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Classification of Black Soybean Collections in Korea

Su Kyeong Kim*, Dae Ho Kim*, Beom Young Son?*,
Dong Ju Kang* and Kyung Soo Han*

ABSTRACT :In order to find out a high potential black soybean lines, of which demand has

been increasing in Korea, twenty eight local cultivars were evaluated on agronomic charac-
teristics and the classification of the cultivars was made by the cluster analysis.

Days to maturity and days to growing of black soybeans were widely ranged from 58 to 82

days, and 117 to 148 days, respectively. Late maturing group showed over 140 maturity days,

and heavy 100 seed weight. There was shown low yield potential in late maturing group, and
growing days was positively correlated with flowering days, days to maturity, 100-seed weight
and stem length, respectively. From the principal component analysis upper two components

composed 76.5% cumulative eigen value to total. Nine varietal groups were identified in relations

to their affinity of the black soybeans. Selected black soybeans, Namhae-2 and Hamyang-1 were

field-tested and those characteristics of many pod, small seed and high yield were found out to

be suitable for sprouting.
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Table 1. Agronomic traits and yield of 28 black soybeans used in the experiment

Cutivar  DSF DFM  DpsM  Laet Ledging o, Noof o 100seed
height degree pods weight
............ days e cm B D S /plant g kg /10a
Gumgeong- 54 63 117 5g°d 2 1 44> 31.5%" 212%
kong 1

Ulsan 63 78 1467 922 3 2 520 38.2% 215%
Chinju-1 66 82 148° 665 1 2° 41% 46.9° 20020
Chinju-2 69 78 1472 842 4 1 47% 36.3f  193ab
Tongyoung 58 60 118% 50 1 4 59° 16.4' 219%
Kimhae 69 78 147° 93* 5 1 40% 35,8 171°
Milyang-1 69 78 1472 90 4 2 44 37.44 177
Eryung 68 78 146 822 3 1 5gke 34.8178  182P
Haman 70 78 148 842 4 1 49 31.8 178°
Changyoung 69 77 146 87 3 1 460 37.3 188%
Gosung 69 78 147 91 4 1 48 34.647¢  176°
Namhae-1 60 70 130 5ocde 2 3 40> 307" 182°
Namhae-2 62 58 120¢f 45° 1 1 1242 10.0™ 208
Hadong-1 59 65 124% 5cde 2 2 59° 20.6" 217
Hadong-2 68 78 146° 90? 5 2 54 36.4° 245°
Hamyang-1 59 66 12591 5gede 2 3 109 1.7 215%
Hamyang-2 66 75 14120 87% 4 2 490 41.1° 209"
Geochang-1 63 79 147° 922 3 1 500 36.2¢d 181°
Geochang-2 63 66 129 44¢t 3 3 550 32,457 189
Hapchun 67 80 1472 85 2 2 47 37.9> 1942
Andong 61 73 134 50%¢ 2 2 500 33.87¢ 214
Youngchun 67 79 146° 80°%° 3 1 49 38.1¢ 22070
Sangju 68 79 147 89° 4 2 51be 37.3%¢ 174
Eusung 58 68 126% 47° 1 3 37 29.7 1922
Milyang-2 61 73 134> 67> 3 2 50 27.4 1972
Milyang-3 67 79 146° 867 3 2 52k 35.3¢7F  1gge
Suwon 156 54 65 119 33t 0 1 41 27.8 204
Suwon 157 54 66 120°f 42t 0 1 49 27.9 2052

Note : DSF, Days from sowing to flowering; DFM, Days from flowering to maturity; DSM, Days from sowing

to maturity; SMV, Soybean mosaic virus.

* Land races sharing the same letter within each column are not significantly different at p < 0.05 level.
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Table 2. Maturity groups and agronomic characteristics of 28 black soybeans

Maturity Number Yield 100 - Daysto Daysto Plant No. of No. No. Lodg-

group of seed flower- matur- of of SMV
(Days) cultivars weight ing ing height branches nodes pods ing
kg /10a g e day e cm  /plant  /main /plant  ceee-0~Q e
stem
0(<115) - - - - - - - - - - -
1(116~123) 5 218 22.7° 57¢ 624 464 5.2 13.9°  63.4 0.8° 1.6%
I (124~131) 5 199* 25.0° 60> 67¢ 514 4.8 14.0°  60.0° 2.0 2.8
(132~139) 2 206° 30.620 61° 73° 59¢ 3.9 14.6>  50.0° 2.5%  2.0%®
V(140~147) 14 1942 36.8° 68* 78° 88* 6.32 16.4*  49.1* 3.6% 1.5°
V (148~155) 2 189* 39.4° 68? 802 75° 6.2 1617 45.0° 2.5%  1.5°
VI(156~163) - - - - - - - - - - -
Total(Mean) 28 200 32.0 64 73 71 5.7 154 53.4 2.6 1.8
G .
umeeong 1 212 315 54 63 50 48 146 440 20 10
kong 11
t Check.

Note, Groups sharing the same letter within each column are not significantly different at p < 0.05 level.

Table 3. Simple correlation coeffqients between the days from sowing to maturity and major
agronomic traits of 28 black soybeans

Maturity group™

Character 0 I I " N v Pooled
Yield (kg /10a) - 0.542 —0.908* - —0.388 - —0.475*
Seed weight(g /100seed) - —0.400 0.741 — —0.701* - 0.757=
Days to maturing - 1.023 0.676 - 0.790* - 0.970*
Days to flowering - 0.343 0.643 - 0.666™ - 0.921™
Plant height(cm) - —0.701 —0.443 - 0.162 - 0.898™
No. of branhes /plant - —0.140  0.39 - 0.086 - 0.620™
No. of nodes /main stem - —0.242 0.431 - —0.249 - 0.782*
No. of pods /plant - 0.496 —-0.473 - —0.180™ - —0.343
Lodging - —0.733 0.410 - —0.066 - 0.734*
SMV . - -0.343 0.605 - —0.285 - —0.312

No.
o. of bl?ck soybeans _ 5 5 2 14 9
belonging to :

* 0, Maturing days less than 115 days: I, 116~123 days: I, 124~131 days; I, 132~139 days; IV,
140~147days; V, 148~155 days.
* * Significant at 5 and 1% level, respectively.
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Table 4. Correlation coefficients between agronomic traits of 28 local black soybeans

Agronomic Days to Days to Plant No.of No.of No.of .
trait flowering maturing height nodes branches pods SMV
(DF) (DM) (PH) (NN) (BN) (PN)
DM 0.838"*
PH 0.888* 0.844**
NN 0.829* 0.691* 0.856™
BN 0.653* 0.551* 0.643™ 0.479*
PN —0.137 —0.475* —0.240 —0.058 —0.081
SMV —0.354 —0.350 —0.347 —0.331 —0.121 0.050
100-seed wt. 0.589* 0.835" 0.613* 0.473* 0.436* . —0.742* —0.258
*, ** Significant at 5 and 1% level, respectively.
Table 5. Eigen values and contribution of principal components
Principal component
Princi
rincipal component Z Z Z, Z, Z Zs Z Zs
Eigen value 4.73 1.39 0.90 0.51 0.19 0.13 0.09 0.05
Cumulative eigen value 4.73 6.12 7.02 7.53 7.72 7.85 7.94 7.99
Contribution(%) 59.2 17.3 11.3 6.40 2.40 1.70 1.10 0.60
Cumulative contribution(%) 59.2 76.5 87.8 9.1 96.6 98.2 99.4 100
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Table 6. Correlation coefficients between agronomic traits and principal components

Agronomic trait Z1 Zo Z3 Zy Zs Zg Zr Zg
Flowering days 0.918™ 0.262 0.060 . —0.070  —0.152 —0.070  —0.225 —0.045
Maturing days 0.941* —0.153 —90.007 —0.058 —0.235  —0.058 0.102 0.135
Plant height 0.935* 0.185 0.069  —0.111 0.103  —0.185 0.140 —0.108
No. of nodes 0.825* 0.347 —0.007 ~-0.348 0.216 0.162  —0.017 0.068
No. of branches 0.683* 0.231 0.405* 0.551** 0.101 0.035 —0.001 - 0.035
No. of pods —0.406* 0.880™ 0.024 0.004 —0.195 0.113 0.087 —0.040
SMVt —0.418 —0.169 0.855"™ —0.251 —0.040 0.001 0.005  —0.004
100-seed weight 0.803* —0.531* —0.009 0.037  —0.097 0.225 0.039 —0.103
* = Significance at 5 and 1% level, respectively.
t SMV, Soybean mosaic virus,
Table 7. Principal component score of 28 local black soybeans
Principal component
No. Cultivar
Zl ZZ Z3 Z4
1 Gumgeong-kong 1 —0.969 -0.896 —0.384 —0.097
2 Ulsan 0.792 0.586 0.107 —2.265
3 Chinju-1 0.372 —0.513 0.633 1.326
4 Chinju-2 0.862 0.462 —0.399 0.993
5 Tongyoung —1.125 —0.393 2.705 0.603
6 Kimhae 0.746 —0.039 —0.554 1.157
7 Milyang-1 0.754 0.146 0.798 0.595
8 Eryung 0.675 0.718 —0.953 —0.650
9 Haman 0.882 0.603 —0.937 —1.007
10 Changyoung 0.741 0.348 —1.122 —1.202
11 Gosung 0.830 0.424 —0.601 0.461
12 Nambhae-1 —0.746 —1.176 0.790 —0.924
13 Namhae-2 —1.075 2.402 —1.117 1.016
14 Hadong-1 —1.022 —0.493 —0.549 —0.406
15 Hadong-2 0.634 0.414 0.571 —0.067
16 Hamyang-1 —1.093 1.278 1.131 —0.263
17 Hamyang-2 0.567 0.338 0.619 0.007
18 Geochang-1 0.864 0.497 —0.518 0.632
19 Geochang-2 —0.843 —0.501 1.148 0.108
20 Hapchun 0.807 0.280 0.984 0.986
21 Andong =0.719 —0.882 —0.689 —0.993
22 Youngchun 0.543 0.126 0.425 —0.260
23 Sangju 0.697 0.342 0.468 —0.527
24 Eusung —1.092 —1.591 0.569 —0.753
25 Milyang-2 —0.483 —0.663 —0.774 —1.932
26 Milyang-3 0.820 0.558 0.901 0.444
27 Suwon 156 —1.288 —1.397 —1.645 1.707
28 Suwon 157 —1.134 —0.979 -—-1.608 1.310
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Fig. 1. Scatter diagram of 28 black soybeans
according to Z, and Z, principal
component score,
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Fig. 2. Dendrogram of 28 black soybeans
classified by single link cluster based
on taxonomic distance,
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Table 8. Mean values of 10 agronomic traits and yield in each classified group of 28 black

soybeans
Flower- Matur- Plant No.of No.of No.of Lodg- SMV 100seed Yield
Group Cultivar ing days ing days height 1°d€S branch pods ing weight (kg/
(days) (days) (cm) ‘stem /plant /plant (0~9) (0~9) (g) 10a)
1 68 78 87.5 16.5 6.3 49 3.3 1.5 36.6 193
I Chinju-1 66 82 66.0 14.5 6.7 41 1.0 2.0 46.9 200
M  Suwon 156, 54 66 37.5 12.9 4.8 45 0 1.0 279 215
Suwon 157
IV Gumgeongkong 1 54 63 59.0 14.6 4.8 44 2.0 1.0 31.5 212
v 61 70 52.0 14.2 44 46 2.2 2.6 30.8 195
VI Hadong-1 59 65 52.0 13.9 4.3 59 2.0 2.0 20,6 217
VI  Tongyoung 58 60 50.0 14.1 6.3 59 1.0 4.0 16.4 . 219
Wl Namhae-2 62 58 45.0 15.0 5.4 124 1.0 1.0 10.0 .. 228
X  Hamyang-1 59 66 53.0 14.2 5.2 109 2.0 3.0 117 215
Mean 28 64 73 70.6 15.4 5.7 53 2.6 1.8 32.0 200
Group 1 cultivar : Ulsan, Chinju-2, Kimhae, Milyang-1, Eryung, Gosung, Changyoung, Haman, Hadong-2,
Hapchun, Sangju, Hamyang-2, Youngchun, Milyang-3, Geochang-1
Group V cultivar : Namhae-1, Geochang-2, Eusung, Andong, Milyang-2
Table 9. Agronomic traits and grain yield of the nine? superior local black soybeans
Group Cultivar %ﬁ‘ﬁeﬁ? Délrs(z)swtﬂo Plant Lodging SMV No. of - No.of sleggd Yield
ing ing height pods grain  weight
......... days «eeeeeees cm RPN BT s BTN /plant /plant g kg /10a
I Changyoung 67% 150° 712 2be 1¢ 48¢% 804 36.3° 217
I Chinju-1 65° 153* 565 o0 1¢ 33f 54° 45.8* 158
N Gumgeongkong 1 598 1242 40°% 2be 14 41¢ 794 29.1° 210>
v Andong 578 127¢ 52¢ e 2¢ 61° 110% 29.6° 213
VI Hadong-1 62° 128¢ 34¢t 2be 1¢ 58 107° 20.5¢ 211
i Tongyoung 60f 125f 42¢ 42 3® 65 120 16.5¢  215%°
Vi Nambhae-2 65° 125¢ 32 obe 1 1012 1912 8.7¢ 237*
KX Hamyang-1 644 127¢ 42¢ 1¢ 14 96 175* 11.2°F 228%®

* Groups sharing the same letter within each column are not significantly different at p < 0.05 level.
t Group I (Suwon 156 and Suwon 157), breeded at crop experriment station, was excluded at above Table 9.
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