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Relationship between 0Organically Grown crops
and Livestock In Natural Cycling Agriculture
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A7 49 71EAge A, 571 A7 2 €8 Aoltt. dlF BolA FAA N AEFHES
AU 7H5E ARSI AFERE O /5 488 71 i gL Hy JH2 AsITEAE s A
He HEAIE HER ARREY. ol2fd AAle 4% 8 T Mdes 1 4L oFE 2L A4
2 A 5 Qo

EY 39 24 sSgEde A7H 7UlE das FREEY, FEo] §5 - o8 4 gl #U1H 3
FE°] 92~93% ool Hi, T SHE-L vl FHol A AlHjol &3l gitt. A 2HEe] F
s Al BEY Fee dRJold] il e ddele T diolth o]E FrH Ai:e F=2
sl g o &St FAE FAV TEER T2 AV AAeA O sEAHe a9 29 2o

R A —
A

4
.
ae |
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FITEN FAHERA, 1ERE, EFIE 5
A
27)skag l
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4 o 2
=T
= SRR l
€ % 2% 5 v

08 2. BSOS B4 5E(Tivy, 1990)

Azotobacter \} T3} g9 IR Fo2 IAE W] T AL 32 FE WA 4 EY Al8€E 7t
%9 = T A7 Ax SAEL vAEY FrIsRbgl o3 RafiEHo] gdRUot AMET, ol U=
Uolkz Alsteo] Aitez == 2N} 248 AXAY, obdite] EdHe dRYRE FHe NS 28
o] dojuHAl Hch EF Fike JhAge] Ay ol EAR Ho gAEAY, fr1d Favl #ristEE
TgollM grYo} 7t2Fe g HAEHIE o _

ojgl Zo] @I lN FFFe] Aie F, AR {UIEAX FE] Fert Hol &AsAY &
719 FaTt Fr1E Zie vZIAR EYREC ¥ A E 7159 = FolM ZEse 34 A=
o] 8A o
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g9, thFRe] Fuse Aa AH FAvAe A FHAEE Auisly] dele Ade] 1y F
Soll oJ] ti7] Foll wEe] Jd dao] g3t 2ol g3f tir] Fol| HEohe il F2 A BFol
Zha g2iA gk 2eu AAle A7t o] FUHdl uet A aAFe] @FAFE JolA FYde 1A
Hart AEA S ok 2 A% 23] 3, A, Adprd fdHe] #EE FIYs AA 2
T8 #3& T3t ok =3 AR A s, S T AN &5 g%l o daislE
ol 7] Fo2 WEHe I =% FVHEIL Sl

2) EG A3

EF2 2EAQWIT, Bioreactor 715, 874RA Zl5olghe o3 7]

S JHAT gt wWeb EYEA

& ol EYxd we EY MFERAE AFste A&HA EPIFS Hdste] =Hshe Aol ¢

M) At Tuke) Huo] njs 3

© &% % 23 54

Qides s v ¢ B B4, Fota, 424 S4L (E 1 go| 2 Aol vehirk

1 =i g EAU

Aim

dej

3 = = E % v B 9

E9% pH Ry AR
#4z 714 3714
AQFRF I Wrheol o3 37 £, Aow &2
Q1R &} g}
FaEAN 3 Ech vtk
njgkgas Ay A9 gtk et
4 fsiea ot e}
EgEe] 2a o)% YR gick o
275hg Eh wr}

=4 A= AYE - AT
FEAad & B4
=R o} Bt

Fz )3 A} e

Azt Vs 27bs

@ EFIF 583

EHEFE T3 AR A dFAE [FAB] dsiME TIRHeR EY olgisty gl

Mg 9%t AFREA (E 2ol F23b] AT BUPE =2ol Basi.



H 2 = EYV g EQO| JE FSHX|
k' = = E % T E

% pH 6.0 ~ 6.5 6.0 ~ 6.5
zlg o) Zlo] 15cm o4 25cm o4
% 9% % 5%
A 3 80 ~ 200 mg/kg 50 mg/kg
FRAN FF 120 mg/kg 450 ~ 550 mg/kg
Zre] gk 0.25 ~ 0.3 mg/kg 0.7 ~ 0.8 mg/kg
Ed s 5 ~ 6 [cmol(+)/kg] 5 ~ 6 [cmol(+)/kg]
ol 1.5 ~ 2.0 mg/kg 2.0 mgkg
FETA 130 ~ 180 mg/kg -
CEC 10 ~ 15 (me/100g) 15 (me/100g)
EC 2 (dS/m) 2 (dS/m)

® °J°ﬂ"1 7183 A8 2d

A8ZFAAN 71T 583 A BE f71ES EYOR IGATE doltt. oagt /f71ES EYA

2, B9k EeAe ANET, B ARde BASIIE 5 =dEAe AAAA g
oA & BYEe $712e A2 FF olgd 4 Uk %R FEL) P ¢
st} Eopel FIY w4, BUH S ANST a1 2o 93388 ol

FRapl spl= B3, 259 TS EUTh
$712A99] §7120 8 9 EPNBA X180l el Codex(ZAF7INE
e 2ol TSl ok

® FHE, SuldE =E A4 2o v 2 SHAAES Lol Wk

® THE 1A SN A2EE 20Em] Be) 5 471298 B¢l 8o @k Jg Hy)
T} EpiRe sdol ASSE 2% AAE @O AT BTeT BES FRITE 6 A8k
BSols ALgol Fsaitt

© Ale) EPISE FAZACE BT &%, BiE 2 A2 4%H aTEE 22497 99
AR sk e ANEFA PokREI) obd HlgTIsvle) JlERy, SEoT UE Hujg 7
22 9 Tohe, 3, EEYNE, SRRV, BE 5 SAzdY), AR DHE ALT £ dou 83%

3t 2 Ao F-o kel A7t glofof gt

A9 A

3) 7}%‘\.—354 -4 5

© 715E= uidF 9 Hg 8T

Sevet 3 wjdged dis] $A71eATA000)0M e Y 25 o wpdFo] (AT 350kg
71%)9) 7A-Sol= Ztzt 10.13%} 4.5kgola BA(HF 450kg)ollAE 24.65 11.0kg, SHAAZ 60kgy= 1.6
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2.6kg olRom™ AtHAI} SA9] Ewuldgo] zHz} 12749 90.5g0 8 B uakaw gt
2 34 20033 V|E VA TEERE B AFE AR £ 33,1158 Eol, o]

[

]E‘-a_ HH}H 2o 7]3

Z Be 19,8424
Eog AA 2AF] 60% AEE AXFIL = 13274" EoF 40%0) HFegch FH ols WS
H|g AEFog SstE A 2353598, 24t 156,139% 2 Ze] 151,8158) sidEct (& 3.
H 3 538 d 2 UM U HE 42
. WE=Rs A = LAHAE) il HE AHE)
TE @ 3 v |Rwwgm| "2 | a9a | oz
& 9 1,480 5,457 2,431 7,888 45,057 33,430 39,322
A A& 519 4,657 2,082 6,739 33,150 13,742 26,747.
9 A 9,231 5,391 8,760 14,151 100,874 69,211 71,289
= 99,019 4,337 - 4,337 56,278 39,756 14,457
g Al 19,847 13,274 33,115 235,359 156,139 151,815

- AR : 24+¢(2003)

@ AYE 715Exe] vig FFF AE 87F

Seustals BAE JiEEae AdsiEnE 2 AN 88.6%, Ak 7.5% 2 #dulE 3.9% 5
o= Agga Qo 3 el FAA M 2 FREIE STHS i 2453748, At 17,1708,
Ze] 15337880 Gkt (B 4, 7EEEsTt AAl 3aE0] FiEoR 88 /e Fa 1252118, ¢
AP 1314698, el 127,828B0% F Q7% F Ak 51.0%, A 112%, ZE] 83.3%o sk,
2005).

T8 7 oY VSR 39S BY, AUiE> 3> A8 59 ¢o8 d8A U3, ZEANE Ee
TS =g 3A dAdo] A 52413, AF 24,8108, ZE] 32575808 s ®o] aEon, ot
o2 BE, 39, Ad, A7), WE 5 2R FAEHL v ¢ = Fie] A9 nEdiAgol F
7157F 133.9%, Sd°l 108.1%EH o7%E ZIAfD YL, A Lele] AeE AVITIE 76.6%,
86.3% FELZ e =HT 2 Ao UeldthE3Ar|&a7 4, 2000).

o 2ol A=Hor EohA A JIF ATV L@Role A TS FA E Ao ¥
74 &A] A8 FAASA FellM e JMERart E8H 0 A=A Rl UHHoeM e AFAL
A= Aoz wgtEd

web FhERne) &eA Azl FuiF olgo] IAETE 234 WA sFsA WA A8A 59
2 A 198 ¢ dE Ao ddd
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H 4 Ut SEXN AE YESS TI(H, 2005)

4 A& A A Z g A/

ZERRQTH (A) 245,374 117,170 153,378 515,922
slsmg33% (B) 342,454 132,229 156,981 631,664
7tts R () ® 235,359 156,139 151,815 543313
7SRy FEAAEEIFSE (D) - 125,211 131,469 127,828 384,508
FYEol8F (B+D) 467,665 263,698 284,809 1,016,172
FExHF (B+D-A) 222,291 146,528 131,432 500,250
BARAG 25 FraTH 12.8 6.1 8.0 26.8
BARHG S PE FUF (g/100) 17.8 6.9 82 329
BARAG FFEEUF 24.3 13.7 14.8 52.9
BAAAG kI 11.6 7.6 6.8 26.0
slshig S5 139.6 112.9 102.3 122.4
] (%)

FUHE THE 190.6 225.1 185.7 197.0

® 7158 EY FE 3F A 7'

s 8 HHE AN Be EFAES Ads "t olgd o2 HYule dEFAFN
AT e FAT vl ZEY HelFHe T =Hol HATE APEAITIAY vjAEe] el
FE 2¥HEe 258 vERlold AEz=gon PsA ed AlEgtess 4B Add 4%
7 A =3 H7HY ARl g8 dERE T 2AT AVIEL ESFTY AFECM vidEe] V]
s serslel o Folgle nREASIGER W EYdo] HEIt). olgk FAld EFAEESS TF
o ojsf EFe =2 7= & YUzt F49r. ol9 Zo] VEER Tl FiE AV1EL EYVIHEY
o7t Ha, olgdl 3 S4E Fd EFVAEL HEF FeAgoR Al NASRART EYRTS
F33HA v It

9 GES Ao 9 G 44

SEsPIE A718e TS 2 gdolE ThERe] 422 FAd AMToZA Sl Ao
FYE FANAFE Rol FasE F 4Y A PHEIAZ siFolt HaTe FHelt AYnAE
Sl ofaf Age) JHE S W9 U FANA FAG B B9l the AgoiA szt wlxA
FF HEh o) BB TRV Tt A2 onlshs Aol oheh aztoht ulaE U ok 5o
4% TES olshs RoE olHF 2ddM TR FANAEC] AZT & 3 Wt

5 22 A%

2ol FAE F2 TR AT §F T AUl QU BFBHe) vhd vAe] ok okt sl
29 59 glole Aol ZBalol, ojzizt ATt AR ke £BEAS FANE AdT A
ol SHoR BBl BE WAl B AL WAL At AR Aol wharaat.
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ARl wol BX(55.1%) i Qlom, FEAst dAlAE 21.4% REHo] itk 0|} o] f-ehzt
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TP S SR RRE T3 4 g vagRe] Sl oF 12 v S4) sech

B 5 HEMHl AFE JHE ®IIAHE

@9 B

vjgE AQ% 7He- ERRIYF v QR v &

AejA S
As |2 | Zg | AA | A& | A | ZE | AB) (B/A)
Frdd 6.7 4.6 5.1 16.4 13.8 7.8 72 28.8 1.75
47 A 11.2 7.8 9.1 28.1 25.1 15.7 13.9 54.7 1.94
a2 A 13.5 9.9 11.7 35.1 6.6 8.1 4.8 19.5 0.55
3 of A 11.7 7.8 9.1 28.6 7.4 4.0 43 15.7 0.55

A2 . P71H9] 821(2002)

1) BopA(EEPNA BaTA

Selvel Ferle] dEAed FFHEY F=2 Al B, 7HEERE A8IA @1 ARAA ¢ nE
RGN 718 S99 FEFAE UEhd Ao] (& 6) ol

® = A2F2 UL AEIRE o, 718 FdFe AT AAFAE 40~74 kghart FS5olEe,
A&EAA {718 F9Fe FHE T8 EPISEY A9 A #1532 /712 Hy| B N BS
ke o] EHIEE Sl frefsita st

@ B Al F BFL Hol Y& Al /718 FUFS BAR, #F 9] C/NEo] Fohd E3&rt
ot mEbA wid B3-S o] ¥ AEuE AYoE FAATIE Fo] Fow, FEge] Aa 50~78
kg/ha2 F-2RE {712 HulE EFAAF ot

@ T4 =u2HEe] MARE C/NEo] 21, =] 490, §718 dFo] HPsta, 2135l
Forng YRAMNE L3S, FTEY Adddiis 2A4F BE A F FoelAE =Ystd EY
029 {§718 §4FE ITMIL, Ae 3ATHE ol Aol dasit

@ ®lo] JI5AN & o, EFFEL ol§H o] Foug, EgoRe] A& #7|E BY& I3l
o EPSEE & FELE AR Ao] 835
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H 6. HREAHA WE =EUQ RIIEH, RIELE, FIELTE 4=

g7 3 Zagexel FHX|(0], 2002)

A g o | TTESEM A Az | 22 | AR | a7 | AaeA
A FRAA| 35 (kg/ha) (kg/ha) (kg/ha) (kg/ha) (kg/ha)
3+ 4 11~12 280~300 3~15 33~65 110 V40 ~74
ek} 7~9 64~100 0.7~5 31~55 110 - | v50~78
23 + 4~7 100~155 1~8 80~150 110 | v30~A4350
oz 2] + ¥ 5~9 120~230 2~12 80~150 110 V30~ A50

1) 7183 ARG A3t FAXABIY: 7% AdE-9] 25~30%)

2) AL F71 AL 1.0~1.5%2 ALt

3) FAAHES f71d e F7|88E AT 1~5%=E AN

4) AxaAFe B A2xnAYQ] SUYSA(Azoto - bactor)2] $ZF 10 kg/ha, Algaedl 23 FAAnAFFE Rt
20~40 kg/ha, FAAI(Rhizobium bacteria)ol]l o3+ Aul7|17H52) 3143-S 50~100 kgha= AXF

5) AreT7He AYsYel o3 FFAMF

6) ALFAE ALFFHENELT + AAuYY) - Ara7Foe A

2) FAHADARANA Y EBFY

Aode] ABAEAL F2 GRS AR FUS olRelAT Ut PR} AT FRISY
o] ol B Fo} FES 4T W, Eoke) BAEFL n2F AL Pasid.

QB FARE AF 150~300 kgha Wele] A2 Bee A, AraTe 12~130] BF 2
of AEFDE, A Ao, T WAS R Aol JYAF AHEdo] H7] H9me A
ulge] Aol wig ojdc). | |

A2ols AR B Alo] BT uAlgo] YNSET Y FHolNT Thedt e AR}
< e "avl 9ok

— oule zA Aol Aol we REIE Agsle] 323 2ED £ Y=F Pk

= o] Ag Aldle AaEEE JG) BHst & AT Tt AAHES Pt

— o] Ag Aol WA EF Fo| A= F2 FFS 2T F, 2eFe) GE oTH BT P2
e FRES do] FE AR 8L Hast Pt

— oule] o}f Folk= kruole) Aol Fhe Arsheln, HA e Aot Egos w2
459 & Jd=s Pt |

~ B3] GAFolE Do) ThREAG] o8 e Axe) APAPe] gome Fejsof Frh.

- ARAAEYFe Feole e WL, FulFe] we FAREL Al EFTY FEYEE F

%, O|REES 3o ZEPEEE T2 FH EFF] #71E FFE goFE Aol d8Iith

3) Weok, 342 A9 859 73
Sehjete) ARRAZANN SBEe BobAtiold BFEUS dEd T B9, FU Aokl
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AE 32 A 4 39 B2 FUI9AS Y QARY Ao 7P oldHelt & 71
) = 71 (FE)E ek §4 Al2EloE, ded 2L
o AR i‘iﬂ &4 e BAol8-E ot BE AEAAS Ao B4
Aol gob 2SS 78 FHAZE & don, AR
H] =2 %}%}oﬂ/ﬂ AT A AFe FHo] sk, UAIR TSRS A3 AlEAde) A
ol 8% frIAtdes 8% 5 I, tHIRR A9 YoM AFEUn Satde] dARE Aol sbs
stod, FAEQ {7133 FFl F5Hoz e & 7] mWEolth
olE AN Tt Ze AGE ARAAL s Bl % A8 Fd% FESAE BEY @
A7V18FH f715te] QARE &, A9E 85U 71eAAsL Sysjolof gt
© HokAdolN &5
A FEA B8] AR
- 771 F=2 + A
- 771 F=& + A
- 71 F=2 + o}l ghojagts
— A& wA] + Bejxe)
- 255 + 39 + Foagks

i)
Jo
N,
_@.
iy
re d
X,
b
ol
flo
i
ol
l
>,
B
u
A
o

o3l
WL
o
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sl
)
ki
¥2
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X0,
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it
é
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2_'4
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(o3

im y
O

TFAE(G0%)

Z =

fle=ded) + 2 g
AEFF 45~6.0 tha : 9.6 tha
TDN: 37.5~47.8 % 1 66%
TDNZ=3F: 1.7~2.2 tha : 6.4 tha
ZEAY FELTHE
110 kg/ha : 91 kg/ha

3k 9(350kg, 0.4kgZA))
Hol(IDN) B =
2.88 kg/F/Y 14.6 kg/5/Y

1.05 t/77/4 5.33 5/
<8 F/ha> <42.6 t/4>

ZAVE(T0%)

<201 kg/ha>
bt (8.4 tha)
P2 B \ /

2284 9 23% =89

FNAx%: 3~15 kg 42.6 t/ha
A2 33~65 kg (N: 0.4%, P2Os: 0.2%, Ko0: 0.5%)

N:170.5kg/ha(0l&Jts2 : 55%)

=% 1 129.8~173.5 kg/ha >

e : 27.2~ 71.2 kg/ha >

<
<

=
[=]

U A
I

d8 3. +=XI BRAF0 et &8s oAl



B. AlRAET ZbAS AR
= 71 FEE + TEA
= #71 F=3 + sof2HA]
- #71 =g + AR
= MRS v+ S A
- &5 + 39 + Feags

EFAER(30%)

Z =
A E & ¥ + 35 9
AESFe [15tha : 98 tha

TDN: 59 % : 57%
TDNS=F: 6.79 tha : 5.6 t/ha

\ A 2(650kg, 3.5%FAL)
Hol(IDN) ¥ =
—p 681 kgS/ 356 kg/=/

2R A o g T2k 248 t/5/% 13.0 U5/
110 kg/ha : 120 kg/ha ZALE(70%) < 5 %/ha> < 65.0 t/4>
<20 ke \ (12.4¢/ha)
| N2 =

2439 g 9AF il L Ol
FA% 3~15 kg 65.0 tha
AT 33~65 kg (N: 0.5%, P:0s: 0.1%, K,0: 0.5%)
N: 325kg/ha(0l2IIs8 : 55%)
=g 2148 ~ 258.8 kg/ha >
2 Xl : Vv15.2 ~ 228.8 kg/ha >

<&
|
=

<

8 4 MNZEED ZAAS0 2Ft &85 oAl

@ TG oINS 285
A B B ANEATH AAT DA AR
~ §71 Wz + 3R
— 7] A2+ AR

— AR ZA g ofxA
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TFAEE(10%)

gk $(350kg, 0.4kg ZFA)
Hol(IDN) # =
3.70 kg/5/

1.35 t/5/%

<3.7 F/ha>

BxA(LA=ET A S9EA])

HAESE: 8 ~ 10 tha

TDN: 50 ~ 60 % 14.6 kg/5/¥
53 U5/

<19.6 t/4>

TDON=3: 4 ~ 6 t/ha
A FETH:

ZAFE(90%)
A \ (5 t/ha)

kg ol
19.6: t/ha
AATARFE: 80~150 kg (N:0.4%, P,0Os: 0.2%, K,0: 0.5%)
N: 78.4kg/ha(01BItsSE : 55%)

< EX 32 1241 ~201.1 kg/ha >
FSEE 1 v25.9 ~A51.1 kg/ha >

B. A& Zo AAsdy JAT FaAikse AR
- 871 A + UA)
- #71 A% + A5TiRE

- AAZ2A] g opxA|
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=5 A2(10%)

%=
f71AF@TerE) + & °
AE<3E 10 tha 1 9.8 tha

TDN: 65% 1 57%
TDN43: 6.5 tha  : 5.6 tha

4420 Kg)
300 g5/

0.2 kg5

110 ke/5/4 73 kg%
ZE AT
<110 S/ha> <8.0 V4>
55 kg/ha : 120 kg/ha ZALR(90%)

<175 kg/ha> (12.1 t/ha)

E ¢
2484 g g E=gdF
FNEALA% 3~15 kg 8.0 t/ha

HAATAF 33~65 kg (N: 2.0%)

N: 160 kg/ha(0IEJts& :
< BA B33% 1 124 ~ 168 kg/ha >
< BN B 7 ~ 51 kg/ha >

8 6. /771

>
gh
E
rQ
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o
08
N
>
1o
2
10
2
MH>
foh
olf
e
2
>
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