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Effects of Growth Period and Cumulative Temperature on Flowering, Ripening and
Yield of Soybean by Sowing Times

Jae Eun Lee', Gun Ho Jung®', Sung Kook Kim? Min Tae Kim?, Su Hyeon Shin?, and Weon Tai Jeon'

ABSTRACT The purpose of this research was to analyze the effect of different sowing times on the flowering and maturing of
major soybean cultivars by varying day length and temperature in the central plain region. The average of growth period and
cumulative temperature in five test cultivars by sowing times were 121 days and 2,972°C on June 1, respectively and gradually
decreased to 85 days, 2,042°C, respectively on July 20. Analysis of the flowering response according to the sowing times showed
that flowering was greatly influenced by the decrease of photoperiod until the sowing on July 10, and the minimum number of days
for flowering were 27 days, 36 days, respectively in early and mid-rate maturing type in the central plain region. Daepung 2 is
classified to the same ecotype with Daewonkong, the total number of growing days was not different between two cultivars, but
ripening period (R2-R6) was longer by 5 days and yield was higher by 11% in Daepung 2. The maturity rate was also high and safe
enough to maintain more than 90% through the entire sowing times. This ecological characteristic can be usefully applied as a
section index for breeding environmental stress resistant and high yielding soybean varieties. The yield of 4 domestic cultivars
(except T1196944) sowing on July 20 were 85~92% levels compared to sowing on June 20.

Keywords : camulative temperature, growth period, seed quality, sowing tine, yield
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Table 1. Description of soybean reproductive growth stage’.
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Stage No.  Abbreviated Stage title Description

R1 Beginning bloom One open flower at any node on the stem

R2 Full bloom Open flower at one of the two uppermost nodes on the main stem with a fully
developed leaf

R3 Beginning pod A 3/16 inch long pod at one of the four uppermost nodes on the main stem

R6 Full seed A pod containing a green seed that fills the pod capacity is located at one of the
four uppermost main stem nodes
Nine-five percent of pods that have reached their mature pod color. Five to ten days

R8 Full maturity of drying weather are required after R8 before the soybeans have less than 15%
moisture

"Source : Feher and Caviness (1977)
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Table 2. Monthly average of daily mean temperature, monthly average of daily mean duration of sunshine, and monthly

precipitation during the growth period for 2018.

Monthly average June July Aug. Sept. Oct. Average
Normal year 23.0 25.8 26.5 21.9 15.5 22.57
Temperature (°C)
2018 22.6 27.4 28.5 21.2 12.7 22.5
. . Normal year 234.0 145.1 181.5 207.2 217.8 986"
Sunshine duration (hr)
2018 229.2 242.0 234.8 2123 240.8 1,159
L Normal year 46.6 385.2 161.6 75.3 57.2 726
Precipitation (mm)
2018 107.0 222.7 218.6 87.1 132.7 768
"Represents total precipitation, Normal year (2013-2017)
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Fig. 1. Precipitation recorded in the study area in 2018. the Temperature in 2018 and in an average year (Average of 2013~2017)

were compared.
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Table 3. Responses of days to flowering and cumulative temperature in 5 soybean varies by sowing times.
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June 1 June 20 July 10 July 20

Variety (Ecotype) Days .to Cumulative Days .to Cumulative Days .to Cumulative Days .to Cumulative

flowering temp. flowering temp. flowering temp. flowering temp.

(days) (O (days) (°O (days) (O (days) (O
Keunolkong (early) 42¢+0.6 974+£16 36c+1.2 931+£17 28c+0.3 821+16 27¢+0.9 826+18
T196944 (early) 43¢+0.9 1,001£16 36¢+1.2 931+17 27¢+0.3 791+13 27¢+0.9 826+18
Seonyukong (medium)  52b+0.7 1,256+19 42b+0.9 1,113£19 35b+1.2 1,034+37 31b+1.2 936+41
Daewonkong (mid-late) 54a+0.7 1,318+21 44a+0.3 1,177+11 37a+0.7 1,129+28 36a+0.6 1,074+14
Daepung 2 (mid-late)  51b+0.6 1,227+18 42b+0.7 1,113£32 37a+0.7 1,129+28 36a+0.6 1,074+14

* the same letters in a column are not significantly different at P<0.05 by duncan multiple range test

Table 4. Responses of grain filling period (R2-R6) and cumulative temperature in 5 soybean varieties by sowing times.

June 1 June 20 July 10 July 20
Grain . Grain . Grain . Grain .
Variety (Ecotype) filling Cumulative filling Cumulative filling Cumulative filling Cumulative
. temp. . temp. . temp . temp.
period ©C) period ©C) period ©C) period ©C)
(days) (days) (days) (days)
Keunolkong (early) 43c¢+0.3  1,268+10 41c£0.7  1,162+24 36¢+0.6 948+12 35¢£1.0 840+19
T196944 (early) 47¢+0.3  1,359+12 40c+0.6  1,139+14 35¢+0.9 935+21 35¢£1.0 840+19
Seonyukong (medium) 47¢+0.9  1,322+18 42¢+0.6  1,133+12 39¢+1.0 942+19 38¢+0.6 853+10
Daewonkong (mid-late) 54b+0.7  1,455+14 52b+0.6  1,313%+10 43b+0.3 964+5 41b£1.0 846+17
Daepung 2 (mid-late) 60a+1.2  1,608+24 57a+0.3  1,426+5 48a+1.0  1,059+16 45a+0.7 922+15

* the same letters in a column are not significantly different at P<0.05 by duncan multiple range test
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Table 5. Responses of grain ripening period (R6-R8) and cumulative temperature in 5 soybean varieties by sowing times.

June 1 June 20 July 10 July 20
Variety Grfnn Cumulative Grfnn Cumulative Gr:?un Cumulative Grr?un Cumulative
Ecotype) filling filling filling filling
(Ecotyp . temp. . temp. . temp. . temp.
period C) period C) period ©C) period ©C)
(days) (days) (days) (days)
Keunolkong (early) 15¢+0.3 37947 14¢+0.7 324+13 13¢+0.6 275+10 12¢+0.3 21845
TI96944 (early) 16c¢+0.7  391+15 16¢+0.6 366+11 15¢+0.3 318+4 14c+0.7 254+15
Seonyukong (meidium) 24bc+0.9  474+15 23bcb+1.0  441+17 17b+0.6  297+9 14c+0.3 23443
Daewonkong (mid-late)  30a+0.6  492+8 28a+0.7  416+8 23a+0.3 33745 19a+0.3 259+4
Daepung 2 (mid-late) 28b+1.0  441+16 25b+0.7 36849 19b+0.3 27244 16b+0.3 208+4
* the same letters in a column are not significantly different at P<0.05 by duncan multiple range test
Table 6. Percentage of ripening grains in 5 soybean varieties by sowing times.
Percentage of ripened grains(%
Variety (Ecotype) £ P g (%)
June 1 June 20 July 10 July 20
Keunolkong (early) 20.5+10.6% 90.7+3.3" 94.6+1.6 94.2+1.4%
T196944 (early) 30.3£1.2° 78.0+6.4° 97.6+0.5° 92.5+0.3°
Seonyukong (medium) 81.9+3.5° 91.7+2.1° 92.4+1.5 86.8+7.8°
Daewonkong (mid-late) 80.3+0.7° 91.7+3.1° 96.8+1.5° 92.6+2.5°
Daepung 2 (mid-late) 91.442.6° 94.4+1.9% 97.0+1.5% 97.0+0.3%

* the same letters in a column are not significantly different at P<0.05 by duncan multiple range test
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Fig. 2. Comparison of seed quality between Keunolkong (A) and Daepung 2 (B) by sowing times.

Table 7. Mean temperature and daily temperature range during ripening period in 5 soybean varieties by sowing times.

June 1 June 20 July 10 July 20
Daily Daily Daily Daily
Variety (Ecotype) Mean temp. Mean temp. Mean temp. Mean temp.
temp. range temp. range temp. range temp. range
OC o OC o OC o OC o
Keunolkong (early) 29.3£0.1  9.7+0.03 282403  9.0+0.17 26.2+0.2  9.4+0.06 23.9+0.2  9.3£0.07
TI96944 (early) 28.9+0.2  9.4+0.10 28.4+0.1  9.0+0.03 26.6+0.3  9.1+0.15 23.9+0.2  9.3£0.07

Seonyukong (medium) 28.0£0.2  9.1+0.09 26.8+0.2  9.4+0.06 24.0+0.1 9.3+0.12 22.3£0.2 9.74£0.10
Daewonkong (mid-late) 26.8+0.1  9.3+0.03 25.1£0.2  9.4+0.06 22.3+0.2  10.0£0.10 20.5+0.3  10.2+0.07
Daepung 2 (mid-late) 26.7+0.2  9.4+0.07 25.1+0.3  9.6+0.13 21.9+0.4 10.1+0.17 20.2+0.3  10.3%+0.13

Table 8. Yield and yield components of 5 soybean varieties by sowing times.

Variet Sowine time No. of No. of 100 seeds Yield
Y & pods/plant seeds/plant weight (g) (kg/10a)
June 1 26.9+0.4" 53.3+1.6" 30.9+0.5° 13349.9¢
June 20 34.742.3° 64.2+3.5° 30.4+0.7° 245+6.4°
Keunolkong b b
July 10 30.6+0.4° 61.1+0.4° 29.5+0.4° 237+7.3
July 20 27.8+2.0° 58.0+1.3" 28.1£1.6° 222+4.0°
June 1 28.0+1.2° 58.1+3.4° 23.7+0.4° 140+15.6°
June 20 33.8+0.6™ 66.7+1.7" 23.8+0.7° 22749.9¢
TI96944
July 10 36.3+0.1° 71.0£2.1° 23.5+0.1° 25246.7°
July 20 33.4+0.7° 69.9+1.3° 22.4+0.3° 244+4.6°
June 1 29.1+0.2% 43.8+1.7° 34.7+0.7° 224+4.0°
June 20 33.5+1.0° 63.6+1.3 33.6+0.8% 248+5.8°
Seonyukong b
July 10 33.3+1.9° 64.9+3.3° 30.4+0.5 243+6.2°
July 20 26.3+2.0° 50.74+2.0° 30.5+0.8" 222+1.0°
June 1 33.243.2° 59.3+3.1° 29.7+0.6° 22346.1¢
June 20 42.542.2° 78.6+2.9° 26.8+0.2° 256+4.6°
Daewonkong b
July 10 42.242.2° 79.942.7° 26.3+0.3 248+2.8°
July 20 36.5+1.3° 72.1+1.7° 25.740.9 236+8.4°
June 1 44.140.8° 85.5+42.2° 23.3+1.3° 274+5.2°
June 20 45.2+0.9° 94.7+3.5° 20.3+0.3" 288+11.5°
Daepung 2 b b b b
July 10 41.5+1.3° 89.7+1.1° 20.2+0.5 271+8.3
July 20 38.0+1.0° 81.2+1.4° 18.6+0.2° 245+8.5¢

* the same letters in a column within a variety are not significantly different at P<0.05 by duncan multiple range test
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