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ABSTRACT

A two-year study was conducted from 2017 to 2018 by the establishment of a test field at Chungju-si and Cheongyang-gun. Plant
height, number of leaves, insects and diseases, and fresh and dry matter yields for corn hybrid(‘Kwangpyeongok’) were investigated.
Daily average, maximum, and minimum temperature, monthly average temperature, daily precipitation, and sunshine duration during the
growing season were investigated. We selected climate-critical factors to corn productivity and conducted an evaluation of vulnerability
to climate change from 1999 to 2018 for both regions. In 2018, the dry matter yield of forage corn was 6,475 and 7,511 kg/ha in
Chungju and Cheongyang, respectively, which was half of that in 2017. The high temperature and drought phenomenon in the 2018
summer caused the corn yield to be low. As well as temperature, precipitation is an important climatic factor in corn production. As
a result of climate impact vulnerability assessment, the vulnerability has increased recently compared to the past. It is anticipated that
if the high temperature phenomenon and drought caused by climate change continues, a damage in corn production will occur.

(Key words: Climate change, Productivity, Corn, Vulnerability)
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Table 1. Setting the details of the climate impact vulnerability assessment

Item

3~7 days 0.2
) ) ) 8~9 days 0.3

Maximum temperature is 33°C or higher
10~11 days 0.4
after than 12 days 0.5

Exposed level

3~7 days 0.2
) L 8~14 days 0.3

Daily precipitation is less than 3.4mm
15~21 days 0.4
after than 22 days 0.5

Sensitive level

Area of paddy

Maximum 1.0

Total production in the region

Scale of rural development administration staff

Adaptive capacity

Land readjustment ratio of plantation

Reservoir capacity per paddy field area

Maximum 0.5
Maximum 0.1
Maximum 0.2

Maximum 0.2
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Table 2. Growth characteristics of forage corn(Kwangpyeongok) in Chungju and Cheongyang

. Heading Ear hight Plant hight Number of leaves Disease and
Region (Year) .
date (cm) (cm) (ea) Insects (1-9)
Chungju (2017) 21 July 107.5 255 16 2
Chungju (2018) 17 July 104.3 219 16 2
Cheongyang (2017) 16 July 98.0 230 17 3
Cheongyang (2018) 11 July 120.1 270 17 3

"Rating: 1=strong, 9=weak
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Table 3. Fresh and dry matter yield of forage corn(Kwangpyeongok) in Chungju and Cheongyang

Region (Year)

Fresh matter yield (kg/ha)

Dry matter yield (kg/ha)

Chungju (2017) 61,875 17,164°
Chungju (2018) 23,341° 6,475
Cheongyang (2017) 51,646 14,611°
Cheongyang (2018) 26,551° 7,511°
Domestic average (1990-2018) 75,651 21,193

*®Means with different superscript in the same row are significantly different (p<0.05).

Table 4. Monthly meteorological data during the experimental periods in Chungju

Year Month Mean temp. (C) Max temp. (C) Sum of sunshine (hr.)
2017 18.7* 264" 294.4°
2018 May 17.9® 243" 206.5°
normal (1981-2010) 17.1° 24.0° 2429
2017 22.4% 29.4° 258.4°
2018 June 2.7 29.0° 225.6"
normal (1981-2010) 21.7° 27.6° 219.9°
2017 26.3° 30.5° 112.0°
2018 July 27.2° 32.8° 246.2°
normal (1981-2010) 24.7° 29.6° 178.7°
2017 25.1° 29.6° 161.8°
2018 August 27.6" 33.4° 232.5°
normal (1981-2010) 24.9° 30.2° 197.2°

*¢ Means with different superscript in the same month are significantly different (p<0.05).

Table 5. Monthly meteorological data during the experimental periods in Cheongyang

Year Month Mean temp. (C) Max temp. (C) Sum of sunshine (hr.)
2017 18.4° 25.0° 292.8°
2018 May 17.6* 22.2° 222.8°
normal (1981-2010) 16.9° 21.6° 256.2°
2017 2.1° 28.3 264.7°
2018 June 21.9° 27.5° 221.6°
normal (1981-2010) 21.1° 24.0° 229.0°
2017 26.5 30.0° 122.2¢
2018 July 26.6° 31.5° 270.1°
normal (1981-2010) 242° 27.5° 195.4°
2017 25.0° 29.2° 161.0°
2018 August 27.6° 32.4° 227.6"
normal (1981-2010) 24.6° 27.5° 220.8°

*¢ Means with different superscript in the same month are significantly different (p<0.05).
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Table 6. Precipitation data during the experimental periods in Chungju (mm)

Chungju 2017

Chungju 2018

Date May June July August May June July August
1 0 0.3 3.4 8 0.2 0 80.4 0
2 0 0 19.7 0 18.5 0 37.7 0
3 0 0 41 0 2.6 0 0 0
4 0 0 28 0 0 1.1 0.1 0
5 0 0 0 0 0.9 0.5 0.1
6 0 33 34 20.2 0 0 6.3
7 0 3.9 0.5 0.2 0 0 0 0
8 0 333 0 0 0 0 0
9 2.7 11.6 25.4 0 0 27.9 12.8
10 2.6 0.8 44.1 229 0 0 0.2 84
11 0 25.6 0 0 0 1 0
12 8.7 0 0 0 237 0.1 0.3 0
13 9.4 1.9 0 0 25 0 0 0
14 0 0 144 7.5 0 0 0 0
15 0 0 7.1 345 0 0 0 0
16 0.1 0 70.8 0 245 0 0 0
17 0 0 0 15.3 9.5 0 0 0
18 0 0 1.8 0 427 0 0 0
19 0 0 0 0.3 0 0 0 0
20 0 0 0 134 0 0 0 0
21 0 0 2.6 13.6 0 0 0 0
22 0 0 0 0 4 0 0 0
23 0 0 14.5 57.6 16.5 0 0 0
24 8.7 0.8 26.6 413 0 0 0 22.4
25 0 2.1 1.3 0 0 0 0 0
26 0 1.6 0 0 59.6 0 18.4
27 0 0 0 0 0 0 47.1
28 0 27.4 49 14.5 0 1.6 1 134.2
29 0 1.6 24.1 0 5.3 0.3 0 0
30 0 0 0 0 9.8 0.1 0 52.9
31 0 0 89 0 0 0 0 50.7

Sum 322 437 464.3 257.9 180.0 63.7 149.1 3533
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ok FFAG2 B9 2010E7HA = HRE 0.3 02 FrHEQ)
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Eo7t AR S71E Aol ek ol A ARl B0
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Table 7. Precipitation data during the experimental periods in Choengyang (mm)

Choengyang 2017

Choengyang 2018

Date May June July August May June July August
1 0 0 7.7 8.3 0 0 158.4 0
2 0 0 12.5 7.3 7.5 0 429 0
3 0 0 130.5 0 0 0.3 0
4 0 0 58 0 0 0 0
5 0 0 0 0 0 1.3 0
6 0 4.6 232 21.1 355 0 0.8
7 0 42 0.8 0 0 0
8 0 0 21.4 0 0 0
9 12.4 0 3.4 2.6 0 5 19.1 3
10 0.6 0 65.9 0.7 0 8.5 0 0
11 0 0 0.4 0.4 0 0 0.3 0
12 0.3 0 41.7 0 2.4
13 5 0 0.3 0 0 0
14 0 0 1.5 0.6 0 0
15 0 0 37.8 14.9 0 0 0
16 0 0 27.9 0.1 0.2 0 0 0
17 0 0 16.3 7.8 6.8 0 0 0
18 0 0 0 30.7 0.9 0 0 0
19 0 0 0 24 0 0 0 0
20 0 0 0 49.7 0 0 0 0
21 0 0 0 14.2 0 0 0 5.5
22 0 0 0 13.1 0 0 0
23 9.1 0 0 6.7 0 0 8.3
24 3 0.6 5.8 0 0 0 22.3
25 0 0 0.3 0 0 0 0
26 0 11.1 0 71 0 13
27 0 0 0 0.2 0 73.7
28 0 0 0.1 41.8 0 0.5 0 12.7
29 0 0 0 0 0.1 0 0
30 0 0 0 0.3 0 2.3 0 23.8
31 0 0 28.3 0 0 0 45.8

Sum 30.4 20.5 441.8 290.2 112.7 88.2 222.3 211.3
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Table 8. Climate impact vulnerability assessment of Chungju

Vear Maximum Daily Sensitive Adaptive Climate impact
temperature precipitation level capacity vulnerability
2018 0.5 0.5 0.5 0.7 0.8
2017 0.3 0.4 0.5 0.7 0.5
2016 0.3 0.4 0.5 0.7 0.5
2015 0.2 0.4 0.5 0.7 0.4
2014 0.2 0.4 0.5 0.7 0.4
2013 0.2 0.4 0.5 0.7 0.4
2012 0.2 0.5 0.5 0.7 0.5
2011 0.2 0.4 0.5 0.7 0.2
2010 0 0.4 0.5 0.7 0.2
2009 0 0.3 0.5 0.7 0.1
2008 0 0.4 0.5 0.7 0.2
2007 0.2 0.4 0.5 0.7 0.4
2006 0 0.4 0.5 0.7 0.2
2005 0 0.4 0.5 0.7 0.2
2004 0.2 0.4 0.5 0.7 0.4
2003 0 0.4 0.5 0.7 0.2
2002 0 0.5 0.5 0.7 0.3
2001 0 0.5 0.5 0.7 0.3
2000 0 0.3 0.5 0.7 0.1
1999 0 0.4 0.5 0.7 0.2

Table 9. Climate impact vulnerability assessment of Cheongyang

Year Maximum Daily Sensitive Adaptive Climate impact
temperature precipitation level capacity vulnerability
2018 0.4 0.5 0.5 0.7 0.7
2017 0.3 0.3 0.5 0.7 0.4
2016 0.4 0.4 0.5 0.7 0.6
2015 0.2 0.5 0.5 0.7 0.5
2014 0.2 0.5 0.5 0.7 0.5
2013 0.2 0.4 0.5 0.7 0.4
2012 0.3 0.4 0.5 0.7 0.5
2011 0 0.4 0.5 0.7 0.2
2010 0 0.3 0.5 0.7 0.1
2009 0.2 0.3 0.5 0.7 0.3
2008 0.2 0.3 0.5 0.7 0.3
2007 0 0.3 0.5 0.7 0.1
2006 0.2 0.3 0.5 0.7 0.3
2005 0.2 0.4 0.5 0.7 0.1
2004 0.2 0.3 0.5 0.7 0.3
2003 0 0.3 0.5 0.7 0.1
2002 0 0.4 0.5 0.7 0.2
2001 0.2 0.4 0.5 0.7 0.4
2000 0.2 0.3 0.5 0.7 0.3
1999 0.2 0.3 0.5 0.7 0.3
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