rice bacterial grain rot with weather factors, diurnal range (DR), minimum
temperature (Tmin), average temperature (Tavr), rainy days (RD), minimum relative humidity (RHmin), and wind speed (WS) during 7
days, from 3 days before to 3 days after heading time of rice (**: significant at p = 0.01).
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Table 3. Optimum parameters analysed by R%, R?,;;, and MSE methods for the multi-regression equation between the diseased panicles® of

rice bacterial grain rot and the weather factors collected in Naju-Exp. field during 7 days, from 3 days before to 3 days after heading time”
in 1998

Number in model R? R%y; MSE Variables in model°
1 0.759 0.753 0.638 DR
é 0.7.93 0.7:83 0.562 bR, Pre
é O.é07 0.7:92 0.5.37 ]-)R, RHavr, WS
é.t O.él4 0.7-93 0.5.33 ’I.‘max, Tmin, RHavr, WS
5 O.élS 0.7:93 0.5.35 fmax, RHavr, RHmin, RD, WS
6 0.é24 0.7.94 0.5.32 "l.“avr, Tmin, RHavr, RHmin, RD, WS
’.7 O.éZ6 0.7.90 0.5'43 "I.‘avr, Tmin, DR, RHavr, RHmin, RD, WS
é O.é26 0.7.84 0.5.56 "l."avr, Tmax, Tmin, DR, RHavr, RH-min, RD, WS
é 0.é27 0.7'78 0.5.74 ’1."avr, Tmax, Tmin, DR, RHavr, RHmin, RD, Pre, WS

*In(diseased panicles(%) + 1), *Date of 40% panicles headed.
“Tavr : Average temperature (°C), Tmax : Maximun temperature (°C), Tmin : Minium temperaure (°C), RD : Rainy days, RHavr : Average
relative humidity (%), RHmin : Minimum relative humidity (%), DR : Diurnal range (°C), Pre : Precipitation (mm), WS : Wind speed (m/sec).

Table 4. Optimum parameter analysed by R%, R?,;, and MSE methods for the multi-regression equation between the diseased panicles® of
rice bacterial grain rot and the weather factors collected in Naju-Exp. field during 10 days, from 3 days before to 6 days after heading time
in 1998

Number in model R? R’ MSE Variables in model°
1 0.744 0.737 0.678 RD
é 0.7.94 0.7'83 0.5.59 'I.‘avr, Tmin
é O.él 1 0.7.97 0.5.26 "l;avr, Tmin, WS
4.1 O.é28 ’ O.élO 0.492 ’l.’avr, Tmin, RD, WS
5 O.é34 O.é 11 0.490 "l-"avr, Tmax, Tmin, RD, WS
é O.é34 0.é06 0.5.02 ’1;avr, Tmax, Tmin, DR, RD, WS
'./ 0.é34 O.éOO 0.5.17 "[.‘avr, Tmax, Tmin, DR, RD, Pre, W§; ¢ l
é 0.é34 0.7.94 0.5.32 '1.“avr, Tmax, Tmin, DR, RHmin, RD, Pre, WS
é 0.8.34 0.7.88 0.5'49 "l."avr, Tmax, Tmin, DR, RHavr, RHmin, RD, Pre, WS

“In(diseased panicles(%) + 1), "Date of 40% panicles headed.
“Tavr : Average temperature (°C), Tmax : Maximun temperature (°C), Tmin : Minium temperaure (°C), RD : Rainy days, RHavr : Average
relative humidity (%), RHmin : Minimum relative humidity (%), DR : Diurnal range (°C), Pre : Precipitation (mm), WS : Wind speed (m/sec).
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Table 5. Optimum parameter analysed by R?, R%4;, and MSE methods for the multi-regression equation between the diseased panicles® of
rice bacterial grain rot and the weather factors collected in Naju-Exp. field during 15 day, from 3 days before to 11 days after heading

timeb in 1998

Number in model R? R MSE Variables in model®
1 0.758 0.752 0.640 - Tmin
é 0.7.67 0.7-55 0.632 Trmn Pre
é: 0.7.95 0.7.79 0.372 : ﬁHavr, RHmin, WS
1.1 0.é07 0.7.86 0.5.53 l'lHavr, RHmin, RD, WS
5 0.é28 O.éO4 0.5.06 Tmm RHavr, RHmin, RD, WS
6 0.8.30 O.éOI 0.5.15 'i‘avr, Tmin, RHavr, RHmin, RD, WS
7' 0.8.32 0.7.97 0.5.25 ’I-’avr, Tmin, DR, RHavr, RHmin, RD, WS
é 0.é34 0.7.93 0.5.34 ’II"max, Tmin, DR, RHavr, RHmin, RD, Pre, WS
é 0.8.34 0.7.87 0.5'50 "llavr, Tmax, Tmin, DR, RHavr, RHmin, RD, Pre, WS

*In(diseased panicles(%) + 1), "Date of 40% panicles headed.

“Tavr : Average temperature (°C), Tmax : Maximun temperature (°C), Tmin : Minium temperaure (°C), RD : Rainy days, RHavr : Average relative
humidity (%), RHmin : Minimum relative humidity (%), DR : Diurnal range (°C), Pre : Precipitation (mm), WS : Wind speed (m/sec).
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Fig. 3. Distribution of the points relating actual rice bacterial grain rot (RGBR) incidence and predicted RGBR incidence around the line
with slope equal to 1 (perfect relationship) in 1998. Predicted RGBR incidence values were estimated by the regression equation (A) Y =
92.83 — 2.44Tavr + 1.88Tmin — 1.04RHavr + 0.37RHmin + 0.43RD ~ 3.68WS, R*= 0.824 during 7 days, from 3 days before to 3 days
after heading time and (B) Y = 13.74 — 6.55Tavr + 1.19 Tmax + 5.61Tmin — 0.32RD — 2.62WS, R? = 0.834 during 10 days, from 3 days
before to 6 days after heading time.
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