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Soybean Yield Performance and Growth Characteristics
in Response to Underground Water Table Depth

Kwang Il Yun* and Hong Suk Lee*

ABSTRACT : Excessive water stress is one of major limiting factors affecting soybean yield, es-
pecially when soybean is grown in converted upland from paddy field. The present study was
undertaken to know the genotypic variation in yield response of soybean to different
environments in combination with soil texture and underground water table depth. Eight
recommended soybean varieties in Korea and two supernodulating soybean mutants introduced
from USA were planted in the lysimeter which was filled with two different soil types(sandy
loam and clay loam). Of three underground water table depths(10, 30, and 50 cm) during whole
growth stage, the lowest 10 cm was included to create excessive water stress, Yield was signifi-
cantly different according to the underground water table depth and soybean genotypes,
whereas soil type did not affect yield. There were significant interaction effects of soybean yield
among soil type, soybean genotype, and underground water table depth. Yield of nts1116
showed the highest across environments. Based on the regression analysis, the most stable var-
iety was Sobaeknamulkong(bi=1.09). Jangsukong was fairly stable and high in yield, when
compared to other soybean genotypes. However, nts 1116 was the most desirable(D=228)
mainly due to the highest yield rather than the greater stability over environments, Multiple
regression analysis revealed that shoot dry weight and nodule number were major factors af-
fecting yield in the combined data over three water table depths and two soil types,

Key words : Soybean, Excessive water stress, Underground water table depth, Sandy loam,
Clay loam.,
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Table 1. Varietal differences in soybean yield as affected by different underground water table

depth and soil texture

Sandy loam Clay loam

Variety Underground water table depth Underground water table depth Total

10 30 50 Mean 10 30 50 Mean mean
Sobaeknamulkong 20 227 247 165° 118 265 341 241* 203°%
Hwaeomputkong 22 110 116 834 86 126 136 116%™ 99¢
Muhankong 61 206 227 165 117 249 266 2112 18820
nts1116 46 340 435 2742 135 158 322 205%° 239
Keunolkong 5 9 150 83¢ 29 81 129 80¢ 81¢
Duyoukong 31 209 381 207° 95 191 296 194%® 200°
Eunhakong 51 148 234 144° 86 165 176 142% 143°
Jangsukong 62 264 399 2428 122 165 230 17220 20720
Kwangankong 35 179 347 187° 59 163 237 1537¢ 170
nts1007 37 224 316 192° 86 170 320 1922b 192°

Mean 37° 200° 285% 174 93° 173 245° 170

t Within treatments, means (column or row) not followed by the same letter are significantly different at a=

0.05 based on DMRT.
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Table 2. Genotypic difference in mean yield,
stability parameter(bj), and desir-
ability index(Di)

Fig. 1. Regression of soybean yield against
environmental index,
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Sobaeknamulkong 203 1.09 195
Hwaeomputkong 99 0.38 97
Muhankong 188 0.77 182
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Jangsukong 207 1.18 198
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nts1007 192 1.24 183
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Table 3. Multiple regression analysis for soybean yield with several growth characters at
flowering stage as affected by different underground water table depth

Soil Type
Growth Sandy Clay Combined
character b; T bi T b; T
Chlorophyll 88.43 1.34 —74.71 —1.84 1.36 0.04
content
Leaf area 0.001 0.11 0.015 1.11 0.011 1.28
Shoot dry 30.28 4,92 16.93 3.09™ 26.29 6.12*
weight
Root dry —60.51 —2.52* 12.98 0.57 —36.72 —2.17
weight
Nodule 0.39 1.02 0.51 4.28" 0.35 2.93*
number

* ** are significant at «=0.05 and 0.01, respectively.
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