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Application of Non-Parameiric Mode! to Prediction

of Heading Date in Direct-Seeded Rice
Byun Woo Lee*

ABSTRACT : Two dimensional non-parametric model using daily mean temperature and daylength as

predictor variables was established and daily developmental rates(DVR) for the period of seedling emergence
to heading were estimated for 26 rice cultivars by using data from field direct seeding dates and short-day
treatments experiment carried out at experimental farm of Seoul National University in 1990.

Three existing parametric models were tested for the comparision of predictability with non-parametric

model, The non-parametric model was found to be superior to parametric models in predicting heading date
The developmetal indice (DVI) at heading date, cummulative DVR’s from seedling emergence showed 0.5 to
2.2 percent of coefficient of variations. The non~parametric model revealed errors of ( to three days in 11
varieties when applied to data independent of those used in estimating DVR.
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Table 1. Developmental models employed for the comparison of predictability with that of non-parametric
model.

Model 1. DVR=aT +bP+cTP+dT? +eP?+----- 5 11

___1-exp {a(P-P)) -
Model 2. DVR—b fitexp [-c(T-d)]] for PP, 4

DVR=0, for P=P,
Model 3. DVR= [LT-‘ - exp {b-+c(p-pc)} 2
if T<T,, T=T,
if T=T,, T=T,
if P<P., P=P.
Note .| T=daily mean temperature, P=daylength, T,=base temperature,

To=optmum temperature, P.=critical daylength, P,=optimum daylength, a, b, c and d=constants,
. In any models in the table, DVR is set to zero if DVR<0,

- 100-



[z ovig -1}
£= 2D

o M 129 Azel g
o2 g}, oj7]4 DVI(t)
A4 F8& DVRE o] ga4

AAFZE Az DVIE F3a 13ke 3% 7

oooleh 22 AL Lz AaAAed st

3z L—-1=x9] datao] 93 =2z Z

Al

........................

P
T
R

T

5580l glojde DVIelch, ojf e w

Hoz A5 H¥YAA A ES T3] Edl 3
© £7b He A% AR o 1% o]&dle Lz
3 Aol ehsted 44 AYPAAL #shed DVR
HEarget. Lzo A8F 125 ALt v & T3 o] F AAY dFolFo] o) &3}

A L-1z9 #48% ol¢sid ARAAe 8 deld FHE 2=-9% 244 nonpar
ek, o=@ A a4 e DVRE o]&sled A9  ametric modely) H8&4e Axdtr] ddted o
YONGJOOBYEO JANGANBYEO

@ 2

2 Z
smoothing parameter smoothing parameter
SEOMJINBYEO PALGEUMBYEO

= a

2 2

L

smoothing parameter

smoothing parameter

Fig. 1. Relationship between smoothing parameters and root mean square error (RMSE) for the prediction of

heading date of rice by non-parametric method.
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Table. 2. Smoothing parameters showing least predition error selected by the cross validation procedure and

root mean square error (RMSE)

Variety Ar AL RMSE(1) RMSE (2) SD
Namwon 10 100, 000 0.04797 3.76 day 11.19
Odae 5 10, 600 0.03401 2.80 12.14
Bokgwang 5 50, 000 0.04832 4.03 12.57
Sobaek 5 50, 000 0.04637 3.67 13.74
Obyung 1,000 10 0.04261 3.03 10.82
Jinmi 50, 000 100 0.02599 2.06 10.80
Gwanak 1, 000 100 0.02650 2.39 14.66
Yongjoo 5 10 0.01535 1.37 11.17
Taebaek 5 100, 000 0.02197 1.88 19.40
Cheongmyoung 50, 000 10, 000 0.03435 3.21 12.16
Jangan 50, 000 10, 000 0.03254 2.85 8.17
Sangpung 50, 000 10 0.03219 2.89 16.88
Palgong 50, 600 10, 000 0.03008 2.71 16.95
Hwaseong 5 1, 000 0.02058 1.74 17.67
Geumo 100, 000 5 0.03535 2.81 17.70
Nonglimna #1 100 10, 000 0.03397 2.65 14.73
Hwacheong 50, 000 10, 000 0.03118 2.57 18.53
Jungwon 10 100, 000 0.07414 6.20 12 .47
Nakdong 5, 000 5 0.02695 2.32 15.83
Chucheong 5 10 0.02473 2.18 17.87
Seomjin 1, 000 100 0.02566 2.04 14.23
Dongjin 5, 000 10, 000 0.01470 1.35 15.42
Youngdeok 5 50, 000 0.01276 1.14 19.02
Nampung 5 100 0.02020 1.83 21.03
Hangangchal 50, 000 100 0.03099 2.71 20.19
Palgeum 50, 000 5, 000 0.01303 1.65 15.78

NOTE : A; and A, denote smoothing parameters for temperature and daylength, respectively.
: RMSE(1) and RMSE(2) denote root mean square error for developmental index at heading date and
number of days from seedling emergence to heading, respectively.
: SD denotes standard deviation for the field data set of duration from seedling emergence to heading.
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Fig, 2. Daily developmental rate {DVR) estimated by non-parametric method from seedling emergence to heading date

of rice.
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Table 3. Coefficients of variation (CV, %) in estimating the heading stage of rice by different models.

Variety NONP Model 1 Model 2 Model 3
Namwon 1.77 6.21 16.00 3.38
Odae 1.50 6.23 5.77 5.54
Bokgwang 1.38 6.84 4.08 3.69
Sobaek 1.71 6.66 4.23 2.85
Obyung 1.38 6.07 2.92 2.77
Jinmi 1.00 5.54 3.23 4.23
Gwanak 0.92 5.51 4.57 3.00
Yongjoo . 0.33 3.99 37.00 9.27
Taebaek 0.50 4.13 3.08 7.08
Cheongmyoung 1.43 4.71 2.77 3.92
Jangan 1.50 4.92 1.38 2.92
Sangpung 1.00 8.57 1.54 3.38
Palgong 1.46 6.06 1.42 2.67
Hwaseong 0.71 5.45 0.86 1.92
Geumo 1.14 5.81 2.08 3.77
Nonglimna #1 1.31 4.04 3.31 3.77
Hwacheong 1.29 5.21 2.54 9.15
Jungwon 2.55 7.99 5.83 18.42
Nakdong 0.93 5.00 1.23 19.46
Chucheong 1.00 5.77 2.77 36.08
Seomjin 0.83 8.04 16.00 31.85
Dongjin 0.42 6.49 1.25 22.50
Youngdeok 0.69 5.56 1.08 13.17
Nampung 0.67 3.80 3.25 14.08
Hangangchal 1.00 3.30 7.83 18.05
Palgeum 0.50 2.28 4.08 29.85
NOTE : NONP means non-parametric model. model 1, 2, and 3 are described in Table 2.
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