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Growth Responses of Soybean in Paddy Field Depending
on Soil and Cultivation Methods

Cho, Joon-Hyeong

This study was conducted to establish the environment-friendly cropping system of
soybean in paddy field with different soil textures. When the soybean was
cultivated in paddy fields, growth responses of testing cultivars varied depending
on soil texture and cultivation method. Growth responses of soybean in sandy
loam tended to be better than those in clay, however the effect of high ridged
cultivation was distinguished in clay loam. Especially, formation of rhizome nodule
was significantly different depending on soils ; more numerous rhizome nodules
were formed in sandy loam compared to that in clay. Plant heights of Taekwang-
kong and Eunhakong were highest in clay and sandy loam, respectively, while the
number of pods and branches of Eunhakong were most in both soils. In clay
paddy field, growth responses of Eunhakong were best among the testing cultivars,
however high ridged cultivation was more appropriate to the cultivar compared to
level row cultivation regardless of soils. Tackwangkong showed the highest leaf
area indexes during whole growth stages. Leaf development of Daewonkong was
suppressed in clay at early growth stage, while it significantly increased as growth
stages progressed. Most retard leaf development was observed in early maturity
cultivar, Hwaseongputkong, since it seemed to be seriously damaged by excess-
moisture injury in both soils. Comparing the dry weight of top plants and roots,
plant growth was more affected by soil texture than cultivation methods at early
vegetative growth stage, via verses at R2 or RS stages. In yield characters and
yields at R8 maturity stage, pods number of Eunhakong was significantly higher
than those of Daewonkong and Taekwangkong estimating to 107 and 124 in clay
and sandy loam, respectively. The ratio of ripened seeds was highest in sandy loam
in combination with high ridged cultivation, while the lowest in clay with level row.
The yields of Deawonkong and Eunhakong were higher compared to other testing
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cultivars ranged from 182~286kg/ha depending on soils and cultivation methods. In
results, growth responses and yields of testing cultivars tended to be higher in sandy
loam in combination with high ridge compared to clay with level row.
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SeElvEhs AEHoE #e FAOR 2 g AA FU FEAH] & YAF
7tell &% AFAFAZ Ak 2By F4AHE FHARS] & @AY A
e A&HA & A4F S/ Bl B2 oHE FI e 4otk @
AR L] FFAYE Y FANHY =9 FAEYUE AE FolUd FHd wE
AE 3, AR Eg = EQgY A3t & tE EAHOE o 4 Utheldt &,
2002). F& B F2 02 3t fEFTle] B3] & dlAA AEE BAdFe F
8 AFAdo|A AA F AHEA T ASFL-A&H o= ZhAaste] 20008 HF oF
78,000hacll § AR A 2] &F AFE0] 1998 A9l 33%, LI 20023l = 25%5H0] =
el AAE T e AAolAdthEY R, 2002). 28U HZ Fol XY= U
YT EAER A3 F& T &nASNA AFAFCR A4 HT 9& Byl oY
g}, £3] 49 GMO 9] t§ f34 =302 28 9 AZT/gLog N FU F 58
7} A&FH o2 F7ksle 2004'd olF AujAHo] FI1Ekal JTHE -, 20052). 200539
U F AeiEAEL 105,000ha2 A 23.6% F71EFAeH AT M E o 323
%7} 7 A THE B, 2005b). ©1 ¥ T A WMol o3 A FR= A 8F
9] AFEE 50% OGO E Eol1, = FA A FARA oo} dFT FFHEE A
3] =o Fo AuiE HF AL AHFEAFA, 2001).

& v A Hugk EGBANAM &AM, F e SRI g A4 FYol
Aol G2 FAEH A FF == FAFoZA AY FAL EE P2 ¢ EG HIAFY
HE ALA st B o] FRAAY T8 AFE0|7] gEo(e]F4, 1994; %
Z2004) B Aul A EG 8 B g 97 Bl s agu s E
Aol T E = F Aujoll B A7 AL Ho|oA =M F A& BFol oHE
o] A& AAelg. &3] fEluEy 714 21 & HE dWrFoR 5682 9Tt #5535
o, 7-89-2 AulE Q% EY FHo FAO= st Fo] AFol A & 8001oF Hy
ATHA, 1988; 73} =, 2005a). oA A 2AL FESAA =ol|Ae] F Au] A EA,
BEYsE, Ny, AddE, 2 337 F A FF A0 F{AE Y, 93 AT,
mao 8 F54Y, TFTY Y T T AL EE FFHA VA= FF T BF @
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T7F FRHANREE K, 1978; BRKERMEGREBR - BEHRL Y ¥ —, 1989; =iF, 1973;
o] %, 1993; M1k, 1981; A 1988, A3 =&, 2004; A3 X, 2005a, 2005b).

dutdg oz deideodlA BE AN e = EYY EFL HAESZA ¥ Eofol 3
E¢ QAT 3 F8 BREHE Fou wiFTt o & B0 o] F {7 A
o FF Ev A U el T ASWEE BY B3 ol 3 MR
Z Aolg EAKA T &, 2004). YA 0 E = EYY & AdsAc F AsEY 4%
< AASA R, AstrA Eolo #F #A 2 ESFEN FHAHAY @A o
gt FFgo] FolA |, Astrrt £ vAs 4L B wet gEga Yok
B %5, 1981; ©] %, 1993). o]v] A3} (20053, 2005b)E =ollA 2] F Au) A FE 29
S e BErE S 84 F FF B ASHS 2 FEAd B A7E 79T 9t
Atk =ollAe] F Auf A Fe FFHY 7S € 2ol HY, = EYL HISIIL 2
7] @oprle] FEIY FERIFOLE dolgE 7 A § e o)Al YA & WS
gAY F3E FEAUE =dAY F £%FE A FVAE F g YgEn

metA B A7 =AY F Al A AF F A4S AT AuHE SHad = E
¥ EAQF Fi g 2d Aol U 84 F FF9 A4S 2AE Y/ NEH =%
ol vAlE S FHIHA

I. Mg o gy

< Y322 FRHUSG. s 54 T FFU FEXTF, HBF, HET,
4FFS INFTLE 819 V= dAT Al AYE 2 HAE = 24

7 600cmxF-F 60cmE § FE P oH, AETF 4FE 3t AEE dHy 3nutEog
AT E WXt AYLEE 60x15emE 319 59 sl 1F 2R E 958 0L F
T 3 ASEAE B8-S vwdEh EA 2 A e 2Elside W F FEL A
Sztol & vlwaty] A3 RS A7l AR, B3AA, BASF, 84, L 277 84 5 485
e ZARIAT =3 S AVPE FE3T ASENE 98 4 AEF A 7 1074 E
BEOE 3t S 271U V5 A17], NS0 R2 A7), R FAEAG71RA RS A7l BEA
o Aol w2 AR}l AR AEFS vaHFPon, 547U RS A)dE F

g HT, 558, 1085, ¥4 T2 Bt AEFTS ARG AR A8E Ur
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o] A} F dry ovenoll WR3Y PFFE P EE FAAE S SAS(Statistical Analysis
System, ver 6.0)2.2 H43}9 T}
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1. =44 Aubel wE 2o ARRA

RS A5A1719) EAQE Auded g FAEFFTY F8 AKEAS 2AT A=
(Table 1) Zo}. & ASAAd Qo] RS A7l FAFAVIE FAHD Bgee 42
717} ¢ 0.3ecm AE Huj, F 4R YA So] FEH £7)9 7o) Erpn Y o)
g9 AZIZ B4 2 A PP B E F A Aol Hind £ e AVIth EAC)
Mg ZAEZFEY ASNSE vnd A Y A, A, THTE AAYE =9 MY
TFollA e Aol on], Bt Papol oM s FAE AFTFNAN tda 52 A
o]ttt 53 ZHTY A oA EAZEY Aolrt R, AAYE Al@Tel vl 32

Table 1. Agronomic characteristics of soybeans in R5 growth stage under different soil
textures and cultivating conditions.

Plant height | Stem diameter
Soil Soybean (cm) (mm)
texture cultivars

No. of branch| No. of pods | No. of nodule

LR HR LR HR LR HR LR HR LR HR

Taekwangkon 68 68 8.5 9.2 9.7 9.2 59 67 105 115

Daewonkong 58 61 8.0 8.8 9.2 9.9 71 81 101 106

al
% | Eunhakong | 62 | 67 | 76 | 91 | 98 | 110 | 93 | 104 | 118 | 130

loam
Hwasungputkong| 48 48 6.5 6.7 42 4.8 45 45 80 80
Mean 590 | 610 | 77 | 85 | 82 | 87 | 67.0 | 743 | 1010 | 107.8
Tackwangkon | 81 | 76 | 91 | 109 | 56 | 7.5 | 65 | 87 | 178 | 191
Dacwonkong | 70 | 64 | 103 | 107 | 87 | 90 | 66 | 76 | 247 | 248

Sand
la" Y| Eunhakong | 88 | 95 | 96 | 90 | 86 | 107 | 8 | 93 | 163 | 127

oam

Hwasungputkong| 59 53 7.7 7.5 11.0 | 2.7 28 36 98 98

Mean 745 | 72.0 9.2 9.5 8.5 7.5 62.0 | 73.0 | 171.5 | 166.0

LR : level row, HR : High ridge
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E ANETAA 2/ gAol Wit EFSAT. Al o BE 3AFF A, B3
7, BAF, @&, TFF T AFNSE v A BFAN 2o aFAucA A=
& AFolAet, 1FA s AYE B FAE AP TAAH FHAUD ol
& A= Wt FEEA X HAE NPFANA ZFAT BRAMEDG FHE 3
A e AR AgHT
EA 9 Ay g 2Edtd e A T30 A5Ee Aol gdstAsH, HBF
7 23gol HAES AYE NETIAA Zz BFe] 713 Zlov, EX9 ol o
A &3gol 7b8 wokth 2339 A FEAE AFTAA AfstHe o) FHA e A
& YA &5 A AT, AiEdl oA TR 550l BF
Bt 434t 2AFA BAEFL F AYT ZFAdA 7 A5 F40] EFSAL
o, 3o ANPEr} 73 A e

2. AR RNEF

E4% Auigie 28stie A+ F AS7) I70 wE FFL AYF dEF 9
of g A= (Table )%+ 2ok EAS Aui& 23 NPT T& Awstd A
B AEFS N 2F K271 V5 AVldle B4 @ ASw-3-9] zpolrt A
ol ot Zfolrrt Y W, R2 A7) RS AV12 ASEA7E ZAgdl ot Ay
Ztel) atolvt A VERsith §3] RS AlZjdle AAES} AYE AFT BTN LR-A 0
7t BFAEET AR AEF0] A wJYT

AFE ABT AS BARAEANA V5 A A1 R2 A7l BFE7E TFA el
% AR AEF] BRon, AR NPT B Vs AV s FRAEAA 12

Table 2. Dry weight of top plant of soybean depending on soil texture and cultivation

method.
Dry weight of top plant (g)
Soil
o Cultivar Vs R2 RS
texture
LR HR LR HR LR HR
Taekwangkon 5.9 5.1 21.1 272 59.0 713
Daewonkong 45 5.7 11.3 12.9 58.4 72.9
Cl
& Eunhakong 35 37 11.0 10.0 423 59.0
loam
Hwasungputkong 6.4 5.1 9.2 9.8 29.8 41.0
Mean 5.08 4.90 13.15 14.98 47.38 61.05
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Dry weight of top plant (g)
Soil .
Cultivar A\ R2 RS
texture
LR HR LR HR LR HR
Taekwangkon 10.5 84 313 264 59.0 61.1
Daewonkong 9.6 8.8 223 17.6 63.4 573
Sandy
Eunhakong 7.8 4.5 13.4 11.6 385 46.3
loam
Hwasungputkong 11.2 10.0 12.6 14.7 305 65.5
Mean 9.78 7.93 19.90 17.58 47.85 57.55
Soil texture (a) 179.0%* 180.0** NS
Cultivation method (b) NS NS 9.7*
Cultivar (c) 24.7%* 27.4%* 56.8%*
axc 2.8% 3.2 NS

*, ** . Significantly different at 0.05 and 0.01 of probability level, respectively.
NS : No significant differences among the factors.
LR : level row, HR : High ridge

3 R2 A7ldle LFAE B¢ AGE AEF) w34k 28U AS 71 RS A7)
T HAES AYE A-T EFA ZFA & AGE AEF] 4 Jebgtd v
W, B ol AT AEFTY Aole A sttt FFN AR AEF S vind B
HOEFTS A AR BH F EY EFY AP TFA AR dEF M RS
o, ddEL 27 A5L vlefsiioy, A7)0 A we} dEF] IA FEHd
H3FTH 22 FEoIUT olEF AHE Hol FL2 K27 EAT Awidye wE
sl HsE B A wen], 4L7F JAE £ & ESFEA A AiE F53)
T ALE AZ4En. AZE FEFL V5% R2 KA EARL, 830, BEAXES 4
TG el Rs AlZlClE Ayt FF 3l o€ 2o

3. fdHH wol

E4E Aol mE F FF ASAZIE 94939 HolE AR A & 3%
2ok ASAE E4 3 4UE 98tE BE, Vs A7) R2 Avjels FAEGRTE A
YT =olA g8 A7t 3oy AS 372 AP wE RS AlVlddE HAE AN
T2 B A7E TR V5 A719E R2 A7ldlE Aol ©E JE A zpoldl §)
oM FAH F4L AAUAT HAE AT 7352 2FA7 FRFART FHA
A7t L AU WA AGENME FF gel whgo] stk
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Table 3. Leaf area index of soybean depending on soil texture and cultivation method.

Leaf area index (ci)
Soil .
Cultivar V5 R2 RS
texture
LR HR LR HR LR HR
Taekwangkon 1172 1104 3948 5397 5513 6848
Daewonkong 778 1007 1235 2191 4579 5667
Clay loam Eunhakong 596 736 1235 1601 3203 4289
Hwasungputkong 1192 1162 1936 1939 2795 3895
Mean 934.5 1002.3 2088.5 2782.0 4022.5 5174.8
Taekwangkon 1972 1723 4287 4063 5623 5388
Daewonkong 1670 1616 2659 2462 4872 4681
Sandy loam Eunhakong 1244 . 1164 1769 1383 2995 3915
Hwasungputkong 2209 1837 2605 2679 1919 2706
Mean 1773.8 1585.0 2830.0 2646.8 3852.3 4172.5
Soil texture (a) 6088313.0** NS 6886432.0**
Cultivation method (b) NS NS 9881767.5**
Cultivar (c) 1039693.7** 1139784.7** 18099205.0**

* ** . Significantly different at 0.05 and 0.01 of probability level, respectively.
NS : No significant differences among the factors.
LR : level row, HR : High ridge

Z3 7 guE WolE RY HBTL A A0 A dEd 57t R me 47
o) {tH(Table 3). AETH L343 WR%7] QAA 57t By, 53 Hd2 4%
HAE NGTNA Ao wao] s mekstd o A4S T A ks =4
£ HAFFo] A&2r0) QUA 47 OE FF) HE BRon, HAEY AFE
BN BFEARS A dUH 57t BYoh 280 4879 A BE guA 3
Wt BNEE Z MR Ao g3 Wt 4 RoH, RS AVldlE B nFAust
BEANETG 2 YL Hal ASx7I9HE O Pt

Gz Wolo] YoIAH V5 AYlolE EA R EF 3 $94S HYon, R2 AVl £
% 7t BAH $94S JEIQTh B3] RS A71E d@E wolo) ol B4, Ay
2 EF 5 RE AYaddd BE EAH fY4e Ry, AAE = B nFA)
7 BEANEG GAH 57} BYa B2 ASE = E BHEANI) 2FAu R
ddH 47t Bk ol AFHE Wj5Tl B AGE =oAE FEQYSGE 9
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o] A&el FFo] AL v, FAEINME T A%l FE 2T Auiidd =t
salo] dFE A T A= AsdEn

4, A3 AEF

wollAe] F AMAl FAZFFEY A/ AZIE AR dEFS v A= (Table 4)
o} 2ok B&zIols EA 2 Aol & A S EFY delrt 24 ke
A&717F AAP weh R2 A7lddle EAC ©E, I3 RS A7ldls Aujye] o&
A)3HE el o] whgof zolzt JATE R2 A7ldlE FAERT AISE AlPT9] A3t L
Fo] ¥zt on, RSAZE BFel vsl LFAol & Aty Lo FudHct
R2 ASA 7 0A B A3 2AEFE BEA 3 283 FF 0o FAH 54 E B
e, FAE = EGAdAE 2FAu7 BeAdEF AdEFe] B, AFEdAME BF

Table 4. Dry weight of root of soybean depending on soil texture and cultivation method.

Dry weight of root (g)
Soil texture Cultivar V5 R2 RS
LR . HR LR HR LR HR
Taekwangkon 1.8 L5 3.0 3.8 5.6 7.0
Daewonkong 14 1.4 1.6 1.8 5.4 7.1
Clay loam Eunhakong 1.0 1.0 1.6 1.3 3.8 5.0
Hwasungputkong 1.3 1.1 1.3 1.6 22 2.6
Mean 1.38 1.25 1.88 2.13 425 5.43
Taekwangkon 22 2.0 4.6 45 6.5 7.4
Daewonkong 1.6 1.6 35 2.6 7.4 7.4
Sandy loam Eunhakong 1.1 1.3 1.9 1.5 4.0 5.4
Hwasungputkong 1.5 1.7 2.0 1.9 29 3.0
Mean 1.60 1.65 3.00 2.63 5.20 5.80
Soil texture (a) 373.0%* NS
Cultivation method (b) NS 9.72%*
Cultivar (c) 647.1%* 56.8**

* ** . Significantly different at 0.05 and 0.01 of probability level, respectively.
NS : No significant differences among the factors.
LR : level row, HR : High ridge
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A7t & 52 A4S BT RS A719) 23FL Add 2 FF 2 5A3F Fo4
€ B, FFL ASHE AEFT YolA AEETL HAES AUYE T F AET
A BF I ANYE BE, 9334 dedFe B £ AR dEFE A0
(Tabel 4). '

5. $STA o4& 9 SPA By

T571% R8 A7) EAS Ao & s3F74 84 ¥ $FJE A A=
(Table 5) 2t FFPTFE FF T FYAL B on, FF Aol vlsted FAu)7}
AR Eolv AYE =i EF 47t Bttt 8339 e HAIE =94 3
6171 AIYE =olA 767 A v3te o AF-E 7871¢} 8371 23152 107719} 124712 ©)
BIFEG Fovt gt 582 EA 1, % U, EAES A5 A8 0o A4S
Bom, AYE = APFoMY F5&0) AFAE = AT F&&HT 1ot ol
T AL HAE =oAe T57] AEFL2 A% visge 7 A AL7] WE
ol At}

53], HEAE =9 1FA7F FRFAMED F580] B AL TFAuAA HE9
a7t AZEJ7] 2L A2 A5l FAES F BT HE EYA 6% §
&R 7HE AT 1007 £FE A B, FF L EOFF FEFE el K44
o] A HALoH, HAE Eolu AYE =olX FFAMED TFAuoA FFo] &
ZAgolUtt. BBFL 53| HAE =9 HFoA 142kg, AFAMNA 163kge] FFO2
NAFH 23tge] wiste] FFAFo] W& Aot 1B ERE B AF AA 3H =
A F AuiA Brie GAAYGAME BT RU= ddFo] K7 FFQA Aoz A
290 100d5S AR AYE =i & FAL AEE BT

v E¥L Efe EAo 28 A EGSE ol w3 w5 eEr) ofH ¢,
53] Sjuate] 714 9 Qe AL A7) o)l F JFHE A =olAe F Ayl
AL EGRT Fi3l T8 7HeE e B F £3FA4 R AR8AeE AL U
(BEHATEY £, 1989; ©] T, 1993; A, 1988). :

Efol E A4S dF, AT, FAESF, 493 L AP T4 T AGF A8 9
A=, 53 F 452719 473 98 AL FE2PAA AW AS717r A
AGr-E ZAIJIHEAT K, 1991; 2, 1998; #BA, 1978; =iF, 1973; A& F, 1988). =
T M9 Fale Bae] AAL AL, FEESYT oF 89 9 R A5y
AAFE ZFAAD B oy RAZe] DS FEIHAT of, 1988; A, 1988). &3l
o] & F AFTE T AP wvld) vt GEA(EHA T RAK, 1991), Fe] = A
HlA] BhsEe] ¢ AR sPHEZ Q7 T8 WU I(BEREL Y &, 1989) &
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HEEL Y Fol Bls] 7] AFol mlofsioi(AA =, 2004; A3 =, 2005a).

Table 5. Statistical analysis of number of pod, ratio of ripened seeds, and vield in R8
growth stage.

Ratio of ripening Yield 100 seeds weight
; No. of pod
Soil Cultivar P seeds (%) (ke/102) ®
texture
LR HR LR HR LR HR LR HR
Taekwangkon 61 61 59.0 60.2 142 163 25.7 27.6
Daewonkong 77 79 69.0 76.5 219 270 253 24.8
Cla
Y Eunhakong 95 118 80.1 83.8 182 260 13.5 13.0
loam
Hwasungputkong 38 40 74.0 70.2 131 136 27.1 25.7
Mean 67.8 74.5 70.53 | 72.68 | 168.5 | 2073 2290 | 22.78
Taekwangkon 66 86 78.2 80.0 188 203 27.0 274
Daewonkong 76 89 81.8 79.6 263 286 26.7 253
Sandy
Eunhakong 110 138 84.1 86.0 234 266 13.8 14.0
loam
Hwasungputkong 27 37 70.9 78.6 80 129 27.6 28.7
Mean 69.8 87.5 7875 | 81.05 | 191.3 | 221.0 2378 | 23.85
Soil texture (a) NS 58.4%* NS
Cultivation method (b) NS NS 8060.0*
Cultivar (c) 2120.0** 435 1+* 59741.7**
axc NS 321.9%* 2947.6**

* . Significantly different at 0.05 and 0.01 of probability level, respectively.
NS : No significant differences among the factors.
R : level row, HR : High ridge

F AN AN EY FESF 52 A F9 27 ASDAA Sl 93 A8Ad}
Ast 59 A wel ] Bt ZASA R, XdE-e] FHF-9} X 3H-e] ulek
T W2 A3 TREC] Eolxleu), olgd K2 BFYL 289 s &2 34
Zraol] & Ul Btk F, 2004, A Z, 20052).

=olA & FFAMEtE B ARl oA AAAHL FolAAW Fi g %015
A EAw BAA ] AANR AR SR FA4% K] AW A=H ole
A =AM w5Be)r} Solste] EES 120m 299 AESS] B FEFFol ‘;%J_
EF 5714 gRo 3 FIE WA} F AK FL& P& AT ELE AF
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Ack(A 3 =%, 2004; HH =, 2005b).

L2 AT A48 89 22U S 84 F FFEE EA 9 F1E 2Ed = EYA
At dxp AR L AR A{EH FFYo] qFsAl UEstTH(Table 1, Table
5). AGFe} At A& JAE &= B0 AUE =X 52 AFS RP2(Table
1, Table 4), ILF-Aule] G &3 A7 Ade AYE Bt HAE AFTFA FEH3Y
o =3 FFE3E AR YTt $5ES FAERTD AYEANA £ AFoln, A
iEbg e lojAs TFAA HFANEG & AFE BolAT 10085 oAM=
EAQ g Azt & Aolrt gie A2 YEyTtHTable 5).

S ¥ n ] o Feta, AHFAo| EFF o, Fx Y B WalF AN E HF
A & Bt ope}l F Bl AAuA FYLE U AL EY AEE EL F A
o] 3HRAGH L BT FBolt), =3, =EYLS 52 A3FAE U F BedA g
&3l F% 7teAdol AN L EGET v S3nE EAJ) et A, Eo] E E
G- FRAATE e BAl gt £FAC] Fobd & ATKO] F, 1993; Heatherly &
Pringle, 1991; ® A3} K, 1991; %A, 1978; =4F, 1973; Runge & Odell, 1960; 7755, 1981,
HEE 3, 1985; B T, 1990, BEHRE LY ¥, 1989).

U FIE EYLEN EGFE TFE UFo] Foo 28 S HAGslT,
Ag 27 THACERE FFEA X3e A42EAE AL oo 3 BFFoEHN A
F371dA0 e FEII, F AMAGY IFEAFH EYZDE 1Bste 4854
7 FFAol 5L NATH 23 F T AU oE AITA(EA & 1K, 1991; A3
&, 2004; ©] F 1993), &3]8 T ARG S5V} b B9 ohlz = T &3 ARA
Al 9 AHFAE EE Ajd Ao & A3 F F AFFHEY A4 A A
& FE BAY £ e 184 vH71€S HHE # UL Ao ddn

N.J¥ 2

43 AuPbE e geld =AY F A A Fu $4 F FF A0 £
¢ vz§ Ae e g

240] & EolAe] T A BA TESY AR} SR A4 HAE = 1
O AGE BN B AR v, nFAue] Eds AGE Bo JAE AFGTA
=T 58 AR 2RF Y4 B Folr} ZE), AGE AGT HlE
HAE AFTAN 259 gAo] s BFEAT B 3 TAZESY A0 o)
= gopdtel, BT £5F0) T EA ESA Aol sbg Ao BEASe} WeE
estgo] 7b4 Btk eatge A FYE AFTFAM FEEHNA Sasig o],

ox
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TFA A BEEA0] BREG $FaTh BEA P AR F Hstol glojAl, Vet R2 Al
Z1ellE AFGE EollA 22T RS A7]olE HAE =AM 994 A7t w4 BT
A S 2A dBA A7t b whew, ddIFe A% 27 JEE ARFIA
do] o] 7PF HFERA ot S FrldE A FUIEIAT. 2AFR] FYEFS A
F27] 484 AF7t g FF vle) gkov A57] A wE €93 I 34
FF TV FHo 7 BEAY RRAA g8 AP =T 7P A vEsit

AGE AEF AolA, Vs AZlddls Ay 2o BE4o] AZR A5 9FE o
Bol & W, R2%F RS A7l Ay 3] AR ASAel7t B o £3] RS A7
A HAES AYE AFT EFAM LFAN7 BHFRANRG G AEFo]l IA
=4t 2% Wt oA, Agxrde BEY 2 APyl wE Ay 21EF
o7k 24 ggtoy RS Al719 2352 Ay ) FF 3 $AH fA4E 2o
HETH ddTe HAES AYE NPT EFolA 21850 7 £
BAEET S AR 5o /M7 Wit

5710 R A718 FTA 84 2 FIFHE AR 2, 23859 doc FAES)
AFE =X 42 FF 107709 R4aNE ddF B HFITEG BT 5582 AGE
IFAZE 7 w3 WE JAE YRANIE 7P Wk BT FFCl Ao
A T 2330l EA 3 Auidol met 182~286kg/10a2 7HE w3kt HAE
Boe ASENA 1231 HHFREGE LFAIN FFYol & FFIU

[=EHY :2006. 9. 28. HF=EHTY 12006, 11. 20.]
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