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ABSTRACT

A temperature-based Beta function model was developed for corn hybrids (Zea mays L.). The beta
function based on the hourly temperature was fitted to the phenology data (silking date) obtained for
six years from 2008 through 2013 at four survey sites. Using the Beta function model, silking dates
for two com hybrids with the different ecotype (‘Danok3’, ‘Ilmichal’) were estimated over two years
from 2014 through 2015 at four sites, and then the performance of the model was evaluated based on
the data for the same period. The silking dates estimated by the model were predicted earlier than
those observed at survey sites. Still, the correlation between estimates and observation was relatively
high (1=0.859). The accuracy of the model differed by the survey site and the year, which was likely
due to the considerably large standard deviation of the parameter calibrated in this study.
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Table 1. Location information of meteorological observation and phenology survey sites for this study

Phenology survey

Meteorological observation

Site name
Latitude Longitude Latitude Longitude
Suwon 37.2615 126.9761 37.2723 126.9853
Jinju 35.2109 128.1173 35.1637 128.0400
Hongcheon 37.8992 128.0379 37.8686 128.0189
Daegu 35.9578 128.5609 36.0860 128.5389
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Table 2. Planting, silking and harvesting dates of corn hybrids (‘Danok3’, ‘Ilmichal’) for 8 years from 2008 through

2015 at Suwon site

Planting Silking Harvesting
Cultivar Year
Date Date No. of days Date No. of days
Danok3 2008 April 21 June 25 65 June 15 85
2009 April 17 June 23 67 June 13 87
2010 April 20 June 23 64 June 13 84
2011 April 19 June 21 63 June 11 83
2012 April 23 June 21 59 June 11 79
2103 April 16 June 21 66 June 11 86
2014 April 11 June 21 71 June 11 91
2015 April 10 June 19 70 June 9 90
Iimichal 2008 April 21 July 6 76 June 29 99
2009 April 17 July 3 77 June 26 100
2010 April 20 July 5 76 June 28 99
2011 April 19 July 5 77 June 28 100
2012 April 23 June 30 68 June 23 91
2013 April 16 June 30 75 June 23 98
2014 April 11 July 2 82 June 25 105
2015 April 10 July 2 83 June 25 106
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Table 3. Planting, silking and harvesting dates of corn hybrids (‘Danok3’, ‘Ilmichal’) for 8 years from 2008 through

2015 at Jinju site

Coltivar YVear Planting Silking Harvesting
Date Date No. of days Date No. of days

Danok3 2008 April 15 June 16 62 June 15 82
2009 - - - - -
2010 April 21 June 22 62 June 13 82
2011 April 18 June 20 63 June 11 83
2012 April 18 June 17 60 June 11 80
2103 April 18 June 17 60 June 11 80
2014 April 16 June 15 60 June 11 80
2015 April 16 June 15 60 June 9 80

Iimichal 2008 April 15 June 26 72 June 29 95
2009 - - - - -
2010 April 21 July 4 74 June 28 97
2011 April 18 July 3 76 June 28 99
2012 April 18 July 1 74 June 23 97
2013 April 18 June 29 72 June 23 95
2014 April 16 June 26 71 June 25 94
2015 April 16 June 27 72 June 25 95
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Table 4. Parameterization of beta function model for the prediction of silking date for corn hybrids (‘Danok3’,
‘Ilmichal’)

. T, T, Ry
Cultivar Ecotype -
mean std mean std mean std
Danok3 Early maturing 56.6 32 28.6 8.7 46.3 21.0
Iimichal Medium-Late maturing 55.2 7.5 17.6 14.8 59.6 3.5

T, T, and Ry mean maximum temperature, optimum temperature and forcing requirement, respectively.
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Fig. 1. Correlation between observed and predicted Fig. 2. Correlation between observed and predicted
silking dates of corn hybrids (‘Danok3’, ‘Ilmichal’) at silking dates of corn hybrids (‘Danok3’, ‘Ilmichal’) at
four sites for 6 years from 2008 through 2013. four sites in 2014 and 2015.
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