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Growth Characteristics and Yield Potentials of
Soybeans in Upland and Paddy Field

Young Hyun Hwang** and Sang Gu Park***

ABSTRACT : To obtain the basic information necessary for the development of soybean varieties
well adaptable to upland-paddy field rotational croppings, the difference of growth characteristics
between upland and paddy-field including yield potentials of current recommending soybean
varieties were evaluated.

The growth characteristics, both above and under-ground, which were measured at flowering
stage were generally greater in paddy-field but the number of root nodules was much greater in
upland, thus the artificial inoculation was practically recommended for soybean growing in
paddy-fields.

Mean seed yield was generally higher in paddy-fields than in upland. All soybean varieties
showed higher seed yield in the early planting date, April 20, were somewhat susceptible to
soybean mosaic virus{(SMV), thus they could be escaped from the disasterous endemic necrotic
soybean mosaic virus(SMV~—N). Soybean varieties showed over 4.0 tons /ha seed yield in the
paddy-field were Williams 79, Union, SS77053, and Namhaekong. At the same time, Jangyeobkong
and Danyeobkong were the most stable soybean varieties among the tested soybean varieties with
less than 10% of coefficient variation values in all planting dates in paddy fields.

Compared with Hwangkeumkong which is most widely being cultivated on farmer’s fields,
soybean varieties showed high yields in paddy-field were higher in plant height, less in the num-
ber of branches, and more in the number of nodes on main stem., At the same time, they had me-
dium seed size which would bring the good germination and stands. Disease resistance especially
for necrotic soybean mosaic virus was also one of the most decisive factors in seed yields for the
early planted soybeans,
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Table 1. Chemical composition of experimental
soils of upland and paddy-fields

O.M. P:0s Exch. cations(me/100g) SiOz
(%) (ppm) K Ca Mg (kg/10a)

Paddy-field 5.5 1.9 126 0.32 2.82 0.73 0.29
Upland 6.0 1.9 135 0.46 521 1.30 0.40

Soil PH
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Table 2. Growth characteristics at flowering stage of soybeans in upland and paddy-fields

Soil Planting Daysto  Plant Diameter No.of No.of" | s Leaf wt,?  Total dry
date flower ht.(cm) (mm) branches MSN (g/pt)  wt.(g/pt)
Paddy 4.20 72 32 7.0 3.8 13.0 3.3 3.3 10.5
field 5.20 56 33 6.8 2.8 12.3 3.5 3.2 13.4
6.20 43 41 7.5 3.8 13.3 4.3 2.8 13.9
m 57 35 7.1. 3.5 12.8 3.7 3.1 12.6
Upland 4.20 72 37 6.9 3.8 12.9 4.3 3.8 13.2
5.20 55 36 6.3 1.6 12.1 3.7 3.3 11.5
6.20 43 34 4.9 1.3 11.6 4.2 3.2 5.4
m 57 35 6.9 2.2 12.2 4.0 34 10.0
LSD Between soils 13.0 2.9 2.4 0.6 0.2 0.2 0.2 5.5
(5%) Between planting
dates with in a soil 6.6 0.3 0.7 0.4 0.1 0.5 2.2 1.3

Note : 1) No. of main stem nodes 2) Leaf area index 3) gram per single plant.
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Table 3. Root characteristics at flowering stage of soybeans in upland and paddy-fields.

Soil Planting date Root length(cm) Root width(cm) Root wt.(g/plant) No. of nodules
Paddy 4.20 31.6 11.3 2.3 4.2
field 5.20 32.1 10.1 2.5 1.8

6.20 34.3 14.4 2.8 3.2
m 32.7 11.9 2.5 3.0
Upland 4.20 28.6 10.5 2.6 34.4
5.20 30.4 9.4 2.6 4.9
6.20 26.8 9.5 1.5 48.9
m 28.6 9.8 2.2 42.7
LSD(5%) Between soils 8.9 5.3 0.6 5.5
Between planting dates
within a soil 2.2 1.3 0.3 1.9
Between soils within a
planting date 2.4 1.5 0.5 45

Table 4. Growth characteristics at maturity and yield of soybeans in upland and paddy-fields

Soil Planting Days to Plant No. of* No. of No. of 100 seed Yield
date maturity  height(cm) MSN branches pods wt. (g) (t /ha)
Paddy 4.20 167 62.3 15.6 49 82 21.6 2.84
field 5.20 141 57.1 15.2 4.5 83 22.3 2.87.
6.20 122 49.0 14.0 4.3 79 21.1 2.20
m 144 56.1 14.9 4.6 81 21.7 2.64
Upland 4.20 162 62.7 15.5 4.1 86 20.6 1.68
5.20 138 59.7 15.1 3.8 83 22.3 1.94
6.20 120 58.5 13.4 3.1 64 19.2 1.65
m 140 60.3 14.7 3.7 78 20.7 1.75
LSD(5%)
Between soils 2.8 4.3 2.7 1.2 18 1.0 0.31
Between planting
dates within a soil 4.6 5.9 0.9 0.6 8 3.1 0.93
Between soils
within a planting date 10.8 15.3 2.9 1.8 23 7.8 1.35

* No. of main stem nodes
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Table 5. Percentage of Milyangkong plants infected by SMV—N at different planting dates in up-

lanc_l and paddy-fields

Soil April 15 April 30 April 15 April 30 June 15 June 30 July 15 July 30
Upland 88.7 38.9 ~ 25.8 10.4 0 0 0 0
Paddy field 7.3 : 26.4 17.6 7.4 0 0 0 0
LSD(5%) 10.2 8.1 6.4 4.4 ns . ns ns - - ns
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Table 6. Seed yields of soybean varieties and their variation among the planting dates in upland .

and paddy-fields

Paddy-field Upland Total
Variety :
SMV-N(%) A20° M20 J20 C.V.(%) A20 M20 J20 C.V. C.V.(%)

Backcheon 99.0° 143 221 157 24.0 39 138 157 60.3 44.3
Jangkyungkong 100.0* 229 272 232 9.8 49 189 89 68.0 50.5
Baegunkong 91.3™ 182 262 119 38.1 87 129 169 32.0 35.6
Saealkong 85.4™ 235 331 189 28.8 52 182 136 53.6 50.1
Milyangkong 88.7° 122 193 213 27.0 65 60 162 59.9 47.5
Hwangkeumkong 81.4° 62 127 131 36.5 70 66 60 7.6 39.4
Jangyeobkong 82.1% 308 307 341 7.4 60 145 185 49.1 57.2
Dankyungkong 58.7¢ 143 190 161 14.4 72 58 163 58.2 40.9
Namhaekong 0.0% 486 248 295 36.8 279 247 209 14.3 33.6
Dangyeobkong 0.0 397 342 339 9.1 319 389 334 10.6 9.0
Danwonkong 0.0 329 224 196 28.2 203 215 138 222 28.8
Eunhakong 0.0 279 221 262 11.7 229 192 149 21.1 21.1
Jangbackkong 0.0 308 360 341 7.8 270 164 160 31.5 32.6
Paldalkong 0.0 254 234 209 9.7 174 188 118 23.2 24.6
SS577053 0.0 298 428 269 25.5 197 370 198 39.1 31.7
162—5366 13.8% 258 289 209 16.0 189 221 189 9.2 17.8
L71-9120 0.0 392 348 217 28.5 126 234 173 30.0 41.2
Union 0.0 460 391 186 41.2 412 274 215 337 35.1
Williams 0.0 308 364 258 17.1 246 206 141 26.8 30.6
Willams 79 0.0 490 396 253 314 224 209 168 145 43.2
Mean 284 287 220 22.0 168 194 165 29.7 33.2

Note : 1) Mean SMV-N infection rates.

2) A20, M20 and J20 stands for the planting dates of April 20, May 20, and June 20, respectively.
3) DMRT at 50% probability level within same colum.

Table 7. Yield and growth characteristics of soybean varieties produced over four tons of seed
vield in paddy-field in the earlest planting date(April 20)

Variety GrOVYth Yield SMV SMV-N Plant Stem dia- NNOM* No. of 100seed
habit  (t /ha) ht.(cm) meter(mm) branches wt.(g)
Williams79 Indet. 4.90 MS R 81 5.8 18 4.8 19.7
Namhaekong Det. 4.86 MS R 89 7.8 15 4.6 14.7
Union Indet. 4.60 MS R 80 7.0 18 3.8 20.5
SS77053 Det. 4.28 R R 75 8.4 16 6.7 17.8
Hwangkeumkong  Det. 0.60 R MS 45 8.5 14 5.5 28.6
(Check)

* No. of nodes on main stem.
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