s ug M 23g ek -2 29
48 434 1 ol¥g, Jua
Agls 1 cleg
Photo-Thermal Model for the Prediction of Rice Developmental Stage
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ABSTRACT

A photo-thermal model to predict the developmental stage of rice was
formulated and tested using data from field planting date experiments with 15
rice cultivars. This model incorporates mean daily temperature, dark period
and sunshine duration as predictor variables.

The model formula for daily developmental advance is
db/dt = K (Kr.Teq + a) (Kp (P + r.DS) + b}
where Teq, P and DS refer to equivalent temperature

‘Teq = 2T [(T—Tbase)2 (Topt-Tbase)2 - (T-Tbase)4] /(Topt-Tbase)4; T, daily
mean temperature | , dark length and sunshine duration, respectively and others are
developmental rate constants of predictor variables and intercepts. In determining
the constants, multiple linear regression was used between predictor variables and
daily developmental advance, which was postulated as the inverse of growth duration
from transplanting to heading.

The growing degree day models were tested for the comparison using the same
field data as well. The predictions from the photo-thermal model .were found to be
superior to the predictions made from growing degree day models. The accumulated
photo-thermal units from transplanting to heading showed less than one percent of
coefficient of variation with a few exceptional varieties.
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Table 1. Optimum and base temperature for development, and regrescion
coefficients of photo-thermal model,

Temp. Regrossién coefficient of 'Coeffécient
CultlVar oot mase Const. Teq.  Teq.DS DL b5 Tea.bL variation(%)
Chiak 26 17 18,78 «2.00 1°34x10"3 -2.01 0.208 0,212 4.28
Sobaek 25 13 9.63 ~0.73 “1007x10‘2 =1,26 0.345 0.094 L.05
Odae 26 2 16.50 ~0.863 i-‘!.‘,507&:1.0“2 -2,05 0,365 0,088 0.26
Bokkwang 27 1 =23.60 1.13 -1.93x10"° 1.94 0,467 -0.088 0.32
Kwanak 30 2 ~B8.46 4.21 -1.,89x10‘-2 8.63 0.479 -0.406 1.18
Taebaeg 30 3 -102.88 35.12 n2,06x10¢2 10.14 0.549 -0.502 3.23
Sangpung 3C 18 «8.59 0.78 =2.73x10"2 0.64 0.366 -0,048 0.50
Kiho 30 18 ~12,97 1.14 -1009x10—2 l.lé 0.269 -0.1031 0.131
Mansuk 28 4 -6.59 0.47 n4.21x10-2 ~0.058 0,803 -0,002 0.18
Wonpung 25 20  10.13 0.13 =7.37x10°° «0,816-0.3127 =0,020 0.30
Pungsan 28 5 «38,21 1.94 -1,1&x10-2 3.628 0,330 -D,182 0.87
Sujeong 28 G -73.75 3.39 ~1.03x10_2 7.312 0.300 -0,334 2.45
Jinju 29 12 -19.52 1i.16 ni.nglonz 1.625 0,419 -0.096 0.10
Nakdong 29 8 =~57.17 2.80 -1»‘7’6)&].0-2 5,340 0.563 -0.263 0.38
Seomjin 29 2 129,99 -5.56 -1.07x10"2-13.78 0.268 0,603 2.49

Table 2. Coefficients of variation of accumulated equivalence

temperature, growing degree day (GDD), ard photo~
thermal unit from traneplanting to heading,

Acc. equiv. 2)
Cultivar temp. GDD-1 Gop-2 ®) P.T.U.
Topt Thas C.V, Tbas C.V. Topt Tbas C.V. C.V.

Chiak 30 4 9.82 13 9.84 28 14 o.

Sobaek 28 0 B.62 11 8.63 30 11 §.§§ g:gg
Odae 28 0 4.91 10 4.9 30 10 4.91 0.26
Bokkwang 30 2 5.42 12 5.4 29 12 5.50 0.31
Kwanak 30 7 4.81 15 4.80 30 15 4.80 1.15
Taebaeg 26 5 5.03 10 5.30 30 10 5.10 3.23
Sangpung 30 6 7.07 14 7.20 30 14 7.20 0.60
Kiho 36 11 5.80 16 6.02 30 16 6.02

Mansuk 29 0 7.00 11 7.0 30 11 7.01 g:ié
Wonpung 30 5 5.63 14 5,65 30 14 5.65 O0.87
Pungsan 26 2 3,99 9 4.02 30 9 4.02 2.45
Sujeong 29 4 4.77 13 4,77 30 13 4.77 0.10
Jingu 2% 13 6.80 17 6.75 30 17 6.75 0.88

Seomjin 30 12 5,59 17 5,86 28 18 5.84 2.49

a) GDD-1 : Z(Mean Temp.=-Tbas), if mean temp. Tbas, GDPD=0,0

b) GDD-2 : The same as GDD-1, but that GDD= Topt~(mean temp
~Topt), if mean temp. Topt.,



