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Development of Soil Management Technique in
Organic Rice Cultivation

Lee, Yong-Hwan - Lee, Sang-Min - Sung, Jwa-Kyung « Choi, Du-Hoi -
Kim, Han~-Myeng - Ryu, Gab-Hee

This research was carried out to investigate the effects of some organic materials
such as rice straw, compost, hairy vetch, phosphate rock, magnesium lime powder
and ash in the organic paddy fields, and also to develope the new technique for
better soil management using described materials. The results are as follows;
Height and tiller of rice plants were higher in chemical fertilizer than rice straw or
compost, however, those of rice plants in hairy vetch-rice cropping system reached
to chemical fertilizer. The Eh value of soil has decreased consecutively since on
30th, May because of the rising of soil temperature by an increase in the activity
of microbes. As a result of measuring yield and yield components, there is not
significant difference between treatment. The application of organic materials
enriched the contents of available phosphorus, exchangible potassium and calcium
in soil, and, also improved the physical properties such as pore space rates and
bulk density. From the viewpoint of soil management technology in organic paddy
fields, the application of rice straw or organic compost might cause the decrease of
yield compared with conventional cultivation system, chemical fertilizer, however,
the application of hairy vetch residues of soil compensated for growth and yield as
well as improved the physicochemical property. Therefore, it is assumed that the
cultivation of hairy vetch for winter season can be one of the useful methods for
organic farming system.
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BANRH R =EYS B3] AAAE ESY st YEGY HAR #
Y FA9} cjEo] A4aE A FUHE EF9 4] ¥io Aoy EFo] s @ &
Aojofgt t=d], A E HSERA @ X34 8o Y44 Fuige SHANA 74H
o] thelMolgt= Jid dllA EXY 718 FFY FIL F5 o 13U Le¢
FNE &7 AUzl me} A FAEES 87T Ju, AAF #S AYs=
AL A FEE FHEAZ F2 BAAE HUL, sHEIAE F4 B FES
AA FA FHA A4 G4 2EFD FAEY FAYLE T F7EE FYYH
2 AFHT Jon, w44 FEe FEALGRET ol ALK S AT 1T
(Sustainable agriculture)S F738t31 Ut}

FAH 2T EFF(Soil quality)l] sty B =¥& 3L S H(OECD, 1988 :
OECD, 1999) X471s3 &7 5del disiA= OECDE Y3 o7 I7ieA tzb3d
A7t APH 3 YAoHEZ R, 2001 : OECD, 2001). E3] B Aujalds £AY g T
24 2 A3rEd 59 2L FYFHA RAAAE @A BrHEI UTHA T, 1994).

Ed A4S Eoldl oA 715 Al EVME9 z=dolga A9 = 7t %
3 o, EdA4Ey A7} HE AL EYEolasln QA F Wolgs Eoko] &
7NEE FE AL EYS AFEIAS F8% dolgtn ZF=H siohd, 1978).

g {7189 S/ AES S4AstEd E7MET Jleolstn A4 EHY g1, 53
ol g F71E89 ALET FAE B F4E 2 HAEH ole R71EY AlE-
o] BEoko| AR F/HAIE ANEAN ALY TFEHA, EWINF 5& £ 471 U
(i}, 1978).

Eqe] AAE L AEAS QT AFISEE FHU]o FFEUE B FEAYS
YR AR A& At T o3t Hr1d F U Aoln] EYY o9 22
AAL EFAAEY ol f71E A8 o3t A LS @A Arhol, 978).

1990 t] o] £ HEl= FHRAL AT ARY Y, ALY Vlsd 59 145 F
g9} viFe] Hak AR wel 18 THS A ¥ Auirley TR Ax 3EE F)
AT P (ZEFEALD T4, 2005), I A AT B /180 =ES #Ed A
73S ol 23 Jrt. ool wet ¥ EFpFoht FFo o AulriEe] AAHAA
Aol AFF YL FASH HAAUHEENEH, 1989). ol9} o] =E)e] #elo| s
AE B Aol &84 Ugd= BT #7] =EXY #7718 Add diAe =39
AZ|7} ol = ol Ut

F71EY YA ol 8o U THHA A4F} FHH RUIEQ] BA FF ZoiFHA
A4 Foll F7159 €154 8, 47189 grlsdl d U & 23} =7
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o & #F715de EAE B =EQ g 77189 AREIAE FHE ATFAEY
(gh, 1978 : 2, 1966 : ©|, 1978 : ©1%, 1973 : &, 1982 : &, 1976) Ru7} Y=H o5&
F71EY NE22 =EY T4, 8184 2 AEY] FA HY STAYI} FElo] ¢
AEcky Bag vl I, 1976) & AIA o2 A2SFE F718HD HulU AIE
BHE3te Al v a9y 28F L 72ER & g3 By

HZ EGHUIE B A7 A4 FHR 483t HE FHol EY AAT &
& FFL 24g kg' FAEo|H 1 o) FlME 238 FFo] Polxdy BH1 Y
(3, 1978), (°l, 1986)F = EJT BAARF Ao|7t F2 EGRVIE, TATE 2 A&
AEr)nle) o3t EGFRIIE §FY Fule AL V|dE 2 §5EE B 1 A A
HZFE ZaAzIgs 23 3o

=E4 @ ol & ZEAMALT EFHSEY A4 W #EE s 4
TATAE BAE(195480) A7 = 94 &4 FEFHSY FUHEF A E EGAFAY
ANA G EHE T3] YT EA©, 1954)3 19673 =0 AAAEE LUdA ZE45HY
FEEdIT4 Tl 249 F71EY Z7d 8 & EGEAT vigFd A ¥
e 77 A% A, 1967), 2L 1979 ASHEE A ZFEF(ESY 33FEY
A4 249 A71E A7|9E, =EYAA sEuse wiAEdE, By 5 EYNF
Ao} ZA71Aeo WE FE FEFALTG FA, EFSAY vAE 4FE 7Y s =
48 3R, 1979) 2 1975E T7A BT $53F AAEE 5Y71€d TUERNA =
A A71d8 A 2 53 YR LFE U A71AE 3] =4 HAoast 4,
1975).

vty 718d2 FE A71E AL &3 AY FAE& =583t3 o 9
FF FHI7HEY, 292 59 naH Aude e 4715dE 337 S8ty 7|8
Hog HuFE, FAFE ¢ AZ4 FAE Av) 522 AYE fASy &3, AT H
HIA g, 53] 7FEAIgA HAs s MEES FHE B AFHOZ AgHor He
T F71E Arg-o] AlFH oA Willer, 1998) $2Uel ¢ F715Ld L AHs=ge &
7Hed EXe AESA B WAL E FUIERVIFNE) AL oEstn & F
F2AEAE T AHFA PPE TUA et FFoln, =3 H|, FUARAE F 7B
st g7t ohER T o] FAIRC] F71E ASFE F7 T EYHISE FYHE
ZAoe AHs= T R71E A8 U Hol KT usdaared, 2004).

F =EYY #Ed JoAA F71EY AlEL SR T F ARHE FdEs=
ZolAnk 3 ¥ g BEAT B A e B2 219 ¥4 23 9
eH, ojg ol BT =19 WIS YH s EFo TR0l Hel ¢ € A
S a8 f71E2 AL EFEEIE Z gL nn

HIO w71E0] ZA et XA =& W3l FFRor)L AR gAY oY
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M= Y AAET ol Fdo] TE HAEL AYVYZ AUIlolE 1 Wo|
Y= B FHH ole Eg] Bolshs AT UT AT 23H57] WEolth. B3 £L

grstolAl FAE] i 1 Aol BAIYe] vind vx2 A Zo] Azl 4.

Tt At ) FUEIL BEAQY 72 I yre] EesiEty Addo) ME 2A ¢
SH 7 BRstedA O A AYe € EYET o w7t gl o]E AME ufo
g q #F7] =Eg9] #2E ) A B HE 29T 98] 29 o157
Hatod & 7kA] Aol opet b ol FA Q] e g A71HQ HE Holok & A
ojtt.

TetA oldTe Frle S #7] & $9e ESBEY ARE AT L2 AU
I e #71ES =l AT o B AT B A uiAs 9¥E gAFez
AESS f71&9 A5AA AHSHH S FYstedl 2o ARE AFshed AN

I. ziz ¢ 2y

HNAZEINEZFHESS ZAZ YAYH EYor dA4HERY BY 8 EAL HEOoZ
i el = obzt B3 20043~20053QENAA 3 stgen, AE A Egke] 333
B A& <Table 1>01A9} o] EFAEE 5.1, F71EFFL 16g kg, HE 4 106mg kg,
X84 ZFol 0.27cmol+kg’, FETFAEF 30mg kg'Ql $Elvtel =E%] Wi FFRT}
% =EY otk

FAY F71E2U YRS <Table 2>9F o], FA v RS 33
2.

(1) U334 . FEA-HA4F 5.10%, 7HEATFA 0.40%
(2) A3 1E : 7l R 59.6%, 712 ILE 29.1%
(3) Ash : 7} 38.7% , &84 7El7t 28.9% °luT).

&
=]
i

Ags FHIT, Ae4T, A4 + HulFE, HulF, HAF, oYU FE Fon,
Agel AEle e o] At FTANEY C2ME AFHH MIuERD Ig1
AshE AHS3HA T A8 AFA 3kg/10a, MBS TEE T 168 kg/10a, Ash 3 kg/10a 7] 8]
2 AEIT FARVIELRJA FHHl 2,000kg/10a, HAL 500kg/10a, So1 28 A= 2,000kg/
102 AF 7HIZ A L3RI, B JY 71290 30cm¥ A3 F AL A sQ .o,
ol 2ol Euie}t sojgulx], AFH, E ML L AshE A E&FPon, i
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A e AR 2 N-P,0s-K0 : 10-3-3kg/10a2 &4, §A4Un], ds/lel2 Al &t &
AE 7N 2, By, u) @ AulE 4z} 50%, 20%, 20, 10%3 o] Al43tgon 14t
& A 7HE 7 E 718 70%, Ul 30%E BAIEIA T, A doMe 4esaT
o A ZAE o|YFE 7UHR tAE YA E 3kg/10aE AlE3H o 7EF XMl 28 & A
2E ANSGT. BEFs FAld Ao E A FAE BA gUunh NPT FIEEEHLS
63.8m*(11mx5.8m) A4 A= 30x15cmE S 23Y olYd&A T 32 109 114 3HA
o} 71ek 8 e} 712k E@E] § e AupE e w&IFA B BE A E3A
onj A #71EY F 929 F4 HE-L Vario MAX CN(Elementar, = ¥)E AH8-3H
By slgon 1 9 JEL FEITHEGSIEEAY F AEA &4 B, 191)0 &
Y, ZFANE vEYY BALe »&AFH, gy FF ZAA Pyl wat £

(Table 1> Chemical properties of soils used in this experiment.

. pH P,0s oM K Ca Mg Si0,
Soil depth 1:5) mg/k mg/k
(L g gks ---- Ex. cmol + /kg ------- g

0~20cm 5.1 106 16 0.27 1.39 0.54 30

{(Table 2> Chemical properties of organic materials used in this experimént.

Organic water T-C T-N C/N P,0s K0 Ca0 MgO
materials %) | Y. Ratio %
Compost 56.9 15.8 0.92 17.2 0.8 1.8 23 0.7
Ricestraw 15.3 41.1 0.63 65.2 0.3 1.5 1.1 04
H. V. 87.9 " 40.0 3.23 12.4 1.0 23 15 0.3
H.V = Hariy vetch
m. 2= ¢ 33

1 W) 4%

B ASAZIER ZAG 245 ZFE <Table 3>004 R upe} o] ol F 30U elA
E5717HA FoaTRg {718 A F HEdS "y Aot 233 A7 HoRAe
A€ BAXL FolguA NGz 23L& A9 ZAY vt B¥E RAT AFE o
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¢ ¥ 30¢ 7HAE 2ot A3 BAVIRE = FHolAe AEE BY e ol fU1E Al
SToA AL dGLe oluts f71E9] Bl 23 HAav|of FY WEU Aoz A7 H
o]t} & AE (3], 1982)2) WAL F F7he 2719 £EUL A% H1 B4
719 24718 A ARTE dFEHe ¥ gt AL YL HIANEF] F
7ol mpel €53 Folx| =t 53] W ASxr)d Bdy 239 F7HE dANAG
3 3gen, a7 Hl&d loAE HIANLLZ 62%E YEIATT stH e, £ Aol
A= HA Algo] FE57 vl&o| 66.7%2 A vlxstAl vehlo] &2 dxE B

EQ (L, 1966 : ], 1978) T2 T gt Fulet HA e ALAEH AN F7]1EA
£02 v A{Z7|0 243 Bdole] JA| E4-€ Jelhdttn BIg vl Ql1, ojytell=
B AFAEER, 1976 ¢ HHAFFEK, 1975 : BB |, 1961: | LITHE 5, 1970) olv] o]
2o ARE Bu@ ¥ Yot

{Table 3> The growth pattern of rice plants in paddy field applied different organic

materials
30 DAT M.T.S PFS HS
Percentage of
Treatment Plant Plant Plant Plant productive
height | O OF | height | N9 OF | height | N9 O | peight | N O [ 7 iime)
tiller tiller tiller tiller
(cm) (cm) (cm) (cm)
No-fertilizer 25 5 32 12 46 10 67 9 86.0
NPK. 35 13 44 20 69 16 88 15 73.0
NPK+Compost 36 12 45 19 66 14 87 12 64.8
Compost 30 10 39 15 61 12 87 11 73.3
Rice straw 26 10 35 15 59 11 85 10 66.7
Hairy vetch |~ 39 13 45 16 69 13 88 1t 68.8

2. o|4F A BAH =% Eh W3}

EFis Y A9 M= <Fig 1>914 o] ZF A F3] 5€ 309 %E FadEs) A
Zrate] 69 9ol FE8HA RobA AAE F3] -160mvoll A -190mvE ] 21T} o]gA)
A7 £ Ehyl RolAE AL LEAASOE AT pAE] #Ado] Zrletgr] wE
A Aoz AZE A Y 6Y 23FE E57I7HA A& oE & sy Yl AL ol &
A4 EH aule B Q% AT EH v ESY &5 B3 A F4aHE
o] RolHr) wWEQ Aoz Ayztdoh '
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Fig. 1. Long-term changes in soil Eh in paddy field applied different organic

3. 4% 74 8k 2 4%

%

8ol ;e

FHTAY 840 VX Y Fig. 2 H Table 48 221,
atelE A3 glem et AgToe

s

materials.

f71Eed @

OF7te] Alo]7l YU TH RIS A&
T g7t Hulg} sojelwx] Aerot £47 Ao, £F AosTo ¥Eo {I1E

A HYF7 5580 B2 AL BT AYFL 2 49 IFE A ¥R ¥
gHo|7le v F7IEYY AE A IE Aol A UJUL, 10a T FFS 484
T-(511.0 kg)oll ¥ldted EHlE 98%, MEL 97%, sl e A= 103%, A8 4+H 8= 101%
2, Hul+da 4 Xe 2 g XNert 7 He S RYc ole dwties
A Fo] & o £Fo] F7} FriE Ryeko], 1997 : @, 2005) L AEL T

Table 4. Yield and yield components of rice plants grown under different organic sources

Treatment N(a\J gﬁp};:;lti;:le I(\I;(.)j(}))f; ngize;ier)l 1,000 gT(agx;l weight Perc::tte (Ei/op)ened
No-fertilizer 9.3 564 25.0 92.6
NPK 24.6 654 248 92.2
NPK+Compost 223 64.1 24.5 93.0
Compost 21.0 654 244 93.3
Rice straw 20.0 653 245 93.0
Hairy vetch 21.0 69.5 24.8 93.2
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Fig 2. Comparison of yield of rice plants grown under different organic sources.
4. AEZF B9 o|3}EHA4 w3}

B AEiA P & FFE 7] HA = A5 R BEY £21& 2361, B
T 54S 7T @ oA =& AAdse o) FR38H, o] F Hl EY 354 4 EF
A AT BED NF Tl FHHAZ o|FoFoF £ + T

Blo] 5ol g2 =EFY (YT AFY 78] HE AL ESRIIE
JA=H ol U #712(ME, BEF 5)& AL FE€ TF =
dTEAA HE T2 NS B HEE FA L okl ¥E
713, A 2o] yold EFHYES TFo] F71H7] B 4F FE& 783
olJgt fralA e &8-S A AZGE Busl Yx005, TEEIATA) EEFNA
F71& A8A 7P 2 Bdbe U EC A3 F4o] HE EFY] FE BEHo] FUIH
FEE FroAUTTL B ASo BoF Ale) FEE AA3E FF3 T g2l &
71E& FA EF710 oA E < 2 T2 ARo|BR EolA YU HP L WK &
B Folof SRR & ATOAE °l¢t 22 ARE EUZ #f7]E9 Huist HF a8n
ol A], HIEAL A E B, HIRERT, AshE A& |7 & Fd9 ES
FeollM NG F B o)3stgdl mlAls %S A A= Fig 3 ¥ Fig 49 2ok

1) Bl 2std

(1) pH
AP F EFS 34 E4E 23 AF A £l vlske] HulT, FaseEu], AT
Zroll 28 Folzt VehbA] ggith. ol @ A3k (3, 1978)8] 4718 HelA 2 F
A% Aol 93 pHrt 44 A FYFolE A71E BAS 2L FHE A% §
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Attt AFAAe s Aow eyt =3 f71E9F HE NS HE
A el B8 pHl T AL ohrts BP0 Ye FA AR WELR AREY, = EYY
A pH 2 606574 FAANL = JEe A71EY22A4e 77 & 99 EE
A ANBARE FAEH] AeEdFEr€Y, 1999) BAL Al &= Aol F& A 2ok

() FERIL FF
EF F FEQA e AY A v 4ea ALTHAE Aol7h YEA 9L

o 424 AgT0 Hae §7189 AT BEI} REALS FFo| FHE YL
BYET o] 2e AFE ofttE AL 47189 AR FolN AL FFo) ZANA A
£xoz Que As 2ok B fE FEES Sl NEHE %2 Yok

}) ESR7E FF .

FA gEngrt EFH7) ojdds EYY XY FAE L2A Huld & o, 3
u|ze] ZFo] 983 FAE 4U1EL FAEY YA g EF AL Fysts
JAAZ Q1A FHeol 22 AT YE IFEFYANAE & ¥FE AL Yot ES
718 F2e 2 AF Ao vgto 4718 ALTE FEHEA Fee %S B
=4 o9} 2 A= F71EU Ago A3 St HAhe (3, 1982)9 ATFEH
o} Yxsta Jeon, St =EGd g HudSAHAA 2dANAE FARFES
Z7MNFA Betg ot 3dARE 71871 AlFste sda AR E A S8R 1
olZE AR 2L F71E FFE FA FATE (0], 1982 : &, 1976)] AT AHAe} &
A Ao B

(4 AN{A 7t 2w, vtads FF

g e Y Ae4TE AR 22 AFeIneH, £71E8 iy, 13, doig
H A §2 AeaTROE FHo| FUHEE FFE ZAe, ole (Y, 2005 EH 22
ARE BAI, FHlTAAE a9 Fo] Zlon o|g o] FHFA Zae] FHo] &
e FEAF FFE Ae BFsh F2 3] WEes AZ4dn.

Ze 2 viaved $FE e 22 AEE By HHAEGE FolgHA
AETAA AFHET F3lo] F7 He AFS vetdled, ol (ol, 1997) Z#2 22
A7E BYPLor, oA otutx A& 7182 AFAA dojz Zo] ohdr} AztE o]
A, g EYY e 1A ste R Bel= d71Est=rt AL /7189 E87t
X189 A 72 BEH EG UYEY TAHLE Eolst AL oA AEAY &
#7t A& A2 Az A e #71€ A HEzted & $24& vehiA &
UAR RA > HH] > a0 > golg] €28 F7t e ATFE B olA=E 94
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A& F71EYY] ABAA JHE A2 YgHIT.

2) EYol E2id

F71 =ES B E sl Eeldog 7M1 a3 AL JEAHLE vyt BElg Mo
e FFeta 8-S AT Qe FE FES Frs) A FEANY HAY FAE
B 18cme Hojof Fohn A Y, ¥ Ry F AZY F A FE I}F A

& 15~20mm, 183 ZEE 17mm ©|3tY A$ e A9 F&Fol gittz 3ot
(2005, EEEHAT2) 77l =EF B4 7189 HA, g, sojeuA] & AF
A, REXNI B LT AshE A3l AF F Eo] ETF A HIE AR A%E 4
HB WA Fig. 49} Zo] £HUEE AQ4AT 1.13Mg m® ¥I&a $E 091Mg m®, &lojgy
A 0.95Mg m”, B8] 1.00Mg m”, EW+4 84T 1.02Mg m”, 484 Heluoh foaA 2
adte] 71U o ZA golAle ARE BT ol (4, 2005 : 3 EHIT4,
2005) A} g ARE BY3, Fol HYAAE 113Mg m” 89} v<F AFE B
Atk FFEE ol9t F Zo] A8 AT 59.4%, WA 64.6%, slol2Hl A 62.1%, EH] 61.3%,
Hul+atak 60.1%2 F71EYS AEE A9 FoATHRT FFE0] FoAE AL ¢
T 71 A ol (EEEHATE =EY #EY)E, 20057 2], F5& HAH Hy
g A4 u f7)E FAL vidled wolxd ARE BYow, Arlyes fUEYS
AgE A ESS HugA & B9 ol FEY BR{FY S A 1, EF 84
Axrt 29159 5147 F540] 371 Hol B F 449 gl FUHe R 2%

pH P205 oM
B1e'°'e Ex. Before Ex.
Hairy vetch No-fettiizer  Hairy vetch No-fertiizer
Rice straw NPK Rice straw NPK
Compost NPK+compost Compost NPK+compost
K Ca Mg

Before Ex.
2

)
Rice straw \\\Véy//

¢

NPK

NPK+compost

Fig. 3. Chemical properties of soil supplied different organic sources after experiment.
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Fig. 4. Comparison of soil physical properties between applied organic sources after

experiment.
go| Fuig ¥tk ol FEA Y ¥l Ao FAHF A o] 80| FolA
Tl F7HE HoeZ AlsdEoh

N.Y 2

A f77] = v EY & 7)eS ML) st ehagdidl 71899 W3R,
Hul, dojelux], 28]l AAE AFA, AITEED, AshE ALt #7189 Auj 2L
71 = &9 Eo #a 7l&d U 53 A4S F9F A9 e g

T2 AVE BSGFE FoaTdd HEte f71EY RA HuiAdAa 23 2

Bt AL AEgeln, FHAEQ FojEuX AETE A_4aTe A ALY H
=T AEFE By

2. EFAISIEAEh S HEtE B Xgo 4aglo] 59 30Y95E 748 ARty 6
A 9ol & FE53t ol ET (-150mvell A, -190my) 0] = L5450 2 Q1% nAl
E9] &40 Z71% ez o)A,

3. FETERA R FFAAM FFE f71EYY d&olEs Aoyt VA wgron g
T oo zolE B o, BiAsE Hulx ey} dojg MNYgrg £471 Ae A
Fe BHAL, 558 A42AaTd HEtd 7189 HErt 33 ¥ AL Yy
AE 3ol frodE AAEHA &UT, BHFT AAHE F71EQ AE JRo= 3
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oj 8% ol 4 - AHA - T3 P - 7113

o7} A 31 4T E Apo|7F I T oA 84T 5likg/10a o
H| 3] EB|A]-L-L 98%, E|H|99%, 3ol x] 103%, A2 A+EH] 101%E o4& <
A A ekgke).

CF7IER SR AY F EYO S e Y REUSS A8ATE, A8 &

% 5o ¥Fo] 2715 W, F38 2 SAUES} WA > Aol A > Hu) > |
PR 484> R £02 B Byl FEHT

L0148 AFHE B W 7] = Y EG V1T B SRCA i B FHRG

£ 2%e 9AS HuldA gasht TAAEA solu AN Auste] AgHA E
Fol YR Beldol FEHIL, A% L FIFE YUBYUS AY wssHEE

- F71H A R =EGRYME 88 JHeA0] e AR YERT

w

I

10.
11.
12.
13.
14.

15.

[E=EHY 2006 4. 20. AF=EHTY : 2006. 6. 5]
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