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ABSTRACT

To evaluate growth adaptation of the soybean in paddy field, five soybean cultivars were
grown in Yeoncheon with two cultivating methods, level row and high ridge. Growth
characters of the top plants, such as stem lengths, numbers of branches, diameters of stem,
were higher under high ridge than under level row. However, the differences among the
cultivars were bigger than those between the cultivation methods in each cultivar.
Comparing the growth of top plants, dry matters in level row were higher than those in high
ridge in VS5 stage, however, via verses as growth progressed with significant differences
among the cultivars. Roots were more developed under high ridge than those under level
row during whole growth stages, such as V5, R2, and RS stages. T/R ratio in level row was
significantly higher than that in high ridge with significant differences among the cultivars.

Key words : high ridge, level row, paddy field, soybean growth

AMA T g R il Adn WA g oF g4

e, Y, Bl 5 ALY NS EE2 gUds

A el AAg F3le] Wiz & A ol & AFAT7 B o2 G F Wt
Zadte Bt TN g oz Aol Au Y ol A Fo 2 A Zdda gk a2y 60
F7teta Q= A olr) oo mE & £FHd ol 2B 7Haslr]) Alze U F A e E A2, 2000
W A3 AR FAE 8 = g 2E, 53 W) o] & oF 80%ha =Fofl W&, 2002744 A
2 Falol ZAsta, A HEFx o upE AP RAF A AFE&E 6% 12l A EF AFEL 25%H ol
HE HAGAEZA F Aujrt AAH 3 et g A4 ok (T K-, 2002). o] e} 20023

121 A A} : E-mail : jhcho@dongguk.edu

o

-22-



il

- olr]
Flo) =oA QAR D (BEMI
—, 1989), 3 L2} E =ell Ao F A
ol FujE Agoltt (ol <} &, 2002; ZE AR
2001).

e, $elvetel /|42 we
o 2 A TN AP ATE A
Aol e o A7tE e, B3
F UTLAAUE A 3 G} 23

2 Ageclo] B Aoz oguth ofe
ZE3 A A Az WE 2o A
o BF e AT FAHQ. =
B AdFdst ok ReldA g ol
ol mold ez AR A el 71 2
215k (], 1988; f84, 1978; o] &, 1993;
=HF, 1973; BEMEE v 2 —, 1989), T B T (1981)
7 o] F (1993)& w=olA F Au) A Askrele) =
oot Pae) WA % EFSEN DR SR ¥
Aol wek Aol FolAn, A 54917 F e
2 B4 wet g2tn stk =&
e 9 MR = Al AT
A & &}od (Heatherly & Pringle, 1991; &£
AT AR, 1991, 2F 2L 2 AR E A
Beln (FEA, 1978; =47, 1973; BEFEL Y 2 —.
1989), %ol =2e AL Hastar 5
(Heatherly & Pringle, 1991; %% 5, 1985; Runge &
Odell, 1960; 77, 1981) 3| £91S FEFTo ZH
edel ¢ A EY Z47) hsee, £8 43 A
g7t RaEet ok (BH 5, 1990; EEFEL Y 2

o
=

jed]
=

\023_1220
B ow off o

il
o

-

=7

gg

o rQL' cd
=2
X

£

Es

do 2
=
0%

N
R

=z
©

b3

2

*3

d

_I_4
o
o

o]_%

. o

3
%

hss

= = Al o ASHkgo] B
G2 A5 ANSE =D g 2 o e @J,}
7t QA nE, ELQuzAd W E T FA 5T
A& 982 ‘ﬁﬁ}—e—ﬂﬂﬂoi
2 o3

-23-

Fotr Tol HpHhitol M £E ot

E G A7) Ad 7§38 &4 = £AAA
FPHJoH E
HH7~74 o upE A
BE, A EE,
et B .
d7e A Lutﬂ 3o
A2 649 74 ol om, x 4%15% 60><20cmoﬂ 13
2RAE SFeH L, 3F 30 AZE A
t}h 102 A ¥ F L BEA R 10cm W} &) o] A
AFH st EFEM AT @ J Al B] Q& A
3.24kg, 914t 12.7kg, 7+ 7.9 A1) ot
W% 22l 7857} fol o} R ]
F7rol] A Xt EGeE8 A Hydrosense
23lo] FES 12cm F-99 &40 &

vl

g ol & &2 &%
@ e M0 9@ 2P el BANE 7
T AZAE ol &3t A7) Auj AN B
DAE FF AT YKFFEE Bty Sl
V5, R2 2 RS stageol| A9 AA, &A1, 447, R
HAHA L A o, w3 A GF B FE £
gsta] A1 82 33k dry ovenol| 213 § 74749
ATFE 299 TB, 2F LLHEY A9}
2ol ARAEE Mwely] Hal F2Y 2 A4S
AA ZHFE ZAEIA 29, dry ovendl] E &
T IR AEFT R AT FEFTE FHSINT 2
E EA A8 & SAS (Statistical Analysis System, ver
6.0)2 EA st h

2 AN F HF LR WEHE 2N 2T
Fol7] Ere Bdo] v ste] tha gk o} ol
£ 2 9ol giglom, 4247190 78 FeRE 8
4 F@7) Bdo) Mstel tha ke 712 g FA
dsian B4R U pEels Bl e
AT Fig. 1. 25 FE 78 3EE Astn



#EAEsE Korean J.Plant Res. 18(1) 22~31(2005)

35.0
30.0
‘8 25.0
2 200
g
g, 150 —e— Mean('02)
E —©~ Mean('98 - '01)
j 10.0 —a— Maximum(’02)
—»— Minimum(’02)
5.0
0.0
EML EMLEML EMLEMTULEMTL
May Jun. Jul. Aug. Sep. Oct.
Month

Fig. 1. Seasonal air temperature during experiment
period in 2002 and mean from 1998 to 2001.
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Fig. 2. Seasonal precipitation and sunshine hours during
experiment period in 2002 and mean from 1998 to 2001.
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Fig. 3. Comparison of soil moisture content by different cultivating method during experiment period in 2002.
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Table 1. Agronomic characters of soybean cultivars among growth stages in different cultivating methods

Cultivating Cultivar Plant height (cm) No. of branch Diameter of stem (mm)
Method V5 R2 RS R8 V5 R2 R5 R8 V5 R2 R5 RS8
Hwaeomputkong 19 37 45 43 24 33 19 65 48 60 84 76
Daewonkong 28 97 105 102 22 49 83 59 56 88 87 89
Level row Eunhakong 24 98 105 107 15 21 78 62 51 118 95 94
(LR) Hwangkeumkong 25 98 110 114 16 63 86 13.0 54 92 11.0 100
Taegangkong 20 92 109 107 21 23 77 79 55 90 103 95
Mean 23 84 95 95 19 38 69 79 53 90 96 o9l
Hwaeomputkong 20 30 42 41 19 35 18 61 56 71 87 85
Daewonkong 24 91 102 9% 04 51 80 75 50 98 104 105
High ridge Eunhakong 18 92 98 99 10 19 83 80 44 89 104 102
(HR) Hwangkeumkong 21 97 107 106 13 23 93 127 51 95 104 10.1
Taegangkong 17 88 112 112 20 37 78 81 54 96 107 102
Mean 20 80 92 91 13 33 71 85 51 90 101 99

*, #%* : Significant different at 0.05 and 0.01 of probability levels, respectively.

& Aol & ARle ARV T BT ESFFE ZE EFl FAM vste] FFAuA 4
gFo]l LFA 16.4%, HFol A 18.8%F e A 47F & ¥, R2 stageol| A & 3L £, F=
(Fig. 3), B F A 29 22 ESF TR Ho 2 Q) T 2 BTl HFAN A mFAAA oS
3 AT g o g Holn, o] = =59 Adlo] & 2 JdWAE S JEP 1L, RS staged| M & 3132
o ST (REME L v £ —, 1989). 2=t A7 AL & 4FFo] TFAAAN =2 AdHA LS e
o] (1988)= woll A &5 Mgt Al Z A Fall 2 Wk AA FAIFES 2FAEFA ET
A2l o) o] A=A, A (1988)+= A 8} WA H& & V5, R2, % RS stageo| A 22 76%,
FAE £AT A =ollA Fo &S AFI AF 102%, 2 117% 2 VR DFA A B K27 &
FEIF] AGAA & A A Kol A=A A FAAAA 7 2ot A Fo] WA et A
Zpol At st A7 HFAu BHoh golx = Ad¢e B B
R59} R8 stageol| Al o] BA 4= #a3 o] FF< AEA 23 V5 stageoll A= A, FF0 L A
DFA Bl HF Wko vk, nFAul & 7 B X EE9] {94 o] 917 =Tt R2 stageol A
- BAF7F FFA Al Boh gty AAA L F © F530Y FYAel, 183 RS stageo] Al = A Hl
Al 5FF B RS stageol| A 7S |l o, Ajult W 2 FS0Y FeA ol dFHUS
Hol| et s nFA & W7t {2 Au) & 7 AEGAE FF 2 LFAN A g1EF A3t
< B} # v} (Table 1). V5 stageoll = 8= F 3 8 EF 0], R2 stageo]| =

5

BF nFA A ASEAE FF] WA
= V5 stagedl| Al 532} 3} EF o], R2 staged]]
Y23 efFFo], 2831 RS stagedl M BFF
& Fol] ztz 7H E9kTh (Table 2). 2 ul) ¥ of
2 ASTAdE 9 Aol Wl F V5 stageo Al =

-

Z3} g FFol, 18 1 RS stagedl| & &35}
o] z}z} 744 A VERRTE (Table 3). A A
o] mFANN/EFAu e BF GAEF H
5, R2, & R5 stageol| Al 22t 79%, 100%, 2

4%2 Bol nFA Al ASz27)dE dHAES

B

>

o = o
% ol o
oh

flo
<

T}
u}

-25-



¥ A#HEE Korean J.Plant Res. 18(1) 22~31(2005)

Table 2. Changes in leaf area of soybean cultivars among growth stages in different cultivating methods

Growth stage

Cultivar \'A) R2 RS
LR(A) HR(B) B/A(%) LR(A) HR(B) B/A (%) LR(A) HR(B) B/A(%)

Hwaeomputkong 1,643 1,392 85 3,563 4,171 117 5,390 6,134 114
Daewonkong 1,169 1,103 94 8,477 7,133 84 7,203 9,835 137
Eunhakong 1,045 682 65 8,399 7,858 94 7,419 6,854 92
Hwangkeumkong 1,802 1,112 62 6,368 7,868 124 8,441 8,775 104
Taegangkong 1,455 1,124 77 8,275 8,684 105 6,593 9,510 144
Mean 1,423 1,083 76 7,016 7,143 102 7,009 8,222 117

Treatment(T) 35.98%** 0.01 4.44*

Cultivar(C) 17.83*%* 12.24* 3.53*

TxC 3.30* 1.09 1.60

* % . Significant different at 0.05 and 0.01 of probability levels, respectively.
LR : level row, HR : high ridge
Leaf areas were represented with cnr.

Table 3. Changes in leaf dry matter of soybean cultivars among growth stage in different cultivating methods

Growth stage

Cultivar V5 R2 RS
LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%)
Hwaeomputkong 4.6 4.1 89 8.4 9.6 115 - 167 19.2 115
Daewonkong 3.7 34 94 18.4 16.4 89 19.6 25.6 131
Eunhakong 3.1 20 66 18.5 16.1 87 21.2 18.2 86
Hwangkeumkong .49 3.1 65 14.4 15.5 107 20.1 20.3 101
Taegangkong 3.9 3.2 81 15.9 16.5 104 16.6 227 137
Mean 4.0 32 79 -15.1 14.8 100 18.8 21.2 114
Treatment(T) 24 84** 0.08 2.96
Cultivar(C) 13.31%* 7.42%* 3.23%
TXC 242 0.46 2.09
* *% : Significant different at 0.05 and 0.01 of probability levels, respectively.
LR : level row, HR : high ridge >

Leaf dry matters were represented with gram(g).

°] BFH ZH BT Ao Aol AHEFF FolA] 2313 i Fol 4 7HE = kv (Table 4). 2 5)
T A%E Bon, ole gAHA o Mt & W & ASTEAE AR AEFY W F
*}?'?} 73 3ol A . VS5 stageol A &= Au g L F V5 stageoll M= BE FFo] LFAulo vste H
Z ol =] BAA feAdo] ABHULH, R2 FA A Egkout, R2 staged| A= S EZ, 3
9} RS stageol| A &= F5319] FrolAdo] AF =H U =% 3 B3], 18] 1 RS stageol| M = 3 EF,

AETDA E 2 F FT AR AEF Hste HAF, E HFFo] AFAAA Bk 2 A4
V5 stage®] S F 3 A B3 3 EF 0], R2 B AESE 2t AA FAEEL HFE 1F
stageoll = N A Z 7 B FF o], 1831 RS stageol| = Ael/BFA L] X FRE AEF ¥E&2 V5 stageod]
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Table 4. Changes in top dry matter of soybean cultivars among growth stage in different cultivating methods

Growth stage

Cultivar V5 R2 R5
LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%)
Hwaeomputkong 7.8 7.3 94 16.1 17.3 108 37.8 419 111
Daewonkong 6.3 5.7 91 50.4 432 86 61.8 75.3 122
Eunhakong 6.0 4.0 67 48.2 431 89 64.6 543 84
Hwangkeumkong 8.8 5.5 62 40.8 42.6 104 62.8 60.2 96
Taegangkong 7.1 5.6 79 44.9 45.2 101 52.2 69.3 133
Mean 7.2 5.6 78 40.1 383 96 55.8 60.2 108
Treatment(T) 33.18** 0.47 . 1.54
Cultivar(C) 10.75%* 18.93* 7.47%*
TXC 3.60* 0.50 2.06

*, ** : Significant different at 0.05 and 0.01 of probability levels, respectively.
LR : level row, HR : high ridge
Top dry matters were represented with gram(g).
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Fig. 4. Transition of leaf and top dry matter of soybean cuitivars among growth stage in different cultivating method.
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stageo| A &= AP E FF3 129 BAH 3 7t o2 Roln, &) P et EY
Fol/do], 2l AuE x FF] felde] o 57148 Fol nFdH oA Bt Faetm, A3t
A= 31, R29} RS stagedll A& EE7He] f-o 4wt 7t BEHEZARYG 2 Aol AEFo] HE olHE
o] A1 = ATH AtaEth Fol = AujAl 73 2 e a9l A3t
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Table 5. Changes in root dry matter of soybean cultivars among growth stage in different cultivating methods

Growth stage

Cultivar V5 R2 RS
LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%)
Hwaeomputkong 1.6 1.5 92 2.7 2.8 103 54 7.1 131
Daewonkong 1.2 1.6 142 5.1 5.6 110 7.2 10.3 144
Eunhakong 1.0 0.9 84 5.5 5.6 102 7.7 8.0 104
Hwangkeumkong 13 13 98 39 5.7 145 6.1 8.6 141
Taegangkong 14 1.7 118 5.0 6.5 129 7.3 11.8 161
Mean 1.3 14 107 4.5 52 118 6.7 9.1 136
Treatment(T) 0.85 5.79* 42.66**
Cultivar(C) 7.10%* 11.65%* 10.24**
TXC 2.31 1.20 4.96%
*, ** : Significant different at 0.05 and 0.01 of probability levels, respectively.
LR : level row, HR : high ridge
Root dry matters were represented with gram(g).
TME, 1950; f&74, 1978; 14#% 5, 1985; =1if, 1973; 127K o2 Ag "t FY = AA] EFo GE v
5.1988), 53 gel ) A B GRA L AG G BP AT 2T 55 LHI BA 19D)E Sl
G ARASE A2 DL VA BE  GE T wee 4T A dE0ha See
gou 4%o] WALISE woldthn St (2 B, =l %71 2EE AL B HEEY
&5, 1988). A (1989) FEFFOl B =F AW AL AT AT HURE T WYY
Aoz syl A Bolel B GRS SFATHREFRL Y £, 1989)
2% A3 =N HojAd T A Th
=l A F Al A V5, R2 3L R8 stage RFol| A F 2|37 A gkg-
Foll & AR g2 D=, ole FAIA Ay 2 ASEA g FFE 2R/RFY
89 %7, BEFY T AR FF5YAN HE R A ste Fig 53 2ok HRAA 24 BFEAE 2
Fore 2T Adsta 450 Ad 5% S0t
7 AR o, FAMA s BsdArE AdEFE
S FHF7L Fste Aol 2okF e A 5ol
% V5 stageol| A} R2 stageol] =& & wje] ZF2 &7
= 7} 7V SSETh RS stagee] 2 TRFE B A
: WAl 23t M 7Y meto ], nFEANA AT
AN Mg B SR BEEHAT
HE DW EH HK TK HE DW EH HK TK A AEZo vb2-2 VS stagee) & 2 13
coers Al Al B E2H BB Fo] 7P Bk S
Fig. 5. Comparison of number of nodules of soybean W ol u} 2 2| 3 AES9 xlol= Y Zo] /1A
L ot 161, V3 sgeel 2] SAEA2 42490
EH : Eunhakong, HK : Hwangkeumkong, TK : Taegang fFolAde JAFHA ko, FE3 A8

kong).
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Fig. 6. Transitions of nodule dry matter and root dry
matter of soybean cultivars among growth stage in
different cultivating methods.
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%t (Table 6). A vl g °ﬂ 02 ASEAE TR
o] W3} V5~RS stage EFolA A FF S A2 3
RE FF0) iAo vlete] R FAuiANA FSk
ooAA BAEEE BB DFANAFAN
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2 =9 5AH %940l 222 4
Hj R X FF 3] oA o] 1 = a1, RS stageo]]
B
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Table 6. Changes in T/R ratios of soybean cultivars among growth stage in different cultivating methods

Growth stage

Cultivar V5 R2 RS
LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%) LR(A) HR(B) B/A(%)

Hwaeomputkong 4.8 4.9 102 5.9 6.2 105 11.1 9.5 86
Taewonkong 54 3.5 64 9.9 1.7 78 9.5 8.0 84
Eunhakong 5.8 4.5 79 8.8 7.7 87 10.0 8.0 81
Hwangkeumkong 6.6 42 64 104 7.5 72 12.0 8.3 69
Taegangkong 4.1 3.6 86 9.0 6.8 76 7.7 6.8 88
Mean 53 4.1 77 8.8 7.2 82 10.0 8.1 81

Treatment(T) 23.53** 28.80%** 15.22%%*

Cultivar(C) 4.90%* 13.52%* 6.06**

TxC 3.14% 3.54% 1.32

*, ** : Significant different at 0.05 and 0.01 of probability levels, respectively.

LR : level row, HR : high ridge.
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