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Characteristics of Growth and Yield Characters in
Determinate and Indeterminate Soybeans

Hong Sig Kim*, Seok Dong Kim*, Eun Hi Hong*, and Sang Il Park**

ABSTRACT : The main purpose of these studies was to obtain the basic informations necessary to
develop soybean varieties. Two determinate soybean varieties, Hwangkeumkong and
Jangyeobkong, and two indeterminate varieties, Clark and Williams were used to study the
differences in growth and yield characters. Indeterminate varieties showed 30 days longer in days
from intial flowering to terminal leaf stage and increased 7—8 more nodes on mainstem after initial
flowering than determinate varieties. Determinate varieties were greater at middle—upper part,
while indeterminate varieties were greater in middle part for the dry weight of the pods and stem
at maturity. Total dry weight per unit area was greater in determinate varieties than in indetermi-
nate ones from the early growth to maturity. However, the duration of vegetative growth was
longer and the ability to keep leaf area index in the late growth stage was higher in indeterminate
varigties. Variations among plants were greater in the order of branch related characters )
mainstem, total vegetative, and yield related characters > morphological characters of mainstem
and 100 seed weight. In general, variations of vegetative characters formed in the early growth
stage were greater than those of yield characters formed in the late growth stage. On the other
hand, the variations of those characters were greater in indeterminate varieties than in determinate
ones. Variation of a seed weight within a plant was much smaller in determinate varieties than in
indeterminate ones : i.e. coefficients of variation of a seed weight within a plant were from 13.6 to
13.8% in determinate varieties and were from 18.5 to 21.1% in indeterminate varieties, respectively.
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Table 1. Growth durations of determinate and indeterminate soybean varieties.

Days to initial

Growth habit* Variety flowering (A)

Days to terminal

leaf stage(B) B—A  Days to maturlty

Det. Hwangkeumkong 56
Jangyeobkong 59
Mean 58
Indet. Clark 51
Williams 50
Mean 51

70 14 127
71 12 128
71 13 128
92 41 131
94 44 132
93 43 132

*Det. : Determinate
Indet. : Indeterminate
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Table 2. Stem height and number of mainstem nodes of determinate and indeterminate soybean
varieties at initial flowering and maturity.

Stem height No. of mainstem nodes
Growth habit Variety Initial . _ Initial . _
flowering (A) Maturity(B) B-A flowering (A) Maturity(B) B—A
cm
Det. Hwangkeumkon 56(86.2) 65(100) 9 14(82.4) 17(100) 3
Jangyeokong 51(77.3) 66(100) 15 14(87.5) 16(100) 2
Mean 54(81.8) 66(100) 12 14(85.4) 17(100) 3
Indet. Clark 40(41.2) 97(100) 57 12(54.5) 22(100) 10
Williams 39(41.5) 94(100) 55 12(52.2) 23(100) 11
Mean 40(41.7) 96(100) 56 12(53.4) 23(100) 11

Note : Numbers in parenthesis indicate the indices of each variables based on maturity.
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Fig. 1. Changes of dry weight of plant and LLAI at various growth stages in determinate and indeter-
minate soybean varieties,



Table 3. Degree of lodging measured at 20 day intervals from 50 days after planting in determinate
and indeterminate soybean varieties.

Days after planting

Growth habit Variety

50* 70 90 110 Maturity
Det. Hwangkeumkong 0 1 3 5 7
Jangyeobkong 0 1 3 5 7
Indet. Clark 0 0 1 3 7
Williams 0 0 1 3 5
Note : Lodging degree : 0 — no lodging %50 : July 10
1 — lodging below 5%
3 — lodging from 6 to 10%
5—» lodging from 11 to 50%
7 — lodging from 51 to 75%
9 — lodging above 76%
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Table 4. Dry weights of stem, pods and seeds and number of pods and seeds at upper and lower
parts of plant in determinate and indeterminate soyhean varieties,

Growth v Plant Dry weight Number
: ariet
habit Y Part Total Stem Pods Seeds Pods Seeds
g % g % g % g % g % g %
Det. Hwangkeumkong Lower 243 371 11.1 719 13.2 26.3 10.6 29.0 26 325 29 19.0

Upper 41.3 629 43 281 370 737 259 71.0 54 675 124 B8L0
Total 656 100 154 100 50.2 100 365 100 80 100 153 100

Jangyeobkong Lower 177 285 7.5 629 102 202 7.1 191 19 192 43 200
Upper 445 715 44 371 401 79.8 301 809 80 80.8 172 80.0
Total 62.2 100 11.9 100 50.3 100 37.2 100 99 100 215 100

Indet.  Clark Lower  27.7 50.3 110 740 167 415 129 427 26 473 51 381
Upper 27.3 49.7 3.8 36.0 235 585 174 573 29 527 83 619
Total 55.0 100 14.8 100 40.2 100 303 100 55 100 134 100

Williams Lower 32.0 542 13.0 77.6 19.0 449 146 460 23 535 58 523
Upper 27.1 458 3.8 224 233 551 17.2 540 20 465 53 47.7
Total 59.1 100 16.8 100 423 100 31.8 100 43 100 111 100

Table 5. Mean and coefficient of variation of stem diameter and internode length of all internodes on
mainstem in determinate and indeterminate soybean varieties. ’

. Determinate Indeterminate
Character Statistic
Hwangkeumkong Jangyeobkong Mean Clark Williams Mean

Stem Min. 2.8 2.6 2.7 1.3 1.4 1.4
diameter Max. 8.6 8.9 8.8 8.2 7.4 7.8
{(mm) Mean 6.4 6.3 6.4 49 4.8 4.9

SD. 1.73 1.80 1.77 1.91 1.75 1.83

C.V.(%) 26.9 28.4 27.6 39.1 36.8 38.0
Internode Min, 1.8 2.2 2.0 1.2 1.7 1.5
length Max. 7.4 7.7 7.6 9.7 9.0 9.4
(cm) Mean 4.8 3.9 4.4 5.2 5.2 5.2

SD. 1.82 1.50 1.66 2.08 2.18 2.13

C.V.(%) 38.1 38.5 33.3 40.0 41.9 41.0
Williams & 25.2(8} 28 3R =0 Hale] B#S T g BTk 2 Sscs BETO|
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Table 6. Mean and standard deviation of number of nodes and number of podded nodes on mainstem
and branches in determinated and indeterminate soybean varieties.

Determinate Indeterminate
Character :
Hwangkeumkong Jangyeobkong Clark Williams

No. of Nodes

Main stem 17.2 £ 1.70 16.2 £ 2.48 22,4 + 2.37 22.5+ 2.53

Branches 25.2 + 8.06 35.0 £ 9.49 32.7 £ 1.50 28.3 £10.97

Plant 42.4 + 9.01 51.3 +10.36 55.1 £12.94 50.8 £11.93
No. of podded nodes

Main stem 9.2+ 1.82 8.2 £ 2.36 15.5 + 3.67 144 £ 4.01

Branches 214+ 7.14 27.2 = 9.69 27.8 £11.67 23.8 +£10.60

Plant 305+ 7.91 35.4 + 9.85 43.3 +13.47 38.5 +12.34
No. of branches 4.6+ 1.04 6.1+ 1.14 43+ 1.18 4.1+ 1.51
Node position of 52+ 1.04 3.9+ 1.04 3.2+ 100 3.8+ 1.37
first branch
Node position of 8.2+ 225 8.1 232 6.8 + 1.97 8.2 &+ 1.48

lowest pld /main stem

Table 7. Mean and standard deviation of the characters related to the yield in determinate and inde-
terminate varieties.

Determinate Indeterminate
Character
Hwangkeumkong Jangyeobkong Clark Williams

No. of pods

Main stem 27.4 £ 8.56 21.5 £ 6.47 43.1 +£13.74 41.9 £12.76

Branches 46.0 +20.21 53.2 £23.25 44.5 £25.02 39.7 £27.15

Plant 73.3 £26.61 74.6 £25.80 87.6 +35.67 82.5 £34.13
No. of seeds

Main stem 55.0 £20.76 44.0 £14.74 101.4 £36.67 98.3 +31.21

Branches 78.0 +£37.31 92.8 £41.11 100.9 +£62.54 89.8 +62.55

Plant 133.0 £53.68 44.0 £51.31 202.4 +91.86 138.1 +78.53
Pod weight(g)

Main stem 17.0 £ 6.56 13.83 £ 4.72 20.4 + 8.28 21.2 £ 7.16

Branches 22.1 £11.28 29.7 £12.26 20.6 +14.34 18.5 +14.35

Plant 39.0 +16.46 43.5 +16.00 40.6 +21.12 39.7 £18.08
Seed weight(g)

Main stem 12.9 + 5.54 10.0 £ 3.52 14.8 + 6.41 16.4 = 5.70

Branches 18.5 + 9.61 22.0 + 8.93 15.6 £10.72 14.4 +10.98

Plant 31.4 +£13.78 32.0 £11.55 30.4 £16.08 30.8 £13.89
100 seed weight(g) 21.0 = 1.89 22.4 + 1.73 14.6 £ 2.19 16.4 + 1.92
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Table 8. Coefficient of variation of the characters related to the growth in determinate and indeter-

minate soybean varieties. (Unit : %)
Determinate Indeterminate
Character
Hwangkeumkong Jangyeobkong Mean Clark Williams Mean

Stem height 13.7 9.3 11.5 14.5 14.4 14.5
Stem diameter 17.4 15.7 16.6 20.0 13.5 16.8
No. of nodes

Main stem 9.9 16.0 13.0 10.5 11.3 10.9

Branches 32.9 27.1 30.0 35.2 38.8 37.0

Plant 21.7 20.2 21.0 23.5 21.8 22.7
No. of Branches 22.7 19.0 20.9 28.3 37.0 32.7
Node position of 22.0 27.0 24.5 31.0 36.2 33.6
first branch
Node position of 27.3 29.0 28.2 29.0 18.0 23.5
lowest pod /main stem
No. of podded nodes

Main stem 19.8 28.0 23.9 23.7 27.4 25.6

Branches 33.4 36.0 34.7 42.1 44.5 43.3

Plant 26.0 28.7 27.4 311 32.5 31.8
Dry weight

Main stem 31.0 217 26.4 34.9 23.3 29.1

Branches 61.0 34.0 47.5 64.3 59.4 61.9

Plant 41.6 25.0 33.3 44.3 32.0 38.2
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Table 9. Coefficient of variation of the characters related to the yield in determinate and indetermi-

nate soybean varieties. (Unit : %)
Determinate Indeterminate
Character
Hwangkeumkong Jangyeobkong Mean Clark Williams Mean

No. of pods

Main stem 31.3 30.1 30.7 31.9 30.6 31.3

Branches 44.0 43,7 43.9 56.3 56.5 56.4

Plant 36.3 35.0 35.7 40.7 41.4 41.1
No. of seeds

Main stem 38.0 33.5 35.8 36.2 31.7 34.0

Branches 48.0 41.3 44.7 62.0 69.6 65.8

Plant 40.5 35.9 38.2 45.4 41.7 43.6
Pod weight

Main stem 40.0 34.2 37.1 41.4 33.8 37.6

Branches 51.2 41.3 46.3 69.7 77.7 73.7

Plant 44.1 37.0 40.1 52.9 45.6 40.8
‘Seed Weight

Main stem 43.0 35.2 39.1 43.4 34.7 39.1

Branches 52.0 40.7 46.4 68.6 76.2 72.4

Plant 44.1 36.1 40.1 52.9 45.0 48.8
100 seed weight 9.2 7.6 8.4 15.0 11.7 13.4
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Table 10. Dependence of mainstem in percentage of number of nodes, number of seeds and weight of

pods and seeds in determinate and indeterminate soybean varieties. (Unit : %)
. Determinate Indeterminate
Yield components
Hwangkeumkong Jangyeobkong Mean Clark Williams Mean

No. of nodes 40.6 316 36.1 40.7 44.3 42.5
No. of podded nodes 30.1 23.2 26.7 35.8 37.4 36.6
No. of pods 37.4 28.8 33.1 49.2 50.5 49.9
No. of seeds 41.4 30.6 36.0 50.1 52.3 51.2
Pod weight 43.6 31.7 37.7 50.2 53.4 51.8
Seed weight 43.1 31.2 37.2 48.6 53.2 50.9

Table 11. Maximum, minimum,- mean weight, standard deviation and coefficient of variation of a
seed of main stem, branches, and plant in determinate and indeterminate soybean varieties.

(Unit : mg /seed)

. Determinate Indeterminate
Plant part Statistic
Hwangkeumkong Jasngyeobkong Clark Williams
Main stem Max. 304 299 245 190
Min. 134 143 96 59
Mean 204 253 184 134
SD 24.9 30.1 32.9 30.6
C.V.(%) 12.2 11.9 17.9 22.8
Branches Max. 265 317 196 142
Min. 86 83 108 72
Mean 195 239 156 117
SD 27.9 33.2 20.3 14.9
‘C.V.(%) 14.3 13.9 13.0 12.7
Plant Max. 304 317 245 190
Min. 86 83 96 59
Mean 197 242 174 127
SD 27.2 32.9 32.2 26.8
C.V.(%) 13.8 13.6 18.5 21.1
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