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Effect of Growth and Yield of Soybean on Late—Sowing Compared to Optimal Sowing
in the Southern Region of South Korea
Ye Rin Kim', Jong hyuk Kim? and Il Rae Rho®*"

ABSTRACT Considering the threats of climate change, this study was conducted to investigate the influence of temperature and
day-length on soybean growth and yield when sown late in comparison to the optimal sowing time in the southern region of the
Korean Peninsula. Sowing was executed in 10-day intervals, including on July 1, 10, 20 and 30 and August 10, considering that
the optimum sowing time of the three soybean varieties with different ecotypes is June 20. Emergence rates did not differ
significantly between late-sowing and optimal sowing in all ecotypes; however, the number of days to emergence, flowering, and
maturity was smaller after late sowing. A multiple-regression approach was used to test the effect of temperature and day length
on the number of growing days after late sowing compared to the optimal sowing time. This analysis revealed that the number of
days required from sowing to flowering was positively correlated with both day length and temperature, and the number of days
from flowering to harvest was positively correlated with day length and negatively with temperature. A multiple regression
equation can be calculated as follows: the number of days required from sowing to flowering (Y)=3.177 + (0.030 x (sum of day
length + sum of temperature)), and the number of days required from flowering to maturity (Y)=20.945 + (0.021 x (sum of day
length + sum of temperature)). Multiple growth parameters were significantly correlated with yield components, depending on
growing days. Optimal sowing resulted in the best yield, while later sowing decreased yield compared to optimal sowing. To avoid
a significant decrease in yield, early-maturing species should be sown by July 20, while late-maturing species should be sown by
July 10.
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Table 1. ANOVA analysis of Multiple regression analysis model on the sum of temperature and day length on the number

of growth days according to sowing times.

Source of variation df” SSY MSY F value P value
No. of growing days .
(S-R2) MR? model. 2 306.561 153.281 254.055 0.000

No. of growing days 2 1,483.086 741.543 341.984 0.000"""

(R2~R8) MR? model.

“MR : Multiple regression analysis, df : degree of freedom, ¥SS :

significance p < 0.05, 0.01, and 0.001, respectively.

sum of squares, ¥MS : mean square. " " denotes statistically

Table 2. Multiple regression analysis of the sum of temperature and day length on the number of growing days according to

sowing times.

Dependent variable Independent variable B? B t value P value VIFY R?
. (Constant) 4.177
No. of (“grj’l‘{”z‘;‘g 43S Sum of day length 0.030 0.511 2.816 0.013° 17.203 0.971
Sum of temp. 0.018 0.482 2.659 0.018’ 17.203
' (Constant) 5.957
No. Of(Rg;‘i‘%n)g days Sum of day length 0.105 1.497 7.398 0.000""  28.627 0.979
Sum of temp. -0.017 -0.522 2.579 0.021" 28.627

“B : unstandardized coefficients, Y :
significant values P < 0.05, 0.01, and 0.001, respectively.

standardized coefficients, ¥VIF

. . . * kk kkk . .
: variance inflation factor. denotes statistically

Table 3. Modified multiple regression model of the sum of temperature and day length on the number of growth days according

to sowing times.

Dependent variable Independent variable B? i t value P value VIFY R?
. (Constant) 3.074
No. of growing days g ¢ dav leneth 0.970
(S-R2) um of day fengt 0.023 0.001 22.908 0.000"" 1.000 '
+ Sum of temp.
) (Constant) 20.945
No. of growing days S ¢ dav leneth 0.964
(R2~R8) um of day lengt 0.021 0.001 14.339 0.000"" 1.000 '

+ Sum of temp.

“B : unstandardized coefficients, Y :
significant values P < 0.05, 0.01, and 0.001,

respectively.
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Table 4. Comparisons of growth parameters and yield components according to six sowing times with soybean ecotype.

Ecotype Sowing date  Stem length Stem diameter No. of node No. of branch No. of pod  No. of seed
(Month. day) (cm) (mm) (ea/plant) (ea/plant) (ea/plant) (ea/pod)
6.20 72.52" 9.5a 15.5a 4.5a 69.3a 2.2a
7.1 71.9a 9.2ab 14.4ab 4.4a 67.6a 2.0ab
Early 7.10 67.8ab 8.9ab 14.3ab 3.3ab 63.6a 1.8b
maturing 7.20 67.7ab 8.2ac 14.0b 3.3ab 55.4ab 1.8ab
7.30 65.1b 7.9bc 14.1b 2.8b 41.3b 1.8b
8.10 57.9¢ 7.2¢ 12.5¢ 2.8b 11.5¢ 0.7¢
6.20 81.1a 10.0a 15.4a 5.9a 77.0a 2.0a
7.1 73.2b 8.7b 15.3a 5.1a 78.6a 2.0ab
Middle 7.10 72.8b 8.3b 15.1a 3.7b 74.4a 1.8ac
maturing 7.20 72.2b 8.4b 14.1b 3.2bc 54.5b 1.7bc
7.30 71.9b 8.1b 14.0b 2.4¢ 49.4b 1.7¢
8.10 57.0c 6.3¢ 12.1c 3.2bc 18.3¢ 1.4d
6.20 62.6a 9.7a 13.2a 6.0a 77.3a 2.0a
7.1 59.9ab 9.3a 11.6b 5.7a 64.1b 1.9a
Mid-late 7.10 59.1ac 9.3a 11.1bc 3.9b 58.3b 2.0a
maturing 7.20 55.5bc 7.4b 10.5¢ 3.1bc 42.7¢ 2.0a
7.30 52.7cd 6.9b 10.5¢ 2.8¢ 38.9¢ 2.0a
8.10 47.3d 5.8¢ 10.5¢ 3.3bc 24.7d 1.7b
Ecotype (E) 0.000""" 0.135™ 0.000"" 0.011" 0.016 0.000"""
Sowing date (S) 0.000""" 0.000™" 0.000"" 0.000™" 0.000""" 0.000"""
ExS 0.193™ 0.049" 0.018" 0.221™ 0.261™ 0.000™"

* ok ko

“Different letters denote significant differences at p < 0.05. ™"

respectively.

“denotes statistically significant values p < 0.05, 0.01, and 0.001,
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