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ABSTRACT

Recent changes in the climate of Korea show that the average rate of temperature increase is above
1.5°C, which is more than twice the global average temperature increase rate of 0.74°C, indicating
that the rate of warming here is faster than that in other regions. These rapid climate changes
demand a response strategy that include the development of adaptive varieties and cultivation
techniques in agricultural ecosystems. The major rice producing regions of Gangwon-do are
diverse and located in the central plains, northern plains, and east coast. To obtain the basic data
necessary for resetting the cultivation methods to adapt to climate change, the yield quantity and
yield components of rice were analyzed based on different ecological types and their transplanting
period. In the central plain, the yield of early and middle maturing varieties increased with the
increase in average temperature. The yields were not stable for the high-quality cultivation of
mid-late varieties. However, the temperature rise did not affect the yields of the early, middle, and
mid-late maturing varieties in the east coast region. In the central and northern plains, cultivation
stability was confirmed only for the early varieties. Therefore, cultivation of the middle and
mid-late varieties is not recommended for high-quality rice production and maintaining
cultivation-stability. In the climate change scenario, quality and stability of cultivation are the
priority factors that must be considered in rice cultivation areas.
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Table 1. Major agronomic traits and yield components of the central plains

11:22: Heading No. of No. of Ratio of lvggfg_hgffél Yield of
Ecotype Varieties p date & -date panicle spikelets  ripened grain brown rice milled rice
M.D /hills /panicle % ke/10 a
(M.D) (M.D) P %) © (ke/102)
5.10 721 13.8° 79.8° 89.5° 24.6% 490.5°
5.20 7.24 14.7% 74.0° 91.3° 23.6° 504.0™
Odea 5.30 7.29 14.6% 78.7° 89.9° 25.0% 529.5™
6.10 8.07 15.1% 774 93.0° 24.6° 509.0™
Early 6.20 8.13 15.6° 79.2° 90.2° 25.4° 534.0¢
maturing 5.10 7.26 14.6 93.0° 92.7° 20.4* 506.0°
5.20 7.30 14.7 80.9° 94.9° 20.3* 476.0™
Oryun 5.30 8.04 14.6 91.8° 89.3° 20.8* 445.5°
6.10 8.13 16.2° 90.2% 91.6° 21.5° 489.5°
6.20 8.19 15.4° 85.8%° 91.7° 20.7 454.5%
5.10 8.02 14.2%® 105.4° 89.7° 19.6 523.0°
5.20 8.07 14.9% 105.7° 91.4° 20.3% 559.5°
Samkwang1 5.30 8.12 13.9* 104.4° 93.2° 21.1¢ 538.0°
6.10 8.16 15.4° 106.5° 89.9° 20.3% 563.5°
Medium 6.20 8.21 15.1% 103.4° 91.0° 21.0° 524.0°
maturing 5.10 8.07 14.8% 82.2° 92.4° 21.6° 488.5°
5.20 8.10 14.5% 88.4° 91.1° 2.1° 507.5°
Cheongpum 5.30 8.15 13.7° 90.8° 92.0° 22.2° 476.5°
6.10 8.19 15.4° 91.0° 89.7° 22.5° 523.0°
6.20 8.24 14.5% 85.2° 91.0° 22.8° 494.0°
5.10 8.11 15.3° 93.2° 91.4% 21.6° 570.0°
5.20 8.15 14.5° 96.9° 93.6° 22.1%¢ 571.5°
Samkwang 5.30 8.19 14.7° 101.7° 94.9° 21.9% 570.0°
6.10 8.24 15.6° 95.5° 88.2% 22.5% 582.0°
Mid-late 6.20 8.29 14.3° 101.5° 86.2° 22.8° 568.5°
maturing 5.10 8.10 16.9° 84.9 90.3° 21.4° 511.5%
5.20 8.17 17.1* 78.9° 91.5° 22.0%® 543.0°
Jinsumi 530 8.21 16.3 82.6" 88.9° 22.7% 485.0®
6.10 8.28 18.1° 82.8% 84.8% 23.1% 529.0%
6.20 9.04 16.3 84.7° 76.9° 23.3¢ 468.5

* Same letter in a column are not significantly different according to LSD (p = 0.05)
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Table 2. Major agronomic traits and yield components of the east-coast

Eﬁgi Heading No. of No. of Ratio of lv?,g?_}%,[r 11? Yield of
Ecotype Varieties P date g -date panicle spikelets  ripened grain brov:%n rice milled rice
M.D /hills /panicle % kg/10 a
(M.D) (M.D) p (%) @ (kg/10 a)
5.10 7.25 19.8° 77.8° 78.5% 22.4° 491.5°
Odea 5.20 7.29 18.3° 80.8" 87.6° 24.0° 572.0°
5.30 8.03 16.2° 77.5° 86.2° 25.1¢ 538.0°
Early 6.10 8.10 15.0° 79.7 78.8* 25.2° 538.0°
maturing 5.10 731 19.8° 80.5% 86.8° 19.8* 550.0
o 5.20 8.05 16.9® 86.3%® 91.3° 20.8° 574.0°
ryun 5.30 8.10 16.3% 79.3¢ 90.0% 20.9° 524.0°
6.10 8.17 15.4° 90.8° 89.2% 21.5° 556.0"
5.10 8.10 20.4° 81.2° 90.7° 19.6° 583.5°
5.20 8.12 17.8%® 96.9° 92.3% 20.7° 628.5°
Samk 1
wang 530 8.15 157 86.6° 90.1° 211 608.5°
Medium 6.10 8.19 14.5° 98.0° 90.4* 21.1% 605.0°
maturing 5.10 8.12 19.3° 63.4° 92.4* 21.9 517.0°
Cheon 5.20 8.15 16.1® 78.8° 92.8° 22.7% 532.5%
eongpum 5 59 8.17 15.7° 71.5%® 91.4° 22.9% 512.5°
6.10 8.23 14.9° 73.4° 92.4° 23.2° 549.0°
5.10 8.17 20.7° 73.7° 93,1% 21.2° 546.0°
Samkowan 5.20 8.18 15.6° 85.6° 94.5° 22.9° 596.5°
£ 5.30 8.23 16.7° 78.3% 92.6% 22.4° 595.0°
Mid-late 6.10 8.25 14.8° 81.4% 90.0° 23.2° 613.5°
maturing 5.10 8.12 20.4° 66.0° 89.7° 21.2° 550.0
Jinsumi 5.20 8.23 17.9%® 69.8° 9.6 22.4° 593.0°
sum 530 823 19.4° 64.2° 92.3° 2.5 561.0°
6.10 8.23 15.9° 63.8° 87.9° 23.4° 537.0°

* Same letter in a column are not significantly different according to LSD (p = 0.05)
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Table 3. Major agronomic traits and yield components of the northern plains

Eﬁgi Heading No. of No. of Ratio of IV(\),giO-}%: ?)1? Yield of
Ecotype  Varieties p date € -date panicle spikelets  ripened grain brovx%n rice milled rice
M.D /hills /panicle % kg/10 a
(M.D) (M.D) P C4) © (kg/102)
5.10 7.23 15.5° 79.0° 94.5° 25.1° 553.0°
Odea 5.20 727 16.5* 77.0° 91.6° 24.9° 584.5°
5.30 8.03 18.5° 84.0° 2.9 254° 568.5%®
Early 6.10 8.05 16.5° 77.0° 93.6* 25.5° 545.5°
maturing 5.10 8.01 17.5° 96.0° 94.7° 20.7° 564.5%
o 5.20 8.04 16.0* 85.0° 93.6% 20.2° 596.5°
ryun 530 8.10 16.0° 84.0° 91.8° 21.0° 569.5%
6.10 8.15 17.0° 103.0° 95.6° 21.2° 553.0°
5.10 8.07 16.5° 84.5° 94.5° 20.4° 533.0®
Samkwanel 5.20 8.10 15.0° 89.5% 91.4° 20.5° 521.5°
& 5.30 8.12 16.5° 81.0° 92.3* 22.1° 551.0%
Medium 6.10 8.19 18.0¢ 100.0° 93.8* 21.0° 569.5¢
maturing 5.10 8.12 15.5° 74.5® 93.9° 22.8% 488.0°
Cheon 5.20 8.16 16.5% 71.0° 92.2° 22.3% 463.5°
congpum 5 5 8.17 15.0° 77.5 94.5° 2.5 469.0°
6.10 8.20 18.0° 84.5° 95.1° 23.4° 500.0°
5.10 8.12 17.5% 74.5° 91.3° 21.8° 564.5°
Samkowan 5.20 8.19 16.5 78.0° 93.0° 22.3° 539.5%
& 5.30 8.21 17.0%® 108.0° 93.8° 21.8° 578.5°
Mid-late 6.10 8.27 18.5° 79.0° 92.5% 24.0° 480.5°
maturing 5.10 8.14 20.5° 82.5% 92.5° 21.8° 575.0°
Finsumi 5.20 8.17 19.5 71.5° 92.0° 22.20° 551.0%®
sum 5.30 822 19.5° 81.5° 92.9% 2.8 521.5°
6.10 827 18.0° 93.5° 94.9° 24.2¢ 533.5°

* Same letter in a column are not significantly different according to LSD (p = 0.05)
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Table 4. Yield of brown rice and head-rice rate in the major rice production areas of Gangwon Province

Local E Division Transplanting-date (M.D)
oca cotype (kg/10 a, %) 5.10 5.20 530 6.10 6.20
Yield Brown rice 553.1° 549.9% 545.4* 553.7° 540.6*
Early Headri Yield 493 4 501.2% 511.2% 516.0° 481.5°
cadnice  patio 89.3 91.1® 93.8° 93.2° 89.2°
Yield Brown rice 564.5% 582.8% 557.4* 590.6° 553.3%
Cental-plains Medium . Yield 518.2%® 538.6™ 523.6™ 549.8° 506.6°
Head rice . ab ab b ab a
Ratio 92.0 92.6 93.9 93.2 91.5
Yield Brown rice 595.7° 609.1% 586.5% 603.7% 563.4*
Mid-late Head ri Yield 551.8° 572.5° 550.0° 525.6 462.2°
cadnice  patio 92.7¢ 94.0° 93.8° 86.3° 81.0°
Yield Brown rice 566.0° 622.9° 577.3 594.5%®
Early Head i Yield 452.5° 537.3¢ 489.3 500.6
cadrice  patio 80.6° 86.4° 84.9° 84.4° -
Yield Brown rice 598.0° 631.1% 609.3* 627.3%
East-coast Medium Headri Yield 523.3° 578.7° 551.8° 560.7%°
cadrice  patio 87.6° 91.7° 90.6° 89.6° -
Yield Brown rice 595.8° 646.3° 628.2%® 625.2%®
Mid-late Headri Yield 509.3° 593.5° 559.0 521.1°
cadrice  patio 85.3% 91.8° 88.8% 83.4° -
Yield Brown rice 607.4% 652.6° 618.3% 596.9°
Early Head ri Yield 541.5% 580.0° 560.0 517.8°
cadrice  patio 89.5% 89,2 90.6° 86.8° -
Yield Brown rice 564.7% 526.4° 554.3% 581.1°
Northern-plains Medium Head ri Yield 510.2° 472.0° 491.2° 496.1°
cadrice  patio 90.3° 89.6° 88.8° 85.4° -
Yield Brown rice 619.3° 592.4%® 597.9° 551.1°
Mid-late Headri Yield 525.0° 487.3° 497.1° 306.0°
cadrice  patio 85.1° 82.7° 83.0° 55.5¢ -

* Same letter in a column are not significantly different according to LSD (p = 0.05)
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Fig. 1. Regression analysis between the head rice weight and transplanting date of brown rice.
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