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Effect of Planting Date and Cultivation Method on
Soybean Growth in Paddy Field

Cho, Joon-Hyeong

This study was conducted to identify the effect of planting date and cultivation
method on soybean growth and yield in paddy field. The plant height of soybeans
in single cropping(SC) was higher than those in cultivating after barley culture
(CB). Considering planting date and cultivation method, plant height tend to be
higher in SC with level row cultivation(LR) and in CB with high ridge .culti-
vation(HR). In this SC method, nodule formation in LR was better than in HR, but
number of nodules of cv. Hwangkeumkong was highest, regardless of planting date
and cultivation method. In the progress of growth stage, leaf areas of all cultivars
were distinctively increased in CB than in SC. However, dry weight of top plants
and roots in SC was comparably higher than that in CB due to growing periods of
the soybeans. In cultivation methods, general type of dry weight of top plants was
higher in LR than in HR, however, root dry weight was via verses. Growth
responses varied depending on cultivars, cultivation methods, and planting date and
these factors affected to shoot root (T/R) ratio. The T/R ratios in LR and SC were
higher than those in HR and CB. In R8 stage, number of pods and ripened seed
varied depending on cultivars. cv. Hwaeomputkong, which showed early maturing
trait, was lowest. However, both yield factors tended to be higher in HR and CB
than in LR and SC. The ratios of ripened seeds percentage of cv. Hwangkeumkong
and cv. Eunhakong were higher in CB than in SC. However, yields of cv.
Daewonkon and cv. Taekwangkong were higher in CB than in SC.

Key words : soybean growth, yields, paddy field, high ridge, level row, planting
date
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e 237 gEo $YUUSHE X3 ofAold S EE AAIFHCE Fa4G0] Wi E 4
Z AEolth &L FAo= 3t ety HE AT 3t WS ge HZ =
W & Anjgko] ZAaste AoEgo) ZA Frksks W, T gl REY FL AT
o 2REe Fgo] FA FUEn Yot H2 Loz FU AA F FR_E F7H8t
I YA, FA s FAA™) & ANF Fvle] BHoh YL Fol 7"l
2004 743} o oF g58hacll B3 AulAH F HA £89 98% R A& F F29
35%%ko] AAElT Qle AAo|T(FEHE, 2005). YUY FYFAEC TFHANE FA
A AR AEUHA $HE ) 98 FUES FUHF 2 gho] B 4 F& A
3= FAolt). o233 AF 3o EFY TAE A3 A R W HARE=R
3 AUE A2 ARG BEE F Ay el i 25241 ZAE F3A Tl Aok Wl
S oA A4 Zole U A 3 B 979 Wl ot A P HL Aoy
AZATZAY FEF FREVP) A8t B EANAE ojn| A5 F AAEF A
GREo| =ol|A AAE T Q7] Wl Eoll (K EED LR, 1989), F Aol A
FYl AR =olAe] F AuidRoe] HA g ddolrke] & 3§, 2002; FEAHA,
2001).

F& ZESEHA EA Aol vt Z1FoAdd Ajete Aujrt goldtn, & &
Ege] A-3& ARAAZ A A 2 Fo) a73FY By opig} F Pl A4LvH
o A3 AN E AMES 2Y F UE T Hold FHRHTHES T A
Eol7] WEd, R FUALE HA E47tnA ste AltE S5 A7 A& FA
v 7} 74s st

=3 L N5z @ tER 5 ARAAGLEE v #EF E4E VAT Qv |
Foll Aul el e} A9 FASA A= W7 877 T2 Fo 877} @}
Yo g 2 Au=Hv], FF olde A HEZo2 Aujdct FudA e F A&
A& dAQA A durHoZ 59 Fdleo] gFHr|oy, Bel-F Auly A B ¥
Zo2 68 LA FFo] /Mt F9 HF7t 68 ol FU AS thak FFo] A
e, 9759 87171 68 a5 S AW o BIFrog Mol F HEF ¥
AzAe Bg YNy FFAL A7 st Aok

Fol Hlmd 4o Z AER vnd Az Filld Zaht, =oAe F Aus
dlA Ak A b AGdS 2 o2 AREG $A4 =& BE E4e ¢
23, EYFEF o] o} iR st o3 dFol Aok =3, S /FE 0E
719 AAZIR] B3 7HEolle E0] &5 v A5V AVl I AR U E
ool FEe 2ol HY| AR, ol A = Foll ALF FHE fUFoR
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AN AAH FFAHEHA Z AFaic] E AL dFEUEEAR, 1978; KHEFEDILHEH
i 1989; =1IF, 1973; ©] &, 1993; 1715, 1981; A, 1988). WetAl oA o] F Al vi+H
ZE T8 EYrEes 2L EE, A E§4S A% g REFY BAE 1A
ARANAE MNAstes FFoE A77T AFsioh

oM B AFE FU $4 F 532 UACE X9 AL 133 FYF ZH
A9 2 87 AEAAL NS BT T GAHAHA 3 R F AFE FHE 9
& = F AVl FHIEA FAHAT o8 A AV BF = £FY F Aizd
nE71E geldte g A3 o s quiFdoen F S SAE YSEASR 5
FAE AT

I. z{2 « 2

B AFE F9 = Al A FFA7)9 A=A mE F A ¥4 B35
A FYHJTG. BV QAT ASE = TR FFF, FYET, HEF, L F, 23F
5 5FEFE FNEFTLE 3o AT HE Ao o A & F gF AV 2H =
Ao ME W58 F EFF T ASNE ZAFET. AY AuEAQ = XA EA
L AIEHOY, BF 1F 5 2 AR FIE Gt A¥TFE FF me) FF
60cmE 3tY 3L, TFY A FFo) vld FiE 30cmE EA ST AFTY Hjx= 7
F4FE 3t A 3ntE o g 3. BF AlVlE 9 A5 59 25¥¢elern, Wy
2 A4 69 19¥°I1N e, AYAEE 60x20cmE 3t 153 270AE AFFstqh A&
ANE 50 ASETE 98 R2, RS, 2 R8 Al7]0] 1074 & BROZ 3o A& E4
I FFAE ZAEIEY. 943 AV Auizd s SE F 30 ASSAE AGyE
ASHEE vla3dy] A8 R2, D RS Al71el AR, XS, A3, £AF, o/, d9
7, 9 AFEe A3E-o AEFS FAAT. dEFS AGEY A3 A8E Yo
NAT F dry ovenoll A23t FFSHh =T 55712 R8 Al7)dlE FFTFAHLA9
FEHT, T5E, 1087, FFH & AT F 9437, Al ¥ R F FF0A A
FHAE EY3HUT BE 5AA 2l= SAS(Statistical Analysis System, ver 6.0).2. 2 ¥2&}
et
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BEAN7IS 2R2AE 2 F = AW A R2$F RS {710 A{DAE FA F
FE A, AAA, AT, 2HFF L 9UA ¥olg A & AT <Table 1> 2
o A% B¢ R29 RS AV] BF @& A7 A 5EFF W A 70.1cm$ 83.4cm
2 AE APTY 61.6cme} 79.8cm BT 71 A &S BTt Auirgel] glojA A Aol
= @2 B9 BRAuZE el B A FAA ta 1 AFE BJo
A7 A &l oM 1F 2ol HF 2dRG tdik FAYeH, EXFE F
Ab A7) 25 ezte] FRA e 3o nFA el B FFolA. 23y 3F
171e @& AAAT B¢y E Aole dATh

<R 4L AF7] 2 A Pl daQlel 530l /MR wdTh ERFE BFH
Boh nFAuel A B Holu, FFFE A ThE FAFFELS RS Al7]o R2 AI7|R

N oX

>~

Tabte 1. Agronomic characteristics of soybeans in R2 and RS growth stage under different
planting and cultivating conditions.

Plant height(cm) |{Stem diameter(mm)| No. of branch No. of nodule Leaf area(cr)

PD | CM | CV
R2 RS R2 RS R2 RS R2 RS R2 RS

HP | 40+2.4 | 4863 | 7.5¢0.8 | 9.2¢0.6 | 6.7£0.7 | 10.1£0.9 | 186+60.5{170+43.4| 4489+959.8 | 7093+628.1

TK | 8211 | 9318 } 9.0404 | 74258 | 9.7£1.2 | 10.041.5 |274+30.1|17868.5| 816429604 | 8670+2044.7

DW | 80£3.3 | 95t4.6 | 9.30.1 | 11.6+0.2 | 8.9:04 | 9.240.4 |255+63.6|229+43.9| 9352419800 | 8196+1285.5

HR
HK | 68+3.7 | 83£3.9 | 8.740.2 | 104£0.7 | 11.0:1.0 | 9.2¢1.3 |345+83.8|402+98.3| 8090+1602.5 | 8680+2483.7

EH |'70£2.6 {69+50.8 | 9.330.5 | 11.040.2 [ 13.3£0.2 | 12.8£0.9 | 140+32.9 [145£104.7 7187£1034.7 | 6711+2859.6

Mean| 680 | 776 88 9.9 99 10.3 2400 | 2248 7456.4 7870.0

SC
HP | 4101 | 48210 | 7.6£0.7 | 8.220.7 | 8.00.7 | 9.5£0.5 |232+58.6)187+40.4| 518642035 | 8147+1229.3

TK | 90£3.1 [ 107£0.9 | §.7£0.5 | 10.2£0.3 | 9.8£1.1 | 9.8+1.7 |204+37.0|184+40.4( 8792+1348.3 [10041£1422.3

DW | 92+0.8 | 99+1.5 | 92403 | 9.1+1.0 | 9.6£0.6 | 10.1+2.4 | 244+51.3 [187+64.1| 8780+485.4 | 8589+2327.2

LR
HK | 6940 | 9311 | 84203 | 9.4£1.2 [ 127212} 9.7£0.6 |380+63.6 #57+190.4 6844+883.9 | 8023+2206.5

EH | 69£1.6 | 99£1.5 | 83£0.7 | 9.7£0.2 | 13.30.1 [ 14.1£0.7 |132+ 24.5/123491.9| 7074+562.2 | 6886+1280.5

Mean| 722 892 84 9.3 10.7 10.6 2384 | 2276 73352 83372
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Plant height(cm) |Stem diameter(mm)| No. of branch No. of nodule Leaf area(cr)

PD | CM | CV
R2 RS R2 RS R2 RS R2 RS R2 RS

HP | 39:13 | 45432 | 74206 | 9.0:02 | 8.4£12 | 8.9£0.3 |183431.9|257£27.5| 4418+199.7 | 7915£959.2

TK | 72¢5.6 | 91£12.7 | 9.040.2 | 9.6+04 |13.5:0.5| 9.6£1.5 1262434.0|204£78.4] 6631274.0 | 7475£1890.0

DW | 71¢33 | 100£2.4 | 10.220.4 | 10.3£0.8 | 10.2£0.4 | 9.640.6 [453469.9361+173.8) 7641+1401.7 | 7457+1200.7

HR
HK | 70£19 | 9563 }10.2¢0.4 [ 10.2¢0.6 | 10.240.4 | 9.8+1.4 [511£172.4/407473.1| 7997+1642.5 | 801710815

EH | 59£19 | 89£53 |12.5+1.2]10.2£0.8 | 12.5¢1.2 | 14.9£1.6 | 173+46.2 [ 198+34.0| 4292+859.7 | 7418:2097.9

Mean | 62.2 84.0 9.9 9.9 110 106 | 3164 | 2854 6195.8 7656.4

CB
HP | 40:25 | 44204 | 7.120.3 | 8.0£0.6 | 7.920.8 | 7.2£0.1 |170485.6[170£34.7| 3626£244.6 | 5381+1996.0

TK | 70£12 | 8323.1 | 8.7:0.6 | 10.3£0.7 | 11.9¢1.1 [ [1.2£0.9|257£79.2|207+75.2| 7559+358.2 | 8581+2004.9

DW | 71227 | 91454 | 8.1x0.4 | 10.0£1.2 | 8.9£15 | 9.940.6 |359+95.5]231£63.3| 70971724 | 8835£1153.2

LR
HK | 64+8.5 | 75¢5.0 | 8.540.2 | 9.240.4 | 8.5¢1.8 | 9.1z1.1 [3494859 111£113.2) 6553959.4 | 64883025

EH | 6014 | 85+13 [ 8.140.6 | 9.5¢04 [10.4+0.8 | 15.5£2.0 | 129+4.4 | 102413.5 3883£1409.5 | 5702+782.2

Mean | 61.0 75.6 8.0 94 95 106 | 2528 | l64.2 5743.6 69974

PD : planting date, CM : cultivation method, CV : cultivar(HP : Hwaecomputkong, TK : Tackwangkong,
DW : Daewonkong, HK : Hwangkeumkong, EH : Funhakong), LR : level row, HR : High ridge, SC :
single cropping, CB : cultivating after barley culture

t 2F57F A Zadte A4S Btk 28 A5 AE 35 A7) 2 AEzde o
2 guze] Holg HY 59 25Y uEd e AS AYET, HBTF, F5TS RolA
RSZ g0 AAgol wet GAHo] IA FUHHAT, o2 B 69 19¢ AFF HF-
Ao M FA 5EE EF7F FEHE 7S Ro 93] AR g9y AUt =34tk
EollAde] F Al Al AR BS Aolg T 2o WE EY ] Aol
7108 e Z BRTKKim3} Cho, 2004, 7KHEFED MR, 1989, A} o], 1988, A,
1988). Al AAA @& BFF7t W3 BFFET FAo] & olfs AF7Y Aol2
HolAgh, 5F A)7]o] ;E Ao Aol Bute ARG 2 & o7} Foh. odt
ZA 3= KimT Cho(2004)2] At dXst=d, Aul AF7|Z T HF vz e E
FrEEF) IF ZURY Fol AR A[o] AT ASE Ho|m, KHEEXED I
Fifig(1989)°ll 2 A 4R FHFT = 25 ddo] Bhx stk 18y A 0](1988)
2 A(1988) = EGFFETFO] AUYAA £& BF TY AE AFo] JAR o Ao
Zrolroh 3ok ¥HA Kim¥ Cho(2004)E ASHAE Ho d98 oot AFAL 1
FAE A BFANMET & B3-S BAvD 3kHen, £ AE Adet AX 3 th<Table
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Z =4, ©](1993) Tl oJ3tH XA X3}
Y7t F &2 FU)go] FolH ZH Aol dEE Az H.
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2. AR AEF

3 Al7]et Auje] @& FAFZY] AR AENNFS g A= <Table 2>
o 2} BlFF UF2 RS A7l nF ARG FFAAA AEFo] U W
AT 2382 R2% RS F Al7] BFA TFAujo] g AEAFo] U4 18
U ZAEF AA AGE JAEFTS FFAMED 1FAe] AFFE A5o] o S
A& BRIt Kim¥ Cho(2004)E w=ollA F Al Al S Z27)de FFAu] 219 E
FrEgFo] ol AGF AFo] AR HEANNFEO Yo, ASo] Ads
E IFA 219 EY Fridel BEn F5dte IFAu] dEAYLF] woiRta 3}
At o = A A B A7 g9 s 2 A aJolH(#EAR, 1978, i@H-
IR, 1950, A& 5, 1988; =1F, 1973; A, 1988; 48 5, 1985), 3] YHH Q U g7
 AAAFE F EGl Hld B0 AALFE FaTa FHUHEALR T, 1988; A,
1988).

Table 2. Dry weight of top plant of soybean in R2 and R5 growth stage depending on
planting date and cultivation method.

Dry weight of top plant (g)
Cultivars Planting date R2 RS
LR HR LR HR
SC 243 21.0 50.8 44.6
Hwaeomputkong
CB 19.8 26.4 40.4 56.9
SC 56.7 42.6 94.6 87.0
Taekwangkong
CB 389 338 76.3 64.1
SC 524 56.1 95.8 81.3
Daewonkong
CB 41.3 40.7 85.3 65.3
SC 36.1 445 68.6 75.8
Hwangkeumkong
CB 334 38.2 59.0 68.5
SC 44.8 474 66.3 66.7
Eunhakong
CB 18.7 21.6 478 554 .
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Dry weight of top plant (g)
Cultivars Planting date R2 RS
LR HR LR HR
Planting date (a) 1915.3* 1895.0
Cultivation method (b) 54 55.3
Cultivars (c) 1094.3%* ' 2468:9%*

axb 193 : 73.9

axc 304.0%* 1972

bxc 109.5* 367.1

* ** : Significantly different at 0.05 and 0.01 of probability level, respectively.
LR : level row, HR : High ridge, SC : Single cropping, CB : Cultivating after barley culture

GEAZE AE ANFL FIFFL D2 A HFU AR B 2FA
ABYAFgo] U W, JAEZTE A} ZE FA FFTES 62 199 7T HF
Z Bt} 59 259 9FF @9 A AE Qa4 ¥ AFE HolEd, ol A&7t
o] zto] & o2 A AGFE AEFL R2 AVldde #F7), FF, I F
Z, AE=EF, FERE el g4l AN, RS A7)ole FF Tt {3 2
o] & UElti<Table 2>, =ollA e F AuiA o AT A5 FFvit bd),
ol FAAMEY %7, ASEAH T LAY FFE5A WECIHKimF Cho, 2004), w=ollA
H&7|THE A E B B5FY A AR dEFTY FUFE =50] 2P
T S OOk E 2O ILRER, 1989, EA T A, 1991).

3. A%

oE71eh AupgAe 2EsAE B FEN Y AEYLFE B s
<Table 3>7 2t} R2 Al7]9] FAFFES ST AFAE Aol A ko, &
Z A @) e o] B AP T A FIE BT I FF L A A
EAFe] st ddFTH 3T 2dF e, IEFH LIS ¥
2 7%l RS A7l R20IAI9F o] 5hE Al7]ol QloiA &2 A F9 Reldgol
WEZF AT vis) AutHos &I} FFoIAc AP AAHE F RFA
EF BF 2ok aFAN AT el g AE 4Tl BTk dF1ek AN
Bl @& Fof AKAZE DEF HelE EF RAVINAE BF7], FF, AdF7xF
F F3EFE FA8E BAL, RSAZIAE BF7], AR, S371=<A0d 4xzs
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Table 3. Dry weight of root of soybean in R2 and R5 growth stage depending on planting
date and cultivation method.

Dry weight of top plant (g)
Cultivars Planting date R2 RS
LR HR LR HR
SC 2.7 2.6 4.6 49
Hwaeomputkong
CB 1.6 2.2 42 5.6
SC 4.1 47 10.3 10.1
Taekwangkong
CB 4.5 4.7 6.8 7.1
SC 4.8 5.4 8.7 9.9
Daewonkong
CB 44 4.7 7.2 6.1
: SC 33 4.4 6.9 10.2
Hwangkeumkong
CB 4.1 44 6.5 7.7
sc 39 45 6.5 89
Eunhakong
: CB 2.9 3.6 4.6 6.3
Planting date (a) 1.63* 55.30*
Cultivation method (b) 3.80 16.64**
Cultivars (c) 11.87** 26.73
axb 0.03 1.67**
axc 1.05%* 5.08

* ** . Significantly different at 0.05 and 0.01 of probability level, respectively.
LR : level row, HR : High ridge, SC : Single cropping, CB : Cultivating after barley culture

Kim¥ Cho(2004)= = & A Al A AK7|od 2 FF 2ok 1F2 Al of =3h5
o] Afo] FAsIT L ST ol LFAW AIETY EF FEITZC) 21 EYFT]
o] Fzdted &alo oo} FEF IR PAol o3 & AEFTo] HolT I A
AM(1988) = Akt Fo AKl 4FE 7AA gt e, B2 AT7EH 27
< ABFAEG ¥ BE EEsH At dETE FY S/RTFVF SR

Akl T, 1993; 5K, 1978; 11&, 1981).
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2| gt A 2dF v1EQd TRE o)A TREC UojA R29} RS FAI7] 25
AN FFRUe] TREC] EdE, FFAZIEEE R2 A7)0 SIYETS AL} ZE F
ZFollA ©2te] T/REo) WF 2 B} Eri<Table 4> RS Al7ldle FF 3 TREO] %
), 3F AV Aol QlolA W32 FHFAu AP TREC] 5 FEE
HYoh £FEE2E H3T, YT, T2 R2 A7ldle @39 TREo] B3 ¥y,
RS Al7]ell& W3 zhe] TRE] d=H, ole ol FFol 457 JxF upe} Ao
Ago] AgE Ko vs] weksly] WE o2 AZHAY Kim¥ Cho(2004) F1LE 2T
3 = F Al Al S AZE TRE WHSE A E I V5-RS stage EFolA SHYEF
€ AYT 4FFol 1Fol vl FFAAA wghoem, ol HFAMA AErA7t Fot
Z o] fEFste] AR Kol AAEH7] WEolatn R

Table 4. Comparisons of T/R ratios of soybean in R2 and R5 growth stage depending on
planting date and cultivation method.

T/R ratio
Cultivars Planting date R2 » R5

LR HR LR HR
SC 9.0 8.1 11.0 9.1

Hwaeomputkong
CB 12.4 12.0 9.6 10.2
SC 13.8 9.1 9.2 8.6

Taekwangkong
CB 8.6 7.2 11.2 9.0
SC 10.9 10.4 11.0 82
Daewonkong

CB 94 8.7 11.8 10.7
SC 10.9 10.1 9.9 7.4

Hwangkeumkong
CB 8.1 8.7 9.1 8.9
SC 11.5 10.5 10.2 7.5

Eunhakong

CB 6.4 6.0 10.4 8.8

LR : level row, HR : High ridge, SC : Single cropping, CB : Cultivating after barley culture
4 %2 5% A 9L o

5710 R8 AZIAM 33 20 F7 T, T5€ L 10043 340 g
3T 3 -
= Z

3
=] FTEUL <Table 5>9 2ot o 2AHFTA SYEF) 713 HAx, &9
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< 23170 713 B FAF FAA4L gloy FFEGE RN I8 GFRF
Hop W32 gF 7N 57 B Aol §5&2 FF, 2H2D L #3374 o
g} o), 2AEQ FAETe) BFEZJNA F&5&o T, FIFFTH 23F 2 ¢F
TR} BEZA T4580] EUtiTable 5> WAE FFRoE nFAAA S480)
=& AFIAT 100852 2YEA 231F0] 74 AL Wi A Fo] 7 w33,
AujEEe] Aol A Fout gF A7 oA e SFRT HFT 2 A 100850
$o). FFLLE FF T Aot e HAFTFH R FAAT 69 199 FFol 549 25¢
ol vl FFo] & AFS BATH Ay Tl 3 FAH fFodL ey
A2 TFAA FFo] B Aot

Table 5. Yields of soybean in R8 growth stage depending on planting date and cultivation

method.
Pl No. of pod Ratio of riopened 109 seeds Yield
Cultivar :r;ﬁ;ng . seeds (%) weight (g) (kg/10a)

LR HR LR HR LR HR LR HR
SC 39 47 68.4 79.2 357 353 196 218
Hwaeomputkong . CB 42 46 67.0 51.0 333 274 208 209
Mean 41.0 47.0 67.7 65.1 35.0 314 202 214.0
sC 56 73 78.5 779 249 255 203 231
Taekwangkon CB 73 76 77.0 73.6 243 24.6 224 250
Mean 65.0 75.0 77.8 75.8 24.6 25.1 2140 | 241.0
sC 63 65 872 892 | 272 26.8 231 235
Daewonkong CB 78 77 85.6 89.3 253 25.7 260 256
Mean 71.0 71.0 86.4 89.3 263 26.3 246.0 | 246.0
SC 59 78 78.2 82.4 259 25.5 224 232
Hwangkeumkong CB 51 61 88.0 86.0 24.8 25.0 219 215
Mean 55.0 70.0 83.1 84.2 254 25.3 | 222.0 | 2240
SC 109 112 76.2 84.6 13.7 13.5 240 258
Eunhakong CB 109 113 90.7 90.9 13.4 13.0 249 243
Mean 109.0 113.0 84.0 87.8 13.6 13.3 2450 | 251.0

LR : level row, HR : High ridge, SC : Single cropping, CB : Cultivating after barley culture
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BFA7), Ay 2 FF JoA +FEE AT £FF] BAE 24T 2R F
&L FF 9F7), Ay, 281 ZE FI3FE ol FA4E B, 7FE FF
Zt BEIIxEF FEAE Bl R A8E B WY, 37 JeE FF T FA0l I8 H
A B et A 2 Ve 2 2o FEHEee ool AUT<Table 6>.

Table 6. Statistical analysis of number of pod, ratio of ripened seeds, and vyield in R8
growth stage.

- . Number of pod Ratio of ripening seeds Yield
Statistical analysis (No) %) (kg/10)
Planting date (a) 196.2 2260.7%* 400.4

Cultivation method (b) 242 2066.2%* 1016.8

Cultivars (c) 2721.9** 340.2%* 3725.9**

axb 41.5 1032.5%* 114.8
axb 259.7 1323.0%* 888.4*
bxc 14.9 259.6** 557.9
axbxc 167.5 716.4** 822

LR : level row, HR : High ridge, SC : Single cropping, CB : Cultivating after barley culture

Kim¥ Cho(2004)E R2 A718] AR A& TRE R FFHF7) 53 129 F37A
oJu}, R5 Al7]1Y TRE 2 FIHTE wFHe] Fxdde] ddx st =& BH
5(1990)2 Fol £F40) FAF, AT, 3 9483 Ag, Ay, dA¥F 2 ¥
Haot -7 ol o, 53] 483 A7 9.17HA wolATE AT it
a8 BE 5196402 AT A 59 F4, AT d5 FR9 uF) % F3H
T A Fo2 Fo| F£Fo| FAUH T

2 AT7AAE 8 B & EGL A3 EFTE FFo] Eof wisHelst o
g9, 31A7] o|F JFHe ZTE U T EGAAY F A 8 FEE B
ot B3] =olA F Al A2 A AstEo] uls] ARE7E AU TS TRE] Fo}
Aoz 28] Jifs EE FFA T4d £ ddo] Eth. BH F (1990)2 =4 F A
v Al BE71E ge] Y FAe] vty AdEe] Sedna st oy, 3ol Tadts
7ZA9x go] BRI EH(Sionit & Kramer, 1977; A 5, 1991; i@t} FEAB, 1950, =§F, 1973;
KRB, 1951; ©] &, 1993; & &, 1985). TetA =X e F A& Al F& =3 dis
a7t §ol3tEE Fof XYL XA 2 ug Favt d2vds EY ¢ESF9 3}
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A712 AARAY = ZRAAY fF71 Ay e 28 B AY 2HE EdiE 9
FAMESG FAN 2109 FEFY0] £ AFE Boly, FFEHELE &31F°] 250kg/10a
oo 2 M ¥}, 1 o E AT H HPF T oo, AT AAETY +
Figol b @it} 53] 231F2 DA nFA 2hNA M & FEFEE Bold
B33 g 93 2ot 93 AT 2 FHFEAE B o9 Zo) =
A 9 AujAEe NERA 20E 13 ¢ F EFFE AYHLE AuiFoE = L
23 ARAA oF AP RAE BE, d-A T FF A9 g REFAY FUH BA
g 18T S&FA ARAAY L5072 A AFHEY A AN F AFE
G4 ZAE £ 9 AT Y€ S FEE 5 AL o2 JigEnh

V. A %]

J}&Amsa} EAzAE 22T Fo = A Al R29} RS A719) ASHH-S3 RS Al719)
FAL B4 A g2 2o TA FFE9 AR oA R29 RS A7) BF
%3} NP7t B3 AR 0 AEE RYth 9F AV Aupl ZFE 8
B gt A4 HF Auiyt 283 H3FY A DFAulA tha 1 BFE B
ok 279 ¥4 FFRo aFAuelA B, mEr] D A 3y gl 5
Fol 718 wdth @& Bt B3z APFA FA SEF EF T 57 A &
dHA F7t FHIAT AGRG AR AE Ao oA HFH B T A
FFolH & AEE Hojed, ol A{7IY Ao] W& ez A4t Au) v
W OEZE AR AEFT] BFANA w3A A AR AEFE 2FACA Bt &
e s A=
o] g AR H X9 AWK TRE FFS Fu, Al THEEE FF=2Ao
TREC] E%oH, FFAVEZE @39 TREC) YIZAET £330 BT, AT, 3
FFL R2 A7)dlE B39 TREC] 24W WHH, RS Al7lodle HF 2] TREO] B%E
b, ol ol& FF°] A7) gl we} AFE AJo] X GE AWKl v vk}
g o2 P4t 547U RS Al7l6lAM @5 2AFA 3AET] M AU, &
A edkFol 7HE Bsty, BAF foAe gov HFEGE RN aga GFF
Ho 432 gEpoM g4t B AFositt. 2YFA G EFo] AFEFANN T5E
o] Wty HFFH &3FL GAFHRY YR FHE&] BUT FFLL FET
ztol7t et HYF T e FZolAE 69 199 FFo] 5Y 25Y wEFo) nls) FFo] L
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