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Wheat-Rice Double Cropping System in Rice Fields of the Cheonan Area for the

Production of Domestic Wheat
Young-Bok Kim', Yangjing?, and Seong-Tak Yoon®'

ABSTRACT In order to select the best varieties and cultivation methods for the production of domestic wheat for Hodugwaja(a
walnut shaped confection), we carried out a 3-year experiment (2015~2017) to investigate the effect of different factors (crop
variety, planting date, nitrogen fertilization) in a double cropping system (wheat then rice) on crop yields in the Cheonan area. Rice
is the second crop in the system, and requires an accumulated temperature for 40 days of about 840~930°C to ensure ripening.
Transplanting dates for rice between June 29 and July 6 were suitable; transplanting on or after July 13 does not ensure ripening.
The daily hours of sunshine ranged from 6.3 to 6.5 hours, which were slightly higher than the optimum of 6.0 to 6.1 hours. The
higher the nitrogen fertilizer treatment, the higher culm length, and spike length of wheat. The yield of wheat per 10a tended to
increase as the amount of nitrogen fertilizer increased. Wheat yields were highest for the Sooan variety, followed by Goso,
followed by Keumgang. The number of days from transplanting to heading of rice were shortest for the Jopyeong variety followed
by Unkwang, followed by Haedam. The yield of milled rice per 10a increased as the transplanting date was earlier and the
transplanting date of June 9 showed the average yield of more than 500 kg in three varieties. From the results of the experiment,
we recommend the Goso wheat variety and the Haedam rice variety for growing in a double cropping system under the climatic

conditions of the Cheonan area.

Keywords : double cropping system, Hodugwaja ingredients, paddy rice field, rice, wheat
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Table 1. Chemical characteristics of the soil before experiment for wheat.

pH Organic matter P,0s Ex. cation(cmol /kg) EC

(1:5) (g/kg) (mg/kg) K* Ca't Mg** (dS/m)
Field 6.8 29 0.82 7.5 3.0 1.8
Recommended range” 6.5~7.0 20~30 150~250 0.45~0.55 6.0~7.0 2.0~2.5 0.0~2.0
“Recommended range: NIAS (2010)
Table 2. Chemical characteristics of the soil before experiment for rice.

pH Organic matter P,0s Ex. cation(cmol/kg) SiO,

(1:5) (g/kg) (mg/kg) K* Ca*t Mg** (mg/kg)
Field 6.7 29 0.82 7.6 32 274
Recommended range” 5.5~6.5 25~30 80~120 0.25~0.30 5.0~6.0 1.5~2.0 130~180

“‘Recommended range: NIAS (2010)
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Table 3. Meteorological environments for the wheat cultivation period in the Cheonan area.

Period Oct’ Nov Dec Jan Feb Mar Apr May Jun’ Oct~Jun
Daily average temperature (°C)
Normal year 10.2 6.2 -0.1 -2.9 -0.3 4.8 11.4 17.2 21.2 7.5
2015~2017 10.0 6.6 0.4 -1.6 0.5 5.9 13.1 18.1 21.8 8.3
Daily maximum temperature (°C)
Normal year 17.3 12.5 5.4 2.5 5.3 11.2 18.6 23.7 27.1 13.7
2015~2017 16.1 12.2 5.5 3.5 5.8 12.9 20.0 253 28.1 144
Daily minimum temperature (°C)
Normal year 4.0 0.8 -4.9 -7.9 -5.6 -1.0 4.7 11.2 16.1 1.9
2015~2017 4.6 1.4 -4.4 -6.7 -4.7 -0.9 6.5 10.9 16.1 2.5
Accumulative temperature (°C)
Normal year 61.3 186.2 17.3 0.0 12.6 149.9 3434 5334 531.1 1,835.2
2015~2017 60.1 199.1 30.5 1.7 33.7 182.9 393.7 559.9 545.9 2,007.5
Precipitation (mm)
Normal year 7.7 49.5 27.7 234 28.5 46.2 60.5 88.0 98.7 430.2
2015~2017 22.5 97.0 68.8 27.6 70.7 26.0 171.6 94.5 63.3 641.9
Sunshine hour (h)
Normal year 6.8 5.5 52 5.6 6.5 7.0 7.8 8.0 7.7 6.7
2015~2017 5.8 4.8 5.4 5.1 6.1 7.7 6.9 8.7 7.5 6.4

JOct. 26~Oct. 31, ’June 1~June 25
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Table 4. Meteorological environments and crop development during the ripening period after heading of rice from 2015 to 2017

in the Cheonan area.

Trans-planting Heading Ripening Accumulative Daily average Sunshine
Variety date date date” temperature temperature hour

(mm/dd) (mm/dd) (mm/dd) (°C) °C) (h)
6/29 8/19 9/26 839.1 21.5 6.3
7/6 8/26 10/4 806.6 20.2 6.3

Unkwang
7/13 9/4 10/14 763.5 18.6 6.3
mean 803.1 20.1 6.3
6/29 8/17 9/24 849.9 21.8 6.5
7/6 8/25 10/3 813.7 20.3 6.3

Jopyeong
7/13 9/3 10/13 772.3 18.8 6.3
mean 812.0 20.3 6.4
6/29 8/20 9/27 832.8 21.4 6.4
7/6 8/27 10/5 802.0 20.0 6.4

Haedam

7/13 9/6 10/16 748.5 18.3 6.3
mean 794.4 19.9 6.4

“~40 days after Heading; Ripening period

Table 5. Meteorological environments and heading date of wheat in the Cheonan area.

Average temperature (°C)*  Precipitation (mm)*

Sunshine hour (h)*

Heading date (mm/dd)

Variety
2016 2017 2016 2017 2016 2016 2017 mean
Keumgang 4/27 4/25 4/26
Sooan 7.8 7.4 149.3 79.7 6.7 4/26 4/24 4/25
Goso 4/27 4/25 4/26

“Every year from Feb. 15 to Apr. 25
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Fig. 1. Culm length and spike length of wheat in different nitrogen fertilization treatments at Kwangdeok in the Cheonan area.
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Table 6. Yield components of wheat in different nitrogen fertilization treatments at Kwangdeok in the Cheonan area.

Variet Nitrogen Number of Number of 1000 grain Weight Yield
Y level® grains/spike spikes/m’ (2) (kg/10a)
N1 37.4 534.8 39.8 434.0
N2 37.6 607.8 40.4 439.6
Keumgang
N3 39.4 656.5 40.7 483.6
Mean 38.1 599.7 40.3 452.4
N1 35.7 609.6 39.5 450.6
N2 37.6 649.2 40.9 4923
Sooan
N3 38.4 681.3 39.7 519.0
Mean 37.2 646.7 40.0 487.3
N1 40.7 512.0 38.9 461.0
N2 42.6 672.8 38.8 507.6
Goso
N3 43.7 696.1 38.9 521.6
Mean 423 627.0 38.9 496.7
Varieties ok ns ns *
Nitrogen level *E ok ns *x
VarietiesxNitrogen level ns ns ns ns

# ANOVA’s test; *, **: 95, 99% significant, ns: non-significant

N1 (50%, 6.6 kg/10a), N2 (100%, 8.8 kg/10a), N3 (200%, 13.2 kg/10a)
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Table 7. Growth characteristics of rice according to transplanting date and planting distance.

Trans-planting Planting Heading Culm Panicle No. of No. of
Variety date distance date length length panicles grains
(mm/dd) (cm) (mm/dd) (cm) (cm) /m? /panicle
33x14 75.7 21.7 303 123
6/29 33x16 (85/;)91 73.8 22.8 299 123
33%20 75.8 222 281 131
33x14 67.9 21.2 358 125
7/6 33x16 8/26Z 69.8 20.7 355 118
Unkwang (52)
33%20 68.7 19.9 359 125
33x14 69.4 21.7 366 113
7/13 33x16 (zigz 67.9 21.5 345 115
33%20 68.5 22.0 339 118
Mean (53)* 70.8 21.5 334 121
33x14 83.0 21.8 312 109
6/29 33x16 (85/(;)71 83.2 21.5 306 126
33x20 84.6 21.0 308 127
33x14 76.6 20.8 341 123
7/6 33x16 8/2SZ 78.0 20.4 317 116
Jopyeong (50)
33%20 78.3 20.0 336 111
33x14 80.1 20.1 414 105
7/13 33x16 (2/33)Z 78.5 20.4 408 101
33x20 79.3 20.3 387 105
Mean 51y 80.2 20.7 348 114
33x14 74.4 19.6 367 97
6/29 33x16 (85%;)1 74.7 19.7 342 101
33x20 76.9 19.4 327 115
33x14 69.9 19.6 338 99
7/6 33x16 8/27Z 71.7 19.0 336 92
Haedam (53)
33x20 70.0 19.8 306 112
33x14 70.0 19.7 409 90
7/13 33x16 ((5)/66)1 69.8 19.0 398 90
33%20 71.2 19.3 376 97
Mean (54)" 72.1 19.5 355 99
Varieties *x ok *x *x
Transplanting date *x ok *E ok
Planting distance ns ns *k *
VarietiesxTransplanting date ns *ok *E ns
VarietiesxPlanting distance ns ns ns ns

# ANOVA'’s test; *, **: 95, 99% significant, ns: non-significant
( )"Days from transplanting to heading.

A A E A o I28|A 2 ol B EF T A Abel7t 9l

L o7l E FF L FYAY Aol BALL 3% len, 35 B AT iRV R oY7L wESS
F 2T |7l MESS Ho] Lol ARolgden] 4] ZojAt APolREt el Badols 2215,
Bt 7 =29 80.2, sfiE 72.1 @ 234 70.8 cm <=0]%] 2% 20.7 9 3lIE 19.5 cm <=0|%lth o]+= Kim er al. (2013)
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& TRl oA gopA|aL whEA BAYFo R Hg

o] ol54 A3tz Bers ik
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47} WolHth= H11(Choi et al., 2006; Park et al., 2010)
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N =o= UA etk 7 g2 sEEe= 83*94 6
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Table 8. Yield Characteristics of rice according to transplanting date and planting distance.
Trans-planting Planting Ripened Brown rice 1000 grain Yield of
Variety date distance grain ratio ratio weight milled rice
(mm/dd) (cm) (7o) (%) €3) (kg/10a)
33x14 76.7 81.6 23.0 524.3
6/29 33x16 88.7 82.0 22.8 540.3
33x20 85.0 81.0 22.8 541.6
33x14 71.0 78.3 23.0 436.3
7/6 33x16 79.3 80.3 23.0 452.0
Unkwang
33x20 83.3 81.0 21.6 496.6
33x14 61.0 78.6 23.8 320.6
7/13 33x16 70.0 78.0 22.6 327.0
33x20 70.7 78.3 21.2 398.0
Mean 76.2 79.9 22.6 448.5
33x14 89.0 81.6 22.4 519.6
6/29 33x16 90.3 83.3 22.8 538.6
33x20 88.3 82.6 22.6 508.0
33x14 85.3 81.0 23.4 490.6
7/6 33x16 77.0 79.0 22.4 422.6
Jopyeong
33x20 82.0 81.0 22.7 425.6
33x14 73.0 78.0 23.1 383.6
7/13 33x16 68.7 79.6 222 372.6
33x20 72.3 79.6 21.2 371.6
Mean 80.7 80.6 22.5 448.1
33x14 92.0 82.3 243 546.3
6/29 33x16 93.0 81.3 24.1 508.0
33x20 91.3 82.0 23.9 506.3
33x14 89.3 81.3 234 497.0
7/6 33x16 80.3 80.0 23.0 447.6
Haedam
33x20 86.0 81.3 23.0 455.0
33x14 74.3 79.6 22.8 405.6
7/13 33x16 72.3 80.6 234 376.0
33x20 81.0 80.3 22.0 409.6
Mean 84.4 81.0 23.3 461.3
Varieties *k * *ok ns
Transplanting date *k *ok * *x
Planting distance *x ns *x ns
Varietiesx Transplanting date ns ns ns *x
VarietiesxPlanting distance *x ns ns *oK
# ANOVA’s test; *, **: 95, 99% significant, ns: non-significant
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