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Determination of Adaptable Sowing Dates of Waxy Corn Using Growing Degree Days

in the Central Northern Area of Korea
Kang Bo Shim", Jong Ki Lee', Bon Il Koo?, Myoung Na Shin?, and Sung Tak Yoon®

ABSTRACT It is important to determine sowing date as it decisively affects the quality as well as quantity of waxy corn. In the
central northern area of Korea, optimum sowing date of waxy corn is May and requires about 20-26 reproductive growth days
from silking date to harvest. We determined adaptable sowing date of waxy corn varieties using growing degree days (GDDs),
especially in the central northern area. Earlier sowing required many more emergence days owing to the low temperature. All waxy
corn varieties required about 16~22 emergence days when sown in April. Otherwise, less than 15 emergence days were needed for
sowing from May to August. Sowing dates to maximize ear yield of waxy corns were different depending on the eco-types of corn
varieties as well as GDDs during the growth period. Early maturity type Mibaek2’ showed the highest ear yield at the May 15®
sowing date. Middle maturity ‘Ilimichal’ and late maturity ‘Chalok4’ showed the highest ear yield at the May 25" and June 5™
sowing dates, respectively. GDDs of 26 days after silking was an index to determine the highest yield sowing date of ‘Mibaek2’.
The total GDDs from sowing to harvest and to silking were other indexes to determine the highest yield sowing date of ‘Ilmichal’
and ‘Chalok4’, respectively. Generally, it required about 2,400°C GDDs from sowing date to maturity and at least 65 days of
silking date from sowing to obtain about 1,200kg of ear yield of waxy corn in the central northern area of the Korean peninsula.
The results of the study will be helpful for corn farmhouses to determine optimum sowing date of waxy corn in the central northern
area of Korea.
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Table 1. Chemical properties of soil in the experimental plot (0~15 cm soil depth) from 2017 to 2018.

pH om? T-N® Av. P,O5° Exchangeable cations (cmolc/kg)
(15, H,0) (g/ke) (g/ke) (mg/kg) K Ca Mg
5.6 11.7 1.00 1.0 4.7 1.2

®0OM : organic matter, "T-N : total nitrogen, ‘Av. P,Os :
"Data are the means of two years

avaliable P,Os
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Fig. 1. Cardinal temperature and rainfall of Yeoncheon area from 2017(A) to 2018(B). Panel C shows duration of sunshine

during the experimental period.
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Fig. 2. Response of days from sowing date to emergence date
of waxy corn varieties depending on soil temperature.
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Fig. 3. Relationship between average soil temperature and

days from sowing date to seedling emergence of
waxy corn varieties in Yeoncheon.
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Table 2. ANOVA for ear weight of waxy corn varieties depending on different sowing dates.

Source of variation df Sum of Sq Mean Sq F value Pr (>F)
Variety 2 63832.6 31916.3 29.10 <0.001 ok
Sowing date 13 7466895.8 574376.6 523.60 <0.001 ok
VarietyxSowing date 26 621029.6 23885.8 21.77 <0.001 ok

** Significant at p < 0.001
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Table 3. Change in silking dates, days from sowing date to silking date, growing degree days (GDDs) from sowing date to silking
date, 26 days from silking date, and total growing degree days depending on waxy corn varieties and sowing dates.

.. . o Days from sowing GDDs (°C)
Varieties Sowing date Silking date date to silking date From 'so.wing date 2§ d?ys from Total
to silking date silking date
April 5 July 2 87ab 1,280c 864b 2,144c¢
April 15 July 5 80ab 1,346¢ 916ab 2,262bc
April 25 July 10 75b 1,439bc 973a 2,412b
May 5 July 15 70bc 1,509bc 991a 2,500b
May 15 July 22 67bc 1,641b 975a 2,616ab
May 25 Aug. 1 65¢ 1,854ab 885b 2,739ab
. June 5 Aug. 7 62¢ 1,868ab 793bc 2,661ab
Mibaek2
June 15 Aug. 15 60c 1,941ab 682c 2,623ab
June 25 Aug. 24 59cd 1,949ab 588d 2,537b
July 5 Sep. 1 56¢cd 1,858ab 498de 2,356bc
July 15 Sep. 6 51d 1,675b 437e 2,112¢
July 25 Sep. 14 49d 1,483bc 361ef 1,844cd
Aug. 5 Sep. 19 44de 1,186¢ 268f 1,454d
Aug. 15 Sep. 25 40e 938cd 193¢g 1,131de
April 5 July 5 90a 1,370bc 916ab 2,286bc
April 15 July 10 85ab 1,478bc 973a 2,451b
April 25 July 15 80ab 1,598b 1,011a 2,609ab
May 5 July 22 77b 1,746b 975a 2,721ab
May 15 July 25 70bc 1,756b 949a 2,705ab
May 25 Aug. 2 67bc 1,893ab 866b 2,759
. June 5 Aug. 11 66¢ 2,004a 739¢ 2,743a
Ilmichal
June 15 Aug. 18 63c 2,025a 647cd 2,672ab
June 25 Aug. 26 6lc 2,000a 562d 2,562b
July 5 Sep. 5 60c 1,944ab 446e 2,390b
July 15 Sep. 10 55d 1,757b 395e 2,152¢
July 25 Sep. 17 52d 1,545bc 320ef 1,865¢cd
Aug. 5 Sep. 20 43de 1,199bc 250f 1,449d
Aug. 15 Sep. 26 41e 936¢cd 275¢ 1,211de
April 5 July 9 94a 1,476bc 961a 2,437b
April 15 July 17 92a 1,702b 995a 2,697ab
April 25 July 24 89a 1,915ab 956a 2,871a
May 5 July 29 84ab 1,999ab 927ab 2,926a
May 15 Aug. 2 77b 2,040a 868b 2,908a
May 25 Aug. 9 74b 2,149a 765bc 2,914a
June 5 Aug. 16 71bc 2,169a 668cd 2,837a
Chalok4
June 15 Aug. 23 68bc 2,172a 604d 2,776a
June 25 Sep. 1 66¢ 2,132a 499de 2,631ab
July 5 Sep. 7 62c 1,983ab 424e 2,407b
July 15 Sep. 11 S6cd 1,775ab 387e 2,162¢
July 25 Sep. 17 52d 1,545bc 303f 1,848cd
Aug. 5 Sep. 21 44de 1,212¢ 236fg 1,448d
Aug. 15 Sep. 27 42¢ 952cd 166g 1,118de
Average 65 1,677 655 2,332
Sowing date ** *k *x **
CV(%) 6.7 8.5 6.8 5.4
LDS 13 424 132 374

1) Means in the columns by different letters are significantly different at the 5% significance level by Duncan’s multiple range test.
2) *, **_ Significant at p<0.05, p<0.01 probability level respectively.
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