oS3 SURE TE S 715 EUIRTY SXjt SX

4=H 2p

R I A
(SEVEY SYULIEY ABYYY"  CRUHD HRFSYATL™)

SANFYEY, ALEAYHY AR, = $1EAE 20 I AL
SRS 15 SHe Uik BelEdol SJald F4, dly] 2 Eoke] eqiEm
A o] sl A7 BARAS dAelA) ofe A TEY IRLS
AEol Tl T W, Bl Yt AY AU obrlEE A
Seol o8 Ao Soll ot ARAS ABANY WAAT AFERHR
o o2k FAE FAANE A% BAFAZA TP, Bok el A4
BT 2712 olu] 5%AEY § - A% Fo| WE i7lol Ha) gon] A
o Fz9) 2T WA Fol5o) AAAYAY 2FHE 2 ok,

SHAHEV) AU E A5 ANdAeES S0ng/l2, ALAE A2 A

e 72 A, AMAZIEE JolE Fol JIEAE Aelol ¥ o, AR

1) Post-doc 3%,
2) (ABT71sdqEsle dagart A 4 - 3 JFAaIE.
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EHEHL 0.000lng/12 71ZANE ReED v, E3] uliE (.04ng/l, A3}
22 (.05mg/1, 2R & 0.00lng/12 1 71EXE A Qo). 7 $HT
152 o] 71228 zulA) %) 913 AE e AAsta g}, |

31738 HESE A4sq]e dste g INM(= Integrated Nutrient Management,
=)

N

La

Zqtokiae]) 9 IPM(= Integrated Pesticide Management, Z3P43alA])S
AFE 3= P9 Fe] 1967988 SUL Az, 1Rdle A F 71l
A, oA 19939 8E] A AAIF o2 Axsx o sE oA Aalg
T AT UHHE 7AE wAEA X3 H AR HuisA =HAc.

weta 77N RS AgS dAklE f71EE AlE TeEH B JEid
o] Ao} EFE A FAst AelAE BESUA Aol HEA
A FAEE Ak f7lEdde] A3 BE] S8k shiel dsted df
FEHI gloH, vl Fog Hisjolop o] whdslrhes Al Hol UlF
L)

=49, A9, vER=E 8ES §59 $71%7H5E IFOAM(Basic Standards
for Agriculture and Food Processing) @ EU(Europe Union)7} A8 7|55
ol Eoto] U2 e E7Eel. 9 F AT A3 A AE A ¢
g ek Folle EWISES A - FAs skl &4, FEAE 2 SuAE
< 71EH o Afsfolt s AR FAS A don, tk Age] il Hed
e AseTEe FFAIA ZE R il st Aoz
A& sliok 3he Ao TAsRR §ick,

b Bae f7lsdel dolA A4 FEHoRA ¥ ofYel EQHISE
ZFAQdozA 5oz AA FEA A BANBEEER 2 HFE Fol Aul

© FHE, SRR kLA EAE dobsledl FHe

.":_
E she EoRISES fA19 S5 Hste] ERIEES AdRe] e #U1E, &
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14

Y3pe] ABAS nARTA Gkles, Bel Hul - Faage AAE2A

ALFTHAIE EAsIT
Z2 gulE A8ste s s g fel vt U5 o W2 3%
2o AL sislo] FRAAR QoA FHAEE, FulAEAuel] A% AHFE 8

$715el 70l vlXle A S5 AEAMNHQ B ellA sefetarzt it

2. $7EYAIAY EPISE $4 - 3 2
EECECE

71599 BEE EORISES $4 - ZUATE Aold o)F SAelie okl
o AE FIEA(HLeldel U HAske Aok et

BABAL wAEe] 4A BalsE uRA4EAT BA4EA(Humue) 2 T4
ol oleh. HABAS EAAHhymic acid), FRAGulvic acid), F2(humin) 5
02 F450] glovi(Scheffer and Ulrich, 1960), I¥|8Hsol4 Bo] AXHcH
(Waksman, 1939). BA24% S3] 2a%o] Ro| WAss, Hao] AHYSE
BAzel dhgpo]l Zrbhcka dhck(Scheffer and Ulrich, 1960 : Bannick and

Ziechmann, 1991).
HAZAL 748 gadels, nEALEAE 28717t wol Bk geld
MAasHEE gk &4, F9 - HEg AT, 9 34

Aasiole ASEaEd, SRy 30, 334 %w—r% R, A2
SFEEE) U AT EMGETAE BAFY, FAAL TR F23 o
32 gheH(Koepf et al. 1980).

Wit oz ABAe] Sol Y& F715E 95%7} %A, hemicellulose, cellulose,
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lignineg FAE] i, o] RS B¥e frlietaet A4e £33 5 71
A 7]eddkcHButler et al. 1973 : Fengel and Wegener, 1984). whide 47
2ealiElo] A FFde]l HAY eladst Azl ERAY 78S o|Ft
oht) A}, oh|xd, B, 714 wele AEA 2EFY o 10%E AR §
d olEE AEH AFERFE 4A &EEo] uAEdl o) el o] fEER
FHu| e o] wle F23t gks o = glvHPaul and Clark, 1996).

29 (a® D B FAFEYH #7189 58 vehid, dibde
2 BASERL Ct-3go g FAGcHGottschall, R. 1985).

structure
plant C
(3 Years)

Plant waste

metabolic
plant C

(0.5 Years)
co2 Co0z

active
soil C
(1.5 Years)

Caz

co2
(4}]

slow
decomposition C
(25 years)

C02

passive
plant C
(1000 Years)

(28 1) EYY9 MZ C}2 £ARE2(Humuspool) AO|IMS 77189 FEZD(Parton, et al., 1987)
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FH|2Ee A Rl Bol Yv #7118 A 49 Lignindteol 9
stod 4A BaliEle(metabolic), B 47 Ell=A oh(cometabolic) $& &= T
EE oK Parton et al. 1988). Aol metabolic plant C9} active soil CE3E
ol ot 0.5~2yell ZMA Falldch, FAe A8 ZellEs $71588(slow
decomposition C, passive soil C)olgt @AHem 2 B} 25~10001de] el
greHRayner, 1977 : Paul et al, 1978 : Parton et al. 1988). Active humuspool-&
H| 5] FFoll ofslo] Falirh FAsA Aehsl7] wfFoll passive humuspools 7
9 olFeta gor vAdt kg FHUGE vlETEY 2L A Mgans
Yehdh, Passive humuspool® #7142 matrixell oz ZHilxlo] glojA
Egrz May, 5 2 Fede Msle 535 23 gitKParton et al.
1988 : Hayes et al. 1989).

TR 801 Y 1AL $452 BTl o8 Baizlo] NH;
N, NOr-Nez #3tslo} fei} u]dEol| o] 85]7] mlFo) okilgFEuio)s] wn)
ohiel Eohul&E Fol F93 9u)E Zerd,

EG #7129 islo] e R FolA st £93 AL Aiold, B 2
ALY W% F71ed4olcHPaul and Clark, 1996 : Stevenson, 1994). ¢71%
o] EME W fr1ALFA Fo Y FAT7I3AL(potentially mineralizable
Nitrogen)7} 7}-&3}5l0] F71e|44E FF9c}, HAHZog #iuict 1-3%<] $1d)
ALt F713k=lo] it 50-%0kg] A4E A ZollAl FFaEcHDiez and Sommer,
1979 : Standford 1982 : Amberger, 1988 : Kohl, 1988).

(T DellA £ = gRo] B4 24l 9 FAIAAL v BE BEKBiomass)
I ARPAPE gk, vlAE AR A YT AdE AEG AB] 7))
7h S Foll 7H e FrsEle AaEoln), o] B active soil Celar s},
2 717 ol AElA FFE 5 e #1849 Poole]tk(Schnirer and

- 147 -



»BR7IE U 9 aily| HEX|H e

Rosswal, 1987). of2] gtal5oll oJshd o] Ai9l ke thek 30-360kg/hadtz
tHAnderson and Domsch, 1987 : Azam et al. 1986 : Myrold, 1987).

(38 2) EYUHAMY =29 =#(Jansson and Persson, 1982)

254U BdTIEE(=active soil O 1.54 bl A Fallslo] $7144
7FESHAIA NHr-N, NOrNo| delz Zaf Fo. I8t f715delAe 44

THT TAAAS Aol whE FIEEAuel o AavAat el

i

% |42 H4Eol $45 471%0| Lajsle] BT HEHR o 7
e FpEEuY Afez FFHE A4e] ghez FEsicH(ansson and

Persson, 1982 : Koepf, 1996).
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3. &3z EgEe &3}

Aol AGAE THoZ UE FFY 4TS URT AL SR A
e ARAlth, 248 ATiged B4l BE AEE SAHe Aol o4 2
&% 2453 32 o] EFGIEY A58 dAsn AGE §A%, A
o2 Eqke] BeA, B4, ABHA % A=A Balelo] 2Bl T DHEA
& vigoz BAZS A% del AL 4 Uk 2B ol axe £
& REBAZIT 29 4 o182 FU, oL Ael - AT 54, E
PN SAo] thE AZo] SAEY] WjRel Eoel w3} WAHL, AL
e 2Eo] S WEol B2l 5 AAGAZo] Bk 7 Zo REslo} Ea}
o $/4e 38 WASS SRS, E opd Aol 2] g2 o
2ol MBS ZRE WAND, 1 4% B $E%} 2499 (Koepf

and Row, 199]). F3#a2 A4v}t S84 FelihfEd Bl H7cHE D).

o
nfo

d

(B 1) T8 2 MEEX(Sand)2} SE(Loam)0ll ZHHSHE 2 HEY 2|9 Xyt
(dt 248Z/ha) (Kohnlein and Vetter, 1953)

o = EA (-23m) | EA (23-f5em)
= 09 -

Loam | Sand | Loam | Sand
Agd 8.6 - 0.8 -
AgRe 6.9 9.9 0.7 1.2
T 11.0 - - -
Z2uot o8 Eabe] S4AM, 14 19.0 31.0 1.3 2.9
Z2u9 o8 E3o) E4A), 24 - 41.0 - 3.3
A e 3%.0 - 6.7 -
M2 2w 13.0 18.0 1.0 0.7
w22 8.2 15.0 0.7 2.4
z A& 35 | - 0.7 3
ASE €F 5.7 - 0.6 -
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e (E DellA Benlo} 7ol 8t F Eofol] Aol Al g8l Aol &
oo HAgerel] 2 odgke AXed ol wa SAHA Yol ﬁz}%ﬂ az
£ UehiF71 = gk, 249 o8 3o SRR, AiAE], AaEE
B, HAZ 2] G ARAEe] B oo He] ZFE(2560dt/ ) S Bl E
€ ubHell st A5 £ AL 49 Hel AR-E(10dt/ re)E Sl i)
meba ZEeil b 3o EAAAE, ASoiAle, HNEEY, HAZE
9 2EE vhd Al Bl A7 8¢S AATE ooz A3l B
HI SRS 4] - S8 F $ak ofdzg}, FAo] BallElwA] ofite] wEEe] AlE
oA FFdct. BHHoZ 1T AEF 30-100dtS] HelAFES hed 40-2004g<]
FNALEE Tl = AY T2 595 Jeliga delKohnlein and Vetter,
1953 : Birecki and Roszak, 1961 : Serbanescu and Catrgiu, 1961 : Hagmeier,
1986 : Hess, 1989).

FAAAlY ARl FHEY] 2 AAEEAY Hie B AFH
A olfell Slk. & AAEY wu] 2 HFFF dhEo e A4 &
#3 C/Ngol| ahgslo] ALY o]fFo] wist=lct, Thaer, A. D.(1752-188)&
AL A2, S A ulslodel B, FRAES A Xl
& Alolok detm 7pe3ic}, Eke) FEATE nelviz He ALE 73
Hae Aoz BEsiaat dojd

Vicia faba L.} 22 FH2EL w725l vlgle] B 49| ALE B
APATH, HEFFE B2 ¢ ALE G AARIIEY Fallel] osle

A2oh PEsenl o) A4FE Ad Adoleh Gk of e Ak ke B

Jﬂ

ofrt
ax
i}
L
i
_?—24:",
>
&
kd
b
o2
2
ol
S
X
i
(s
W,
B
Ao,
o2
B
°
ﬁ
td
ok
k)
n
P
-‘24-'
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FHALIt, el 40dt/hed] P¥F FHAE FAFLZRE] ke 180~200429
747} FF9ck(Kopke, 1986, 1996). kol $loll4 Aget AEE He

s ALl S AAFFE 19l oF 400ke/heoll Zek gcH(Nolte,
1989).

A
LI K 1 H )
80 -
70 - -1
Ny ’ |
S I ‘ ]
& 60 | |
=1 { '
(dt/ha) I Ay={686+0,16x)d, + 7844,
50 . J x =611
| ‘y=(41.8+032x)d‘+765d,
l x, = 108,3
0 F | Ely=(052+031xd, +740d, |
| ! X, = 1264
| |
j |
30 - l l .
L 1 JI | 1 J
0 40 A E120 160
84

MHAELEAZHE (kg N'ha)

(38 3) HF dHiF F2E VASE NURE el #2UQ Z4F T (Korke, 1987/1996)

2ol (o’ D2 AT, PFE, HEE AAEE Ausigle o FE AL
o FHHFAT 79 9 AALTFFE vehliid, AR FRERERPR
FE 84-108kg9] AaE HAFH WA Flof 69dt/hedl TS St ol
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FHEe) AAB2A F& (ADBLTFSo o8 Aoz Adue, W
o Qpui} Al el saael] AAEZA A Jake MAA ke

4. 771540l $A9 n|A= dF

23
ik
o
o
zl
o
£
o
2
=
ot
£
(o}
o
i
I,
‘.
‘HJ
X,
L,
ju
B
2
o
T

A 5] 3R FIlEolAE SRl Tl sted AuEE A
1AL 89 A4l TR AEE ALt SRR 2 7EEE] 4
THET F4FE A4 #9208 AL3nE g Al £25E ouiAlL
HE A7k 4 9l3(Haas and Kopke, 1994 : Haas et al., 199), CHi, NH; %
o 7ta¥elz 7] FoE 3AEE A(Geier, 197)2 A&7} NO3Y Hulz 2
s A& Folv 343 Afte & w7 UKE, 1995 : Berg et al., 1997).

o <ad He ATRAY FHA C09 BEFS 57 Fsrie
B 28k,

- 152 -



oz
1
-3
1o
H
1o
H0
>
1o
ol
™
-

oS3 SU{NS YHE S IS

P,K,Cabl2  JIH
11.5% 5.7% k=

Hiw X+Ol: ,
L 6%

QIIs Ik B8 =0t
Z0.503¢ CO,/ha & 1.253 t CO,/ha
(18 4) &

Iz 771500 CO-U&bI2(Haas and Kopke, 1994)

$71571A) COrtEae 1had ¥ 050322 Fehsvlell nlzelolg of
60%AE Wokch. ol WigtAES AamlE AzAlel WEEE COrdEdel
g Aol Aoz 715,

Ammonia emission
(Ton NH;)

Potencial of greenhouse effect
(100 t CO,-equivalent)

Primary energy input
(100 Gigajoule)

Acdification potential i
(Ton SO,-equivalent) e i sevurto

4 v L3 LJ

0 100 200 300 400 500 600 700 800 S00

Jl konventioneli [J organisch
(18 5) R7IsYn BYel 0| 7B 0Kz FB(A-ES BH :5674ha) (Geier, 1997)
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g edE ol AM 428 wAlely] slel integratedsd, = Zdtod
Fdeld ZgEauAl 952 o] AEET et ZBoA Lo ukZo] ]
83} 5% AEY Afoll Yo} Fol, ) HEE Fstoz °P7lﬂ-t— L3

A& WAtz she Aolch. integratedels Yol "integratio’zh= 2}
dofold felsiglon], “Sahlel wE “Eibit el og H4std], 1967
ol %92] eaQl Hans Steineroll 9élo} 28 X535 Edlo|ciReinken, 1992).

Berg et al. (1997)7} f71&7}, 57t 9 integrateds7t £4-9] (-30cn, 30~
60cn, 60-90cn, 90-120cm, 120~150cn THBERS] AAeddteke H A3 Azl Zau
= AAEE A 71509 FAEAA(B)oN A= ARddteko] Z2wE A
22 Akl e 5715 FAREAA(A)NA Hok dxs] Yokl 6).

020895 201105 100396 | 020805 241185 10.05.08

s

YOO

-
4
i
Y777 X
(TARXXXA
4 ' o7
o
2
s
K
5
3
g

integrated
: organisch
1” — P~ & ¥
integrated
] conventional ™™
. AlB
200 - ; y
‘Nitrat-N .
(kg/ha) Soildepth (cm)

Oo-30 RIso-s0 Meo-s0 Nso-120 3 120.150

i : AEAA
farming method A = 3
organic AR, #9u) F2v] E4A > A9ES S ASY
WO dge A | Asuel 4RSS - Ay
convi

(38 6) organic, integrated, conventional SHOIA SEEEH HHAN 23t £29|
B Adste(Berg, et al., 1997)

- 154 -



o510 =6I%E uE SB R7ISY EUHIZSTl RA% EW

% ARAA Ash Bl QibHoz ZAEeke] el Blsol
integrated’s ™ol 4 Hek 715 HolA WAl wokeh, $714uIE, 5 Sl gol
Yz BFY SIS TAERY 2 AIURHA 5, 199)7He vz
o Asjolch, F2HE BATZ AN e integrateds YT} Valse) 2
AAIAS Eodel AAFFS 150ppmE AT Yo} $F2 AR Aeke 29

¢} 7Fs4ol v,

5.4 &

A, SRS Al $7153e FIH 2EQl BHSES 84
ZAsk7) A% RS SARRAANN FoislE $1%, 249 Fo4,

i f715%0] Bl HIAE e 18 Ade ohed 2o,

@ AP, AS5AS YA 47159 PR WAelT FY WA
4 BAE ANE Moz B §RTIINE BR7) 715l BARE
AFhe Soz AMAeE AUsje] FozH 1 Fib abit Zjele
40 ek,

@ $715Ue EPISES $4 - S0 ool HHoz Pae Akl
5o A8 g, SRR, SR, 5o Zaue 2o ArAE
& A SRR ALBAGIA B50%2) BFE Fol Auletz Yok, S
A5 AAEZ AL D 59 WFAEL NS ool ARTIHE
ko] e 8)~110k/haolgom], o2 elefo] Seko] Zhsigich,

® F 715 HoIAE S A8E T uiol Skl E AR &
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&5 dUALREE AL 571 glew, CO;, NHy §9 7kt wEsol
oplHe Wede ¥A & b Yok w23 FHAE, AsAES AFE
2 Aulsle FRAAIS A4S Fotol HAALE FAFl FHE F
024 F714an 89 A glo] HAEMe] shsd Eite] ozt ZHEY
el At EE AAAA Aol SEHo] Al L9AE § AL
d FEe A E 5 U

@ F=ellXe 77159l F71AHE, 53] HulE Adshe g A3 94
slo} gou, w715 BAE AL F71 8418 A% fr1A4
A F71EkE 9 7HEs, At hEdlell tid 7 9 B SE Xl o
3 A77h v A AA etollA] o] FojHof sh= Zlo] @ FHAlol},

Faed
4T (1999 29 F9 AT BAREY ASBY el 9T AT

A, == Asd AL A, 7Q2), pp.138-155.
A7 5 o8 (19%) : AR $5471%599) $HRE s AT
§4k, =7l ediAl, 5(1), pp.45-65.
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