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ABSTRACT

Potato(Solanum tuberosum L.) is one of the major food crop in the world following rice,
wheat, and maize. It is thus important to project yield predict of potato under climate change
conditions for assessment of food security. A crop growth modelling is widely used to
simulate crop growth condition and total yield of various crops under a given climate
condition. The decision support system for agrotechnology transfer (DSSAT) cropping system
model, which was developed by U.S. which package integrating several models of 27
different crops, have been used to project crop yield for the impact assessment of climate
change on crop production. In this study, we simulated potato yield using RCP 8.5 climate
change scenario data, as inputs to the DSSAT model in five regions of Korea. The genetic
coefficients of potato cultivar for ‘superior’, which is one of the most widely cultivated
potato variety in Korea were determined. The GenCalc program, which is a submodule of
the DSSAT package, was used to determine the genetic coefficients for the superior cultivar.
The values of genetic coefficients were validated using results of 39 experiments performed
over seven years in five regions. As a case study, the potato yield was projected that total
yields of potato across five regions would increase by 26% in 2050s but decrease by 17%
in 2090s, compared with 2010s. These results suggested that the needs for cultivation and
iirigation technologies would be considerably large for planning and implementation of
climate change adaptation for potato production in Korea.
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Table 1. Major potato growth stages in 2016 and 2017

Year Location Seedtime Emergence Tuber formative Flowering Harvest
Cheong-ju Mar. 16. Apr. 08. - May. 24 Jun. 20.
2016 | Gangneung Mar. 22. Apr. 28. - May. 30. Jun. 20.
Daegwallyeong May. 17. May. 30. - Jun. 28. Aug. 22.
o Gangneung Mar. 20. Apr. 24. Apr. 28. May. 15. Jun. 19.
Daegwallyeong May. 10. Jun. 08. Jun. 08. Jun. 29. Aug. 02.
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Table 2. Investigation of potato growth condition

Samplin Plant Plant Leaf Leaf Tuber Tuber dry
Year Location dar;e & weight | dry weight | area index number weight weight
(g) (2) (/m?) (No./plant) | (kg/10a) (kg/10a)
May. 05. 184 13.8 1.0 342 -
. May. 24. 326 29.2 2.4 537 -
Cheong-ju
Jun. 09. 364 36.1 2.9 524 -
Jun. 20. 245 25.8 1.5 303 3805 738
May. 16. 187 15.0 14 216 -
May. 30. 206 18.7 1.6 256 -
Gangneung
2016 Jun. 13. 234 204 1.0 209 -
Jun. 20. Plant dried up 2705 446
Jun. 15. 118 9.6 0.8 208 -
Jun. 29. 402 35.8 3.0 597 -
Daegwallyeong | Jul. 11. 442 42.8 4.0 700 -
Jul. 25. 313 39.3 2.8 502
Aug. 08. 266 31.2 1.8 412 5351 1071
Apr. 24. 31 2.8 0.2 52. - -
May. O1. 87 7.6 0.6 144 - -
May. 10. 249 17.3 1.8 297 625 70
May. 15. 341 27.0 2.6 350 995 125
May. 22. 372 32.0 29 419 1665 240
Gangneung
May. 29. 470 30.9 3.6 547 2780 395
Jun. 05. 542 45.6 4.2 632 4285 670
Jun. 12. 382 41.4 2.3 467 4625 742
2017 Jun. 19. 308 198.2 23 489 4905 830
Jun. 26. 273 414 1.5 408 6160 978
Jun. 08. 87 6.6 0.6 142 - -
Jun. 15. 133 12.3 0.9 209 60 7
Jun. 21. 329 259 2.4 440 580 75
Jun. 29. 388 30.3 33 496 1355 176
Daegwallyeong
Jul. 06. 554 44.8 4.6 684 2740 400
Jul. 13. 298 27.5 2.3 438 2400 371
Jul. 20. 331 315 2.6 437 3845 643
Jul. 26. 280 24.1 1.8 382 3220 568
Aug. 03. 201.3 244 1.0 296 3815 611
Aug. 09. Plant dried up 4555 707
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Table 3. Soil chemical properties on potato fields of Cheong-ju, Gangneung and Daegwallyeong

. . H | OM. | P,0s K Ca Mg Na EC
Location Soil texture (rl): 5) | (gke) | (mgke) ‘ cmol‘/kg ‘ (dS/m)
Cheong-ju CL* 7.8 39.1 960.5 0.8 10.9 2.4 0.3 0.8
Gangneung CL 6.5 46.9 1339.7 1.0 6.0 2.0 0.2 0.4
Daegwallyeong CL 6.1 28.5 436.3 0.2 7.5 1.2 0.1 0.3

*CL: Clay Loam
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Table 4. The genetic parameters of cv. Superior
Index Data G2(cm’m* d)  G3(g/m* d) PD P2 TC(°C)  Average Error(kg/10a)
2016 1736 22.1 0.6 0.3 21.9 235.127
Value
2016-2017 1005 26.0 0.9 0.4 15.1 205.122
=4=Simulated(kg/10a) =lli=Measeared(kg/10a)
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Fig 1. The differences between simulated and measured yield using DSSAT-SUBSTOR model.
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Fig 2. Simulated potato yield of 2050s and 2090s under RCP 8.5 climate change scenario conditions.
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Fig 3. Projected average yield of potato in five regions under current and RCP 8.5 climate change scenario
conditions. It was assumed that temperature would increase by 2°C and 4°C in2050s and 2090s, respectively,
compared with 2010s. The concentration of CO, was set to be 517 ppm and 895 ppm in 2050s and 2090s,

respectively.
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