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Growth and Yields of Korean Soybean Cultivars in Drained-Paddy Field

Yong-Wook Kim and Joon-Hyeong Cho'

Dept of Plant Resources, College of Life Resources Science, Dongguk Universuty,
Chung-Gu, Phil-dong, 3-Ga, Seoul 100-715, Korea

ABSTRACT : With various Korean domestic soybeans,
growth and yields analysis were conducted to select the
suitable soybean cultivars for cultivation in paddy field.
Distinctive aspects of the soybean growth were observed in
paddy field such as retarded growth of top plants and
roots, relatively higher T/R ratio folowed by overgrowth
of top plant. However, growth and yields were significantly
different among the cultivars showing 134 kg/10a in Pal-
dokong and 385 kg/10a in Doremikong, At V5 and R2
stage, highly positive correlations (r=0.76**~0.91**) were
observed between leaf area and dry weight of top plant
and/or root. T/R ratio was negatively correlated with dry
weight of root (r=-0.37*) at V5 stage, while significantly
correlated with leaf area (r=0.46**) and dry weight of top
plant (r=0.65%*) at R2 stage. Among the characters, only
100-seed weight was significantly correlated with yield.
Considering the growth characters, 37 cultivars could be
included in 3 different groups and genotypic properties
such as maturity and growth habit were similar in each
group. Nine cultivars in group 1 showed retarded growth
from V5 to R2 stage, relatively lower T/R ratio, and good
seed ripening. Average yields of the cultivers was 257 kg/
10a. In group 2, 12 cultivars showed higher T/R ratio due
to overgrowth of top plant and lowest average yields (230
kg/10a) due to poor seed ripening. Sixteen cultivars in
group 3 grew fast from V5 to R2 stage representing late
maturity traits, low T/R ratio, and good seed ripening.
Average yields of the cultivars was highest among groups
showing 270 kg/10a. In results, stable self-sufficiency of
soybean yields could be expected by selective cultivation
with high yielding cultivars ranging from 301 to 385 kg/
10a, such as Shinpaldalkong 2, Sohokong, Doremikong,
Keumkangkong, Bukangkong, Dajangkong, and
Geomjeongkong 2, or with cultivars included in group 3.

Keywords: soybean, growth analysss, yield, paddy field

Corresponding author (Phone) +82-2-2260-3308 (E-mail) jhcho@
dongguk.edu <Received November 15, 2004>

161

B A7 tE] Sejuete} dBe 233 oprlolde B
2 AAIFe g Mo g Fado] o¢ Ay, xHHx]

=z
Z3L A3 AFAANE ) 23 ZEol} Ty
1 v AEAEAEE AT & ALY STkl 2o
HHA, Fol ApMEAS 11T & A8F 89 7

OdiE 7haxalr] AlEksted, 20000 o] F
FZeo) Exbein, 20023 AA) F ATE 6% 2
2185 AFE 25% tioll e ATHCEEE, 2002). FZ $
Zuigt Frle] AAE HeHe] HslE 4 AHFe dhse
W P TN ] Amee] Frhslar gl v
Z2 Aoll= BE5G okdel EPH“ZUf AAE vRE viElR
Z g ot 58 U s 4oy o
€ FH gdEde] digk A %@47} weRozN JY 5
AZRNZ oA 745 WAl glom AEZIFEe g IA)
Al F7FIAL ATk ol ui Kol FR-E 200297H B
27 AuEA {93 & I Tl AE& T
S 98l =olAe] F e A= A, T A FTlel
e &5 B ZHs 7“?46}1 ULk oju] AL HS F
Karape] Aol wolla] AL Qo) (MUK ARG &Rk
B - BEWRLY 95—, 1989), UM T =olx
F Auimao] gE Aoz AlFHETEEAIEA, 2001; ©]
9} 3k, 2002).

ey vt 71 g
Mo} F Aule ol Aful
12458 7101111 olF F A7+

ILI‘

= O

S :17__01

O
T

Wowe o

g

ot °l€1fﬂ
B8, Mgk, M%JE, X 4** 571
_x,]-isLA—] .__3_':]7 cg%;ﬂ;q/k uua_’] )\1:] ko

5 EE F
7} Tﬁﬁfﬂ“t‘rm% 1981 2, 1988;

Y, IRTY &4
"R Guke] B3 gl AT

o] &, 1993; Az %
A 8l4]

r:‘.}r__/(g

2004) 53] =0l FE AT A 17} ol Bl
ol FsAel B3, 9%, BAS, FHAF 2 AW #



162 (e

ojFog Ao eH JF FYY FHA 7 & Agadd
HA T, WEAdo] e FFASE Fado] At st
(B, 1951, =4F, 1973; #&7, 1978, A, 1988; t24 &
1988; EMKERITEREHR - BEWR LY 5 —, 1989, &
A & B, 1991; ©] 5, 1993).
2 A7 o A3 2004y = AE) Al ZRRA
2 T Agie-S B8 A7 RN v EY
FETFFOZ ) A A3 F AGE B A S
o] IFEZ Hr} vkl oy e & Aol §l
3, Ao mE zo|Rthe FEe] Zolr}t ] & ZoE
BHIsidoh w2ty 2 d3e dae Aujdrge] e A4
A Agz7o] fAE HFe =2l Y 4 T FF
o] A 2 oot AHHE ASHRE BATOEN F9
AelE 15t QPFE R FRd Ae T FES A
22 FREHAG

wil

Sy

9

X

HU

2 AP 7% i A A =264 3 A
z7AoZ Fson, B4 AIFEAY. 3= 5 U
oM F49E 3T F FEE FAIAER olg3iTt &9H
g WHEoE AIFFE WiAF F FF 600 cm, FF 60 cm,
9 F7A8] 20emE AAARZ 3t 15 29SSt
e 69 7°‘ ojRoH, uE 308 & AxE AASIATH
102 AH|ERE EYUAEE ZE 10 cm WeolA AFsl E
YA Ao ARAMF] A4 324kg, glak 12.7 kg,
7¥8] 719kgE HEFAM] St FHE UAE }&1 ey
X 98 Zgol] SAERAR FA] 8908 S AFEG S

25

(KOREAN J CROP SCl.), 5

0(3), 2005

o, wjeHes STt 3“015}3% HjFEREE W7k
dAEdh F A7 EY 78 H3lE AN
$8 DMR 4o 2 SAsle Hydrosense— olg3le] HES}

12cm 7-91¢] 84 HE-& 34T thg, TFH AT 34
X stel FAAE TR, of AL o]&st wf AL

A7 EGrEgEge] A& ARSI

= EQlAe] F Al A S DA F EF AR
oF Aol AgNE-S H|wshr] flsted AS2710 VS
Stageg} 7H§]’“71°] RZ stageoll X 7%, AAA, EA4, g9

A, SR, 2F dEs, A s, B 1::“’]’ <719 A%

T HAES T F 97}74 TR THEH Hs AT F
XF-J d<0] == RS stageol 1% A%, BAT, F8T
9 AR T A 9 F9 A, 7% TR
10083 2 ST 59 FFHY8LE A BF
Zyzke] AEA7)e ZAME FGA FAYAES FEHY] A
FAAEA F R2/VS stage?] FRFUFZ 25 HA] FA
F29) cluster 23 EAY 5 EE FAA Y= SAS(Statistical
Analysis System, ver 62)0% 1"‘—410}9\15} 53] 73 #4900
Aol 7+ FEE 7AXE 38| A R2 stageollA] =
AR AL V5 stages] AHOE o] Alsl & & 2zt
o] Fg Ao g 7[EAERE ARSI e, FaFAEE
© 3% T 19 F2E &4t BAA fode] dRE A
o FFTE R

),

Lal}

morr = ruln

pd

an o g

Miz|Zte] J1dHe ¥ EY sEEY He)
T AE A7 S WLl WHiks ZoVId 68 F

350

—3Precipitatin(mm) (02)
[ —g- Soil Moisture content(%) ('02) LR
-—e— Soil Moisture content(%) ('02) HR 300
20 + e
2 L 250
@ E
£ 200 £
H g
2 -
5 £
3 a
o =
o 10 150 [}
= @
2 o
k]
2 - 100
=
5 L
4 50
0 1 manmn B , ; — 0
| | i i 1 i
M i L ; E | M | L E M L i £ ) M
Jun ;' Jul Aug ; Sep
Period

Fig. 1. Precipitation and so1l moisture content of paddy field in 2002
LR : Level row, HR - High nidge



=4 |4 F E3° = Mol WE 4sUS Y 163

o]

3'_,05‘, e,

T8k WF] S 20°CE ohd ROt A4 A7 ol 300 mm o] HAFH Ae2UE Ho i ER
99 o|F Wde rleF Trew, FA 73k A = *gé}ﬁt‘r Ty AR 99 A o] Fo] Rk
xAe] B R Hﬂ:@l~ Fig. 17} 7t} 73<akol do ] thA otttk 68 E24HE 0¥ 247 A =
W T 68 Aol FoAte] A7l AR Qls lﬂ et /\]?é]:rL 2] HES} 12em $29] EY $E3
3o, 79 *“~ol~r Fere] Aewke oF 100 e ZFY AS H 164% 22 HFY T 18.8%E
mm WRIE 64X} FA Frisislen, 7H§lﬁ7l°1 8d e YeEhd %557401 AFERAET A5 AT 7490 A

z_,
J&m{w;e
e
o X

A
T
Ir

02

Table 1. Agronomic characters of soybean cultivars m V5 growth stage.

Plant Stem Root
Cultivar height  diameter bgrol;:ﬁzs nNogil?et; I;ig?;ﬁf%g dryweight Ligrf;;r)ea V{/gg{]?é) wrle;?gh(tlr(}é) T/R ratio
(cm) (mm) (2
Alchankong 21 4.3 04 63 0.1 1.0 976 31 55 5.5
Baekunkong 19 4.7 1.9 53 0.0 0.9 1,073 2.5 4.5 5.0
Bukangkong 17 53 1.6 93 0.1 1.1 994 2.7 4.8 44
Daewonkong 16 39 1.4 91 0.1 13 948 2.6 4.5 3.6
Dajangkong 22 5.8 2.5 63 0.1 1.7 1,682 4.5 7.6 44
Danbaekkong 18 5.2 15 117 02 1.2 880 21 4.4 36
Doremikong 17 4.5 0.7 65 0.1 0.9 660 1.9 37 4.0
Geomyjeongkong 2 22 52 2.1 154 0.1 11 860 2.7 4.8 42
Geomjeongkong | 19 53 2.0 120 0.2 1.7 1,283 3.7 6.8 4.1
Hwangkeumkong 19 49 0.4 113 0.1 1.2 945 3.0 4.8 4.1
Iksannamulkong 24 5.4 1.0 97 0.2 1.3 1,347 32 57 42
Ilpumgeomjeongkong 19 55 33 101 0.2 20 1,886 4.0 7.1 36
Jangmikong 18 48 1.5 83 0.2 1.5 1,129 34 59 3.9
Jangsukong 19 5.4 0.8 103 0.1 1.3 894 2.8 49 37
Jangwonkong 22 5.2 17 158 01 1.3 911 2.8 52 4.1
Jimpumkong 2 19 5.7 16 146 02 1.7 995 29 51 29
Jimpumkong 18 4.8 0.3 80 0.2 1.2 823 2.5 4.7 3.9
Jmmikong 20 46 1.6 126 0.3 1.2 996 24 45 3.7
Jinyulkong 16 5.2 1.1 137 0.1 0.9 673 22 4.6 5.1
Kangankong 21 4.7 15 102 02 1.1 749 2.5 45 4.0
Keumkangkong 20 6.0 21 131 0.1 1.1 1,263 3.2 57 5.0
Keunolkong 18 5.3 2.6 130 0.1 1.1 1,287 35 6.0 5.4
Malikong 21 4.8 1.4 109 0.1 0.9 489 22 3.9 4.1
Myeongjunamulkong 15 47 1.0 78 0.1 0.9 830 21 3.6 41
Nambhaekong 21 5.6 22 41 0.1 1.0 857 26 5.7 5.5
Paldokong 26 4.6 1.0 28 0.0 1.0 915 3.1 5.3 53
Pungsannamulkong 16 3.9 0.2 78 0.1 0.9 627 22 39 4.5
Pureunkong 16 5.5 0.6 87 0.1 1.4 868 24 42 3.0
Saebyeulkong 18 44 1.3 85 0.1 0.9 1,163 2.7 47 5.0
Saeolkong 17 5.1 11 71 01 1.4 1,490 4.5 77 5.5
Seoklyangputkong 17 59 3.6 122 02 14 1,180 39 6.6 4.6
Seonlokkong 22 6.0 3.1 123 0.2 19 2,472 3.5 9.3 4.8
Shinpaldalkong 2 22 7.3 23 143 0.3 1.7 1,489 3.8 65 3.8
Sodamkong 25 5.8 1.9 142 0.1 1.6 1,188 33 6.3 4.1
Sohokong 16 5.0 14 55 01 1.1 886 24 44 42
Someoungkong 16 4.5 1.1 49 0.1 0.7 598 1.9 32 4.7
Sowonkong 15 4.2 42 25 0.1 0.8 598 1.8 33 39
Mean 19 5.1 1.6 96 0.1 1.2 1051 29 5.2 4.3

SD 28 0.67 0.92 35.6 0.08 0.32 389.2 0.70 1.33 0.67




THE 7¢ oA kAol B EYrEEe] 1§z
AKX} tha A E78I.0Y, gl mhE A ZAF A

=5 ¥ APIE 4] Hi3e| Hs}
ol s F F59 HSAS AHEA =AM 4

##{F55(KOREAN J CROP SCl), 50(3), 2005

ol AY AL Table 1-33 7o AL %719 VS
stagedll XS] 2, 427 2 BAG 5 AR AL FE57
of & o] HAUtKTable 1). A3 AL F /75 55
of Wt & AolE By, ABHF2S, AEF2s 2 MFFEF
o] MAG 14070 ol T'|a BFwe} FYFo] 3078 mink
o] TFF7E AR, 2F AEFTS EEI E Aolvt

Table 2. Agronomic characters of soybean cultivars in R2 growth stage.

Cultivar }f;l fl;}ft dligcll;er bNo. of No.of Noduledry Rootdry  Leaf , Leafdry Top dry T/R ratio
(cm) (mm) ranches nodules weight (g) weight (g) area(cm) weight(g) weight(g)

Alchankong 102 8.6 6 211 10 4.9 7,381 154 402 8.2
Bacekunkong 91 9.8 5.8 120 0.5 68 9,485 19.2 52.6 7.8
Bukangkong 85 9.6 2.6 309 0.8 5.7 7,758 18.1 455 8.0
Daewonkong 44 59 3 89 0.2 2.9 4,327 94 19.1 6.5
Dajangkong 78 7.6 3 112 0.4 5.8 7,110 16.8 44.0 7.6
Danbaekkong 85 9.3 5 200 1.3 6.6 8,676 19.8 49.8 75
Doremikong 85 9.2 9.2 206 0.8 4.5 6,555 16 3 412 9.2
Geomyeongkong 2 118 8.6 34 336 1.0 6.2 10,108 25.6 62.3 10.0
Geomjeongkong | 85 9 3.5 266 1.0 6.8 8,635 23.9 64.7 10.3
Hwangkeumkong 89 9.6 6 257 0.9 6.6 8,351 17.8 36.1 54
Tksannamulkong 83 88 3.1 299 0.9 5.8 7,088 16.5 413 7.1
Ilpumgeomjeongkong 62 98 35 209 0.7 57 9,252 222 48.8 8.6
Jangmikong 74 8.4 3.8 327 09 6.1 5,630 193 483 8.0
Jan_gsukong 95 9.5 - 51 179 09 71 7,138 17.1 493 7.0
Jangwonkong 94 7.6 24 202 10 5.1 7,940 16.7 444 8.7
Jimpumkong 2 88 7.9 43 201 1.2 6.1 8,324 18.5 449 73
Jimpumkong 80 9.5 5.5 245 1.3 6.0 10,269 222 56.4 94
Jinmikong 76 81 54 194 0.8 4.6 8,186 159 351 7.6
Jinyulkong 85 9.6 6 287 1.0 7.2 9,549 227 53.0 74
Kangankong 85 8.5 5 189 08 54 8,748 20.2 51.2 94
Keumkangkong 72 9.5 22 225 0.5 5.9 7,301 17.8 46.8 79
Keunolkong 23 6.2 34 121 04 2.7 3,775 83 14.9 5.5
Malikong 75 7.9 6.4 369 1.6 6.7 8,415 17.1 39.5 59
Myeongjunamulkong 72 8.4 3 163 0.7 4.8 8,658 181 45.2 9.4
Nambhaekong 88 8.5 36 182 0.9 6.4 9,676 218 54.9 8.6
Paldokong 95 8.1 52 103 0.5 43 5,242 10.7 34.0 79
Pungsannamulkong 77 8.2 34 259 07 38 6,150 14.7 335 8.8
Pureunkong 47 6.7 2.8 118 0.3 34 3,651 7.6 16.9 5.0
Saebyeutkong 87 8.1 52 189 0.7 59 8,359 20.0 49.9 84
Saeolkong 25 6.8 31 114 0.3 2.7 4,196 917 17.4 6.6
Seoklyangputkong 24 67 31 147 0.4 34 4,736 11.5 20.3 60
Seonlokkong 44 6.5 42 195 0.5 39 6,732 12.4 232 5.9
Shinpaldalkong 2 70 10 48 362 1.3 84 8,176 20.8 48.5 58
Sodamkong 91 9.8 5.6 361 13 71 10,456 199 526 7.4
Sohokong 81 8.9 6.5 190 09 65 8,107 16.2 431 6.7
Someoungkong 64 81 59 227 0.6 34 5,894 11.5 29.6 8.8
Sowonkong 77 8.3 6.8 137 0.7 5.9 5,654 18.3 473 8.0
Mean 76 8.4 4.5 214 0.8 54 7,451 17.0 41.8 7.7
SD 21.4 110 1.55 778 0.33 142 1862 5 4.43 1272 1.34
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Table 3. Agronomic characters of soybean cultivars in R8 growth stage.
Plant Stem Ratio of
Cur ot damar (N0 Mool MO g [0 My Wkl
(cm) (mm) seed (%)
Alchankong 113 9.7 1.7 19 161 76.1 19.5 Oct.23 289
Baekunkong 115 10.7 1.5 20 117 71.0 212 Oct.21 223
Bukangkong 100 112 11.0 18 118 84.1 15.6 Oct.03 335
Daewonkong 65 83 6.3 12 142 86.7 128 Oct.05 227
Dajangkong 77 10.8 6.5 15 111 87.3 17.8 Oct.11 341
Danbaekkong 97 10.0 7.6 19 107 65.8 158 Oct 16 163
Doremikong 108 11.9 11.5 17 157 87.2 124 Oct.12 385
Geomjeongkong 2 119 8.9 10.2 16 155 83.5 272 Oct 11 364
Geomjeongkong 1 97 97 8.4 16 98 902 31.7 Oct.11 260
Hwangkeumkong 91 11.2 84 16 54 83.7 310 Oct.10 208
Iksannamulkong 110 10.8 8.9 19 181 89.6 13.4 Oct.23 280
Ilpumgeomjeongkong 55 11.5 8.1 15 145 75.6 325 Oct.02 243
Jangmikong 93 92 10.0 19 156 765 21.6 Oct.16 283
Jangsukong 118 106 6.4 18 99 86.8 24.5 Oct.09 242
Jangwonkong 91 89 6.4 13 53 801 325 Oct.07 229
Jimpumkong 2 98 10.5 2.7 14 65 86.5 26.1 Oct.12 203
Jimpumkong 86 10.8 9.1 17 69 875 27.1 Oct 10 243
Jmmikong 80 8.3 79 13 66 74.2 27.6 Oct.10 253
Jmyulkong 79 10.1 82 16 67 87.9 39.7 Oct.11 280
Kangankong 113 10.5 88 19 146 57.7 12.5 Oct.16 212
Keumkangkong 67 9.3 49 15 115 85.0 215 Oct 20 361
Keunolkong 63 7.4 7.5 8 54 98.8 36.2 Sep.12 276
Malikong 71 8.9 9.5 14 105 79.2 20.8 Oct.07 202
Myeongjunamulkong 88 9.0 10.5 16 131 721 12.7 Oct.06 164
Namhaekong 131 8.5 9.6 15 122 84.5 131 Oct.07 178
Paldokong 116 10.1 74 15 98 690 15.1 Oct.21 134
Pungsannamulkong 103 83 9.3 21 188 82.3 129 Oct.23 196
Pureunkong 138 98 7.2 17 152 82.9 154 Oct.05 261
Saebyeulkong 131 82 79 16 134 83.1 14.9 Oct.08 254
Saeolkong 55 8.6 5.6 13 81 87.5 294 Sep.20 195
Seoklyangputkong 34 9.6 6.7 9 56 85.6 40.7 Sep.24 200
Seonlokkong 51 31 6.5 13 70 762 251 Sep 16 233
Shinpaldalkong 2 63 121 61 15 129 82.7 21.5 Oct.10 301
Sodamkong 107 10.4 10.0 19 54 75.1 31.2 Oct.16 229
Sohokong 104 10.7 124 18 151 85.0 14.6 Oct.13 380
Someoungkong 85 9.8 13.6 22 183 76.9 11.1 Oct.25 205
Sowonkong 94 9.8 124 21 202 785 12.2 Oct.23 363
Mean 92 9.8 8.6 16 116 81.1 21.9 Oct.10 254
SD 245 1.16 2.34 3.1 432 7.8 8.54 9.9 64.7
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Table 4. Correlation coefficiencies among yield and related agronomic characters of soybean.

y x1 x2 X3 X5 X6 x7 x8 x9
x1 -0.01
x2 0.06 0.76**
X3 -0.02 0 78** 0.91%*
x4 -0.07 -037* 0.13 0.26
x5 0.21 0.09 -0.78 -0.06 -0.22
x6 0.01 002 -0.07 -0 07 -0 10 0 76%*
x7 0.22 -0.03 -017 -0.14 -0.13 0.82%* 0 84%*
x8 0.08 -0.24 -0.26 -0.24 0.05 013 0.46** 0.65%*
x9 0.39* 0.12 0.11 019 0.11 -011 -025 -0.19 -024
x10 -0.06 0.42%* 031 0 46* 008 0.06 0.13 -0.02 -0.21 0.32

*, #* : Signmificantly different at 0.05 and 0.01 of probability levels, respectively.
x1 : dry weight of root at V5, x2 : leaf area (V5), x3 : dry weight of top (V5), x4 : T/R ratio (V5), x5 : dry weight of root (R2), x6 : leaf area
100-seeds weight, x10 . ratio of ripened seeds, y - yield.

(R2), x7 : dry weight of top (R2), x8 : T/R ratio (R2), x9 :
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Table 5. Grouping of soybean cultivars by cluster analysis with mean value of R2/V35 stage

R2/VS stage value (%)

Cluster  No. of Nodule  Root Leaf Leaf  Stem
nodules . dry area dry dry
weight weight weight  weight

TR  %of
Top  Ratio npened Cultivars
dry  (R2) seeds

weight

Groupl 09 3.6 2.4 2.9 23 2.7

Group2 1.8 4.0 4.8 11.7 8.0 163

Group3 34 27.8 7.2 17.2 7.6 136

2.5

114 94 5717

10.2 5.9 79.2

55 98.8 Daewonkong, Dajangkong, Iksannamulkong,
Keunolkong, Pureunkong, Sacolkong,
Seonlok kong, Seoklyangputkong,
Shinpaldatkong 2,

Alchankong, Baekunkong, Danbaekkong,
Ilpumgeomjeong -kong, Jangmikong,
Jinmikong, Kangankong, Myeongjunamul-
kong, Paldokong, Sodamkong,
Someoungkong, Sowonkong,

Bukangkong, Doremikong, Geomjeongkong
1, Geomjeong- kong 2, Hwangkeumkong,
Jangsukong, Jangwon, Jimpum -kong 2,
Jimpumkong, Jinyul- kong, Keumkangkong,
Mahkong, Namhaekong, Pungsannamul-
kong, Saebyeulkong, Sohokong
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Fig. 2. Canonical diagram of soybean cultivars by cluster analysis

@, 2, and [ are the cultivars included m Group 1, Group
2, and Group 3, respectively.
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