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ABSTRACT

In soybeans, responses of high temperature according to shift of sowing dates during the growing
season was explored using the crop model, CROPGRO-soybean. In addition, it analyzed impact on
change of sowing dates affects yield potential of soybean under future climate scenario (2041-2070).
In Jeonju and Miryang during 1981-2010, if sowing at 15 or ten days ahead from 10 June, namely in
shorten of the sowing day (i.e. when sown on 25 or 30 May), the yield potential reduced. However,
the yield potential increased when sown 5 June. In the case of delay of sowing day (i.e. when sown
on 15 or 20 June), reduction of yield potential in the average -5% was higher than increase in the
average +2%. In particular, the relative changes for shorten of the sowing day or delay of the sowing
day do not be shown in normal years which high temperatures did not abnormally occur during the
growing season from 2003 to 2010 except when sown on 25 May. In abnormal years which high
temperatures occurred during the critical period, especially RS to R7, shorten of the sowing day
affected to the increase of yield potential in Miryang, while the yield potential decreased in Jeonju
except when sown on 5 June. However, delay of the sowing day influenced on the reduction of yield
potential both in two sites. In future climate scenario of Representative Concentration Pathway (RCP)
8.5 during from 2041 to 2070, the increase and decrease of yield potential for shorten of the sowing
day were +10/-9% for RCP 8.5 of Jeonju, and +14/-9% for RCP 8.5 of Miryang, respectively.
Additionally, it showed +10/-17% for RCP 8.5 in Jeonju, and +10/-29% for RCP 8.5 in Miryang,
respectively in the increase and decrease of yield potential for delay of the sowing day.

Key words: High temperature, Reproductive stage, Soybean, Rainfed crop, Climate change,
Crop simulation models
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Table 1. Growth stages of soybean

Detailed Average
Stages
stages days
VE to VC 10
VC to V1 5 June
V1 to V2 5
Vegetative V2 1o V3 5
stages @ o ——————————— .
V3 to V4 5
V4 to V5 5
***************** July
beyond V5 3
R1 to R2 3
R2 to R3 10
R3 to R4
Reproductive R4 to R5 9 August
Sages RS to R6 15
R6 to R7 18 September
R7 to R8 9 October

VE: Emergence

VC: Cotyledon

V1: First Trifoliate: one unrolled trifoliate, fully
developed unifoliate leaves (the first node)

V2: Two unrolled trifoliate

V3: Three unrolled trifoliate

V4: Four unrolled trifoliate

V5: Five unrolled trifoliate

R1: Beginning bloom

R2: Full bloom

R3: Beginning pod

R4: Full pod

R5: Beginning seed

R6: full seed

R7: Beginning maturity

R8: Full maturity
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Table 2. The two references of genetic parameters for the Korean soybean cultivar, Taegwang

References CSDL PPSEN EM-FL FL-SH FL-SD SD-PM FL-LF LFMAX SLAVR SIZLF XFRT WTPSD SFDUR SDPDV PODUR

(TOCS) 1270 032 1871 492 952 358 956 103 350 300 1 019 1010 135 29.8
é‘(;l(’mj’ % 1268 030 1980 800 1550 3650 1800 103 318 180 1 025 1210 128 10.00

NICS: National Institute of Crop Science
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Fig. 1. Past climate during growing season from 2003 to 2010 in Jeonju (a) and Miryang (b). The zero line
represents normal climate.
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