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Effects of High Temperature and Drought on Yield and Quality of Soybean

Pyeong Shin"", Wan-Gyu Sang', Jun-Hwan Kim', Yun—ho Lee', Jae-Kyeong Baek', Dong-Won Kwon', Jung-Il Cho?, and
Myung-Chul Seo?

ABSTRACT Currently, many studies are being conducted to cope with climate changes due to global warming and abnormal
weather. The objective of this study was to investigate the effects of weather on the growth, yield components, and quality of
soybeans using weather data from 2017 and 2018. The average temperature in 2018 was higher than that in 2017 from R1 to RS
of the growth stage for all cultivars. On the other hand, precipitation in 2018 was reduced compared to that in 2017 for Daewon
and Daepung-2ho. It was observed that the flowering date in 2018 was earlier than that in 2017 for Daewon and Daepung-2ho,
but the flowering date for Pungsannamul in 2018 was similar to that in 2017. Simulating soil water content with the estimation
model (AFKAEQ.5) determined that there were fewer drought dates in 2017 than those in 2018, and drought lasted from R1 to
early RS of the growth stage in 2018. Soybean growth in 2017 was better than that in 2018, and seed yield and 100-seed weight
of soybean were higher in 2017 than those in 2018 for all cultivars. The seed size in 2017 was larger than that in 2018 for all
cultivars. Oil content in 2017 was higher than that in 2018; in particular, the difference between both years was observed for
Daewon and Daepung-2ho. Protein content was higher in 2018 than that in 2017; however, there were different levels for each
cultivar. Thus, these results indicate that the yield component and quality of soybeans are affected by high temperature and
drought.
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Table 1. Growth period of each cultivar in 2017 and 2018.
Growth Daewon Daepung-2ho Pungsannamul
period 2017 2018 2017 2018 2017 2018
VE-R1 6.26 — 7.28 624 - 7.24 6.26 - 7.26 6.24 - 7.22 6.26 - 8.1 6.24 - 8.2
R1-R3 7.29 - 8.10 7.25 - 8.6 7.27 - 8.8 723 - 84 8.2 - 8.13 83 - 8.14
R3-R5 8.11 - 8.28 8.7 - 8.24 8.9 - 8.26 8.5 - 822 8.14 - 8.31 8.15 - 9.1
R5-R7 8.29 - 9.30 8.25 - 9.26 8.27 - 9.28 8.23 - 9.24 9.1 - 9.29 9.2 - 9.30

VE: Vegetative stage emergence, R1: One flower at any node, R3: Pod 0.5cm long at one of the four uppermost nodes with
a completely unrolled leaf, R5: Seed beginning to develop at one of the four uppermost nodes with a completely unrolled leaf,
R7: Pod yellowing; 50% of leaves yellow. Physiological maturity

Table 2. Average temperature and total precipitation of cultivar during the growth stage in 2017 and 2018.

Temperature (°C) Precipitation (mm)

Growth

period Pungsan namul

Daewon Daepung-2ho Pungsan namul Daewon Daepung-2ho

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018 2017 2018

VE-R1 26.7 26.7 26.6 26.4 26.7 27.6 2784  289.6 2784  289.6 308.7 2914

R1-R3 28.2 30.5 28.5 30.6 28.1 304 48.8 1.8 34.9 1.8 30.2 0.4
R3-R5 25.8 29.2 26.0 29.6 24.9 26.8 253.5 57.9 237.6 7.3 242.1  368.6
R5-R7 21.4 22.7 21.8 23.2 21.5 21.6 922 4128 122.0 4634 91.9 101.8

VE: Vegetative stage emergence, R1: One flower at any node, R3: Pod 0.5cm long at one of the four uppermost nodes with
a completely unrolled leaf, R5: Seed beginning to develop at one of the four uppermost nodes with a completely unrolled leaf,
R7: Pod yellowing; 50% of leaves yellow. Physiological maturity
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Table 3. Growth status of each cultivar during harvest period in 2017 and 2018.

Cultivar Year Height (cm) Stem diameter (mm) Branch no. Node no.
2017 705 £ 2.1 a 113 £ 0.7 a 40 £ 1.0 a 150 £ 0.5 a
Daewon
2018 534 +£39Db 76 £ 0.7 Db 23+ 1.1b 137 £ 09 b
Daepung 2017 588 £ 1.7 a 10.8 + 0.6 a 25+05b 154 + 0.7 a
2ho 2018 457 + 15 b 7.7 £ 0.8 b 31 13 a 13.8 + 1.1 b
Pungsan 20]7 65.2 + 2.7 a 9.0 + 1.4 a 3.7 + 1.3 a 15.8 + 0.8 a
namul 2018 58.1 £36b 6.5+ 1.0b 19 +12b 162 £ 1.3 a
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Table 4. Yield component of each cultivar during harvest period in 2017 and 2018.

Cultivar Year Pod no. per plant Seed no. per plant 100 Seed weight (g) Yield (kg-ha™)
2017 62.1 £ 79 a 89.1 + 19.2 a 263 £ 2.1 a 2830 + 213 a
Daewon
2018 33.6 £ 8.1 b 584 £ 17.8 b 19.6 £+ 2.1 b 2211 + 236 ab
Daepung 2017 61.0 £ 9.7 a 109.4 £ 22.0 a 19.5 £ 24 a 2728 + 245 a
2ho 2018 463 £ 62 b 89.4 + 18.0 b 182 £ 0.6 a 2553 + 217 a
Pungsan 2017 107.5 + 20.7 a 178.1 + 384 a 12.1 £ 2.0 a 2990 + 259 a
namul 2018 68.7 £ 94 b 1351 £ 23.0 b 10.8 = 1.1 ab 2714 + 207 a
Table 5. Distribution of soybean seed for three cultivars in 2017 and 2018.
Sieve size (diameter, mm)
Cultivar Year 8 6.7 5.6 5 4.75 4 <4
%
2017 4.8 87.5 7.4 0.3 - - -
Daewon
2018 44 55.5 31.3 8.6 0.2 - -
2017 - 34.6 60.7 4.7 - - -
Daepung-2ho
2018 - 343 46.9 16.0 2.1 0.7 -
2017 - - 22.1 65.3 9.8 2.6 0.2
Pungsannamul
2018 - - 21.2 51.6 15.0 10.6 1.6
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