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Responses of Growth and Yield Characters on Planting
Density in Determinate and Indeterminate Soybeans

Hong Sig Kim*, Eun Hi Hong*, Sang Il Park**, and Yeon Kyu Park**

ABSTRACT : This study was conducted to obtain the basic informations for developing soybean
varieties and mechanizing cultivation at the Crop Experiment Station, Rural Development
Administration, Suwon, Korea in 1990. Two determinate soybean varieties, Hwangkeumkong and
Jangyeobkong, and two indeterminate soybean varieties, Clark and Williams were planted at three
planting densities (33,22,16 plants /' ). Nurnber of branches and number of nodes on branches per
unit area(m’) were greater in determinate varieties than in indeterminate ones, and number of
nodes on mainstem were greater in indeterminate varieties than in determinate ones. The higher
planting density increased those characters, Seed weight per unit area(n’) was higher in determi-
nate varieties than in indeterminate ones, and it was great at the higher planting density. Indeter-
minate varieties showed greater mainstem dependence rate for yield components than determinate
ones did. Harvest index was higher in indeterminate varieties than in determinate ones. The lower
planting density increased harvest index. Stem dry weight per unit area(m') was greater in deter-
minate varieties than in indeterminate ones, and it was greater at the higher planting density.
Variations among plants were great in the order of branch-related yield characters > total plant-re-
lated yield characters ) mainstem-related vyield characters ) morphological characters of mainstem
and 100 seed weight. Difference between determinate and indeterminate varieties was significant
in branch-related characters. Indeterminate varieties showed greater variations than determinate
ones did in branch-related yield characters at different planting densities.
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Table 1. The effects of planting density on agronomic characteristics in determinate and indeter-

minate soybean varieties.

Growth Variety P18t giern Stem  No. of No. of nodes Dry weight
R density R . - -
.. habit (V) (D) height diameter branches Mainstem Branches Plant Mainstem Branches Plant
Det. plants /m  cm mm no. / nf g/m——
Hwangkeu- 16 71 7.9 66 280 347 627 77 51 128
mkong 22 73 7.7 84 375 415 790 99 57 156
33 82 6.9 125 540 569 1,109 138 70 208
Mean 75 7.5 91 398 444 842 105 59 164
Jangye- 16 67 7.4 80 273 392 665 74 48 122
obkong 22 69 7.3 99 360 377 737 96 54 150
33 78 7.3 125 540 535 1,075 143 66 209
Mean 71 7.3 101 301 435 826 104 56 160
Indet. Clark 16 91 7.1 50 341 357 698 76 38 114
22 96 7.1 70 491 422 913 97 38 135
33 103 6.6 86 730 444 1,174 131 43 174
Mean 97 6.9 68 521 408 928 101 40 141
Williams 16 86 7.3 55 317 365 682 65 37 102
22 88 6.7 73 456 362 818 87 23 110
33 94 6.3 79 663 333 996 136 20 156
Mean 89 6.8 69 479 353 832 96 27 123
L.S.D. (0.05) V2-V1 4.0 NS 6.1 19.1 61.9 56.3 7.2 4.8 5.7
D2-D1 2.9 04 5.4 18.2 44.5 52.4 5.7 2.6 4.7
V2D1-VIiID1 NS NS 10.8 36.5 89.0 NS NS 5.2 9.5
V1D2-VID1 NS NS 20.7

35.3 95.3 NS NS 6.4 9.6
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Table 2. The effects of planting density on yield components in determinate and indeterminate

soybean varieties,

Growth Variety Plant No. of pods Pod weight Seed weight 100

habit (V) density seed
(D)  Mainstem Branches Plant Mainstem Branches Plant Mainstem Branches Plant weight

plants / nf no. /i g/ g

Det. Hwangkeu- 16 254 308 562 154 173 327 114 119 233 21.6

mkong 22 314 364 678 182 194 376 137 136 273 20.8

33 439 441 880 253 208 461 158 162 320 18.8

Mean 336 371 707 196 192 388 136 139 275 20.4

Jangye- 16 204 298 502 154 203 357 114 139 253 24.1

obkong 22 272 330 602 181 211 392 128 152 280 22.1

33 354 368 722 266 231 497 167 170 337 20.8

Mean 277 332 609 200 215 415 136 154 290 22.3

Indet. Clark 16 375 250 631 193 121 314 150 88 238 17.0

22 474 312 786 224 119 343 163 95 258 14.0

33 651 360 1,011 295 142 437 209 110 319 129

Mean 500 307 809 237 127 365 174 98 272 146

Williams 16 326 260 586 168 135 302 124 98 222 17.3

22 400 255 655 213 102 315 153 80 233 13.4

33 616 220 836 289 87 376 233 63 296 13.1

Mean 447 245 692 223 108 331 170 80 250 14.6

L.S.D. (0.05) V2-V1 32.8 17.7 33.2 23.2 2.3 16.0 17.1 7.0 23.5 0.7

D2-D1 24.7 14.3 20.0 9.1 3.0 11.5 12.8 6.3 9.9 09

V2D1-VIDl 49.5 28.7 40.0
V1D2-VIDl 51.9 29.3 46.5

NS 6.0  23.0 25.6 126 198 1.9
NS 5.4 24.6 27.0 124 200 17
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Table 3. Dependence of mainstem in percentage of number of nodes, number of pods and weight of
pods and seeds of determinate and indeterminate soybean varieties in three planting

densities

Growth Variety Plant No. of Stem No. of Pod Seed

habit density nodes weight pods weight weight
plants / m' %

Det. Hwangkeumkong 16 447 60.5 45.2 48.2 49.1

22 47.5 63.5 46.3 438.3 50.2

33 48.7 66.5 49.9 54.9 54.1

Mean 47.0 63.5 47.1 50.5 51.1

Jangyeobkong 16 41.1 60.3 40.6 43.0 42.6

22 48.8 64.2 45.1 46.3 45.7

33 50.2 63.3 49.1 53.5 49.5

Mean 46.7 64.3 4.9 47.6 45.9

Indet. Clark 16 48.9 67.2 59.4 61.6 63.0

22 53.8 72.1 60.4 65.4 64.4

33 62.2 75.3 64.4 67.6 67.7

Mean 55.0 71.5 61.4 64.9 65.0

Williams 16 46.5 64.1 55.6 55.4 55.8

22 55.7 79.5 67.6 73.9 68.6

33 66.6 87.3 73.7 76.9 78.7

Mean 56.3 77.0 65.6 68.7 67.7
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Table 4. Harvest index of determinate and in-
determinate soybean varieties in th-
ree planting densities.

Harvest index

Growth Variety Plant
habit density Mainstem Branches Plant
plant /ot
Det. Hwangkeu- 16 1.48 2.33 1.82
mkong 22 1.38 2.39 1.71

33 114 231 154
Mean 133 234 1.69

Jangye- 16 1.50 3.20 2.07
obkong 22 1.27 3.10 1.87
33 1.15 2.66 1.61

Mean 1.31 2.99 1.85

Indet. Clack 16 1.97 2,32 2.09
22 1.68 250 191

33 1.36 256 1.83

Mean 1.67 246 1.94

Williams 16 1.91 265 218

22 1.76 3.48 212
33 1.71 315 1.90
Mean 1.79 3.09 2.06
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Table 5. Coefficient of variation and grouping of the characters related to growth in determinate
and indeterminate soybean varieties.

Stem No. of nodes No. of podded nodes Dry weight
Growth Plant Stem dia- Mainstem Branches Plant No, of Mainstem Branches Plant Mainstem Branches Plant
habit  density height meter branches
plants/nf %
Det. 16 8.6 16.9 7.6 43.9 247 370 19.6 51.3 31.4 25.5 53.5 34.9
22 10.7 17.1 7.7 43.5 237 30.5 17.5 43.5 28.9 24.4 59.7 31.4
33 9.6 16.6 5.0 414 203 203 17.2 419 271 26.0 40.1 30.1
C.G.* I I I ] I I I i I I m I
Indet. 16 9.7 17.1 9.8 424 246 239 20.2 446 28.1 31.6 64.4 36.8
22 10.4 16.9 9.7 5.9 26,5 3l.1 21.3 61.5 36.2 29.7 72.4 36.4
33 13.8 15.9 9.4 64.5 254 369 20.8 73.5  36.2 317 83.1 374
C.G. I I 1 lilf I I 1 Hif I il I i}

* C. G.(Character group) ; I ~>below 20.0%, II -20.1~40.0%, Il — above 40.1%

Table 6. Coefficient of variation and grouping ot the characters related to yield in determinate and
indeterminate soybean varieties.

No. of pods No. of grains Pod weight Seed weight 100
Growth Plant seed
habit density Mainstem Branches Plant Mainstem Branches Plant Mainstem Branches Plant Mainstem Branches Plant weight
plants/nf %
Det. 16 35.5 50.2 37.6 36.6 54.0 388 384 54.5 39.6 39.0 57.9 394 16.1
22 28.9 49.7 32.7 279 50.9 328 316 47.7 315 318 48.1 38.1 13.5
33 28.5 40.9 31.1 282 41.1 28.0 335 4.1 304 336 40.2 28.6 12.5
C.G.* I I I it i} i | li| il I m i I
16 29.7 61.6 40.9 409 61.8 403 33.1 69.4 43.6 345 67.7 43.4 105
Indet. 22 30.7 71.5 43.0 43.0 86.0 480 37.3 80.7 449 395 84.7 46.6 12.1
33 30.8 88.6 40.4 404 92.5 414 347 96.5 436 37.3 97.5 435 16.3
C.G. I Hil| m m i) i) il m m il iy | I

* C. G.(Character group) ; I —below 20.0%, [ —20.1~40.0%, Il —above 40.1%
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