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Principles and Skills of Organic Crop Production with special regards to Germany
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ABSTRACT

Within the paper, an overview of organic farming in Europe countries is given and
the Principle and skills of organic agriculture is shortly reported with special regard to
Germany. The overview information on European organic farming is covered such as @
development of organic farming, @organic farming organizations, (®standards and
certification, @ implementation of EU council regulation, (®state support, ®
implementation of Agenda 2000, (Dtraining and education, ®advisory service and
research situation. In the paper the principle and skills for organic farming which are
practiced actually in the German organic farms is also reported. How to maintain and
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increase the fertility and microbiological activity of the soil by D cultivation of legumes,
green manures or deep-rooting crops in multi-annual rotation system, (@ incorporation in
the soil organic material, by-products from livestock farming is one of the major
principle to organic crop production. Pest and diseases and weeds are controlled by any
one, or a combination of the following measure ; @D choice of appropriate species and
varieties, (2appropriate rotation programs, (@ mechanical cultivation, (@ protection of
natural enemies of pests through provision of favourable habitat and ecological buffer
zone, (®diversified ecosystems, ®flame weeding, @Dnatural enemies, (® bio-dynamic
preparations, (® mulching and mowing, @ grazing of animals, (D mechanical controls, @
steam sterilization.

Key words : Organic farming, Germany, EU Council regulation, rotation program,
ecosystem, flame weeding, steam sterilization, microbiological activity,
Agenda 2000, standard, certification, natural enemy
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by 71 FFele] BE AR §V1557HES Ak vRd BApola 7ol AT B
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ey 2 gAlE, 19955 <, 20000 &, 20002 3 A, 199% <3 A, 1997 &
3, 200009 Al wat §715dAMA DAlE oA EulAlEE 2t/10aTES F4Al
vigko g a1k AU, AN HFAFEe] dFelA gF FEAAE AT o
A Holxm Qich, wE ARE FrhatE - ATARE - HuAE 58 Ehle &4, GMO
AGFR], BAY Aol fakls SR ol§ AMEE s =l Ad 58 SRR AR
& 714E FAHAZVIEE 20014 78 NEE AR AP 7E3ted Codex7]
AETFAT APAE o1FE AL vhdsileh. 8 200149 10858 /7154714K1 - 29),
SANEEAIAHL - 23), F71F ABIIEAEA 5 AAAHe] QXY dier Qlol, &
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£+ sl 7F718dE olEe] U Ao Jdsx slol, §FF718del X #etst
£ B8 AEE WA AVE gl Aoz dlidE R Qe

ulghd] oA FFIIE]E e BRI Ee] ¢t UKW AE FAHES SED
2 AY7IEe] Hx ABE T FAF T]ee] Wolge] Aoz, Bl FFaolA] gkt
QD3RR 7l nFA FAHAE Akl 7148 = U Aoz Jldslx gl Holct,

£, 2904 Sollde iRl e fr1Eddt4E A-dsled §71E $7d4
7t9} 71E7Ndoll 2ol Bonnthdl, KasseltHdt, Wageningenth}, wletsigl4=olsaio)
g Folle f71sdsatrt dxisle] o, SYdivts T/ sl §715% Asa2s
Bol thefdt f7ied S Zeg gdslia ot

olAle FHAIE 17He] {715l ittt UF FAA QRS vl frisdS AT
Hoke] shig QlAlsle] HlollA 83l AAE o)Al 7hAoF & Al7I7t Eget.

olol] §7lEoll tigt kg AL &l f71Edel FH et EUdg Ao (7] §
7139 A3t folsde] el 9 dAdIEe Zheks] Aelsled Alstas) gk,

0. 74 #2715 7H%t

4 Sl vl §71%]dell #dt EUWA-S IFOAM 718zt FAO/WHO
Codex#7141& 149 2AlZY =3ew, QHEEH 715 sH8E A8l 7IHEndHE 7IF
o2 prte] AAAAG NEASTre e AR A, @48 W $71AvEE M
AN AFES sk A, @BWeHolt AFo2HE| ARES FAhK=: A ol
E3olct.

Fade f715d A2 10087 LBsA AF T B% WMLl FUMEAIE Rl Qlo] {7
T ARHEE 19989 2%el4 20054 10%, 20106 30%= AlAshs, 20054 71412
Zujrto] 250~350 Eurode]l TtRol] 2 Zlol #HAlsle] {715 R-EE 2HAR] A
FHAglog A Zog Aws|w grHEurOrganic '99 Conference, 1999). 1998+ &
A 280%kka2t 113,000, A% F71547tA A8 7 AAle] |7l AAhEe
1999+ A <F 380%thacll Exdslar Slct,

F71% 7ZFm Aol A7 RAA(UAA) XA s Bl $-2 EUS o] 2%y 7Heigol)
w2} ZA zpolrk Uk, 29127 9.00%E 7P =1, 2XE8oN7.96%), °lel=i(7.01%),
29196.25%), W=H6.15%), SU@E.20%) Tolekar g}, oleh we] 4= 2.55% 2 HTF
< #13stx JdrKLampkin, 2001).
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Organic and in-conversion land area in Europe
(EU, EFTA, CEE), 1985-1999
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(a8 1) 7 2439 #7I5Y ZHUN F71 $4(19931 ThH| 1999¢ BX)

(B 1) #EA=9 w|s8 S40ix 5718(20000 128 318 71F)

2 o #7158 Ay #I15 18
ha % 3 %
LA EZo} 271.950 7.96 19.031 7.05
4 7] ol 20.263 1.47 628 0.94
9 = 165.258 6.15 3.466 5.50
z g~ 370.000 1.31 9.260 1.36
ag & 24.800 0.7 5.270 0.64
o] ¢ & 1,040,377 7.01 49,790 2.15
vjdge 27.820 1.39 1,391 1.48
249 380,838 1.49 13.424 1.11
29« 171,682 6.25 3.329 3.70
9 = 472,515 2.5 3.182 1.37
= 4 546,023 3.2 12,732 2.93
2] sl ~ERQ] 690 17.0 3 15.71
29 A 95,000 9.00 5.852 9.50
Ea24go] 20,523 2.01 1,823 2.68
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1. #715Y WNL RIISHUEH

F71'Ed 8= ANOG# Bioland7} 19613t 1971vdell 242 =], 19619 5%
7154 AER] SOLDe] BsA {715 71679 Jue] agle] z4Hog o]Fo]
Fek, SOLZ AA71EdHA [FOAMEA7150-&Ed) 2] A4S AdsiicK Willer,
1998).

AGOL(FER71sddds) = 67 f7led Ard2l(Demeter, Bioland, ANOG, Biokreis,
Naturland, Ecovin)®] 44718224 ZUR71EdActe] ool wiel 19884l 2353l
1984 #E SUF7IEsie] Z1ETeRe A Rl dAAle 18] EFe] Hn
ek Willer, 1998).

HZ SUelle 377t d2dl ARE f7I7FsAFel Aol Saksta lend), f7IAFE
75 ok s, 2000958 e ARllA #714EYE BEel A=E § 4 e
FIHE FAYF BARR YL siuE Fds]el AgsE R St

1999 129 | {7157 10,4003, /7120 H2 452,279he0]] okl gledl, o
© Ao s7tEE 12.6%, AMHAL 6.9% F7HE Zelct, 20000 149 Al 9] &
715 RAAAEA(AGOLeN Srshe 3ltxkADell 71Rislo] Qe 7,46472 /71%5717F 383,572k
o} AupEHE 2 gleh, =3 800709 FYIAETEESIA) SAIAE FAUSE R S
1989358 SUellAE f7lEde] wis whaA A= dedl, ol EU siz=d3t4¥3 EU
39| #8(2078/92)ell =gt AFAAF whEelet.

2. 7715 B4

EY 57184983 AGOL)E P SUR71 5] A4t AHickaojct. AGOLE 7]
AlE7FEEE(POB)SE $52o8 #7877 A ed, SU5dHE53(CMA)9
FE5oE f7154RE A vlas vhEivKhttp @ //www.soel.de ; Willer, 1998).

E3 AGOLS 5o 225 $£3 gl IFOAM dstA st glend, IFOAM o]
A3 oA, IFOAM 71E7%9193], IFOAM EAA393], IFOAM $el3),
IFOAM SoUA| ¥ ) FollA] SU& ksl Qlet,

1) http : //www/soel.de

2) SRl Al Bl B), FAUIEAEAY, 2F4, 2, A", HE F), FUISEEHUFE, ok
&, B2 B), IR, A=, 8FEE ), fUI0REY, 2AA, FAIS B, WIeAEESES,
WE F), FEAECHEoR, Al B), AVIHHARCHE, S8, €, WA, ulF, B 8, )
AxerEAEF Y, 2t )7t Mgl Aesle] Aol E¥sla UL,

3) 19914del BUG715Aztel SOELY $x8 A4 =it

4) Austria, Germany, Luxembourg, Switzerland7} s} 7}at &5l {715 259,
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N SLYH7IEFA Al frERE JREdAlE R71EEET R I7hs A Rl €Y
T e 27 159 FAUFTuAE 7 ek, olEldt AFHiaE SYUW 4nxHEellA| of
Z & od#]d glom, E3] Demeter, Bioland, Naturland Eo] z&jslct, 38 AGOL9 o}
2 399kdie) Biokreis, Okosiegel, ANOG £% QA EE W37kt 1o, Gaa, Biopark
2 FEAYAA F2 dTA led, Ecovin® SYEEFAAANZ Fosict, 559
$715dABAAIA] Bioparky 19954l AGOLS] 3]ickAlg2 719l#}si=dl, Bioparke] 3
o] B5 AFF Frte) FAT= il didks] W TS 7EAR 7] wilitol 19961
= f7IAelE"e] FA F7hd Ulel =ickhttp : //www.bml.de).

SOLDE 47153 71682 UAe A38 Be 858 AMEa e, AuEAs
F715doll Bt ookt 7S vhEE Ecology & Agricultureghs 3HedAe SUoldAY
N4 L& F715 FAREA [FOAMEAG7150--59%), FiBL(&A2a3471sdd
F&) FEog ufsta v 71:Rol), ojdlell= SOL-E f7lEsiah addt chofdl 4|
9] E2)(SOL-Sonderausgaben)# #37{Okologische Konzepte) A13-& &gl glow,
75 BEXE WA Advisor's Bulletin (Berater-Rundbrief)= W7¥sta g}, =3 SOL
Qe FololRlelle 4715 HAVE B3t 2 AUt 4qlsn glet, =3k SOL 1993
WRE oi2dule} dele SYold A7)tz E Adsla lon 1999d%E] SOLE &
7] ATFEAFAL Al Sodsta gk, AGOLE SOLY Fx=2 #AEglen, SOL
£ IFOAM Sojgx|d§3|9] ojactalo] 7] = slcWiller, 1998).

198511 A=l Schweisfurth Stiftunge A4 3173 AFZIIAMES AWk DAZA F
71533 B8 ofe] 7HX] Z2AEE X|deka girt. 2 ol2 wlE7] Humboldt University,
University of Witzenhausen, Witten Private Universityell 8l §71%5% 2538 3%
£ At gleon, 4715 Boko Aol wkig A fr1edd, 1A, 1%
M= Fodsla gl

1993dol 2% Eok|&ERY3Y BTQY EiXe 4717353 f71¥dd 7lest A=
AEe Z3e AFAF ez XY JlAle A W del Bdsla #7187, &
vlzb, BEAEA, A7 9 AR @Y€ Aaskeul R vk fTISAEckAE
1992130l 23" GOTO7} 713547t Al Aolol]l Uz, 7%, #74ste] A a8in
A3A 87, A5AA 2 AF Sl FEEE o9l WA ARl g ZEe} o
ot A AAA7] A8 =Hekar gict.

3. 7127y EQOIE
EUA4715ARWIAGOL)Y] #71%s] 71EFeke EUTR Rt Bi% st A8 |1,

5) http : //www,soel.de/index . php
6) The Gesellschaft fuer oekologische Tierhaltung.
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AGOL7IEtefellM & A sAllAe] 715 Agke FAska svke A, f714% 7h5
FAolAE AGOL7|E7tefe] A87hsAba] £50] t] AlftHelx dZsich= Aelet, d1F
o 7EEAel#AAA A s Bkl x5 vF Aldel ¥ 2 S{AGOL/ BNN 1998)
olch. AGOL# 7bg wizkhAle]l 7jlR5teHAGOL, 19963 9 $718d#4eS EURA
(EEC)2092/91el met A4S L glet,

UREANFIRES SYFIEFTFAEH EUSZIAE 786 vt A2 =4 753 4
I glern, SYdte] PRTrzell wet 274 ATl EUR7IAETFES AHARE 35
3 gk, F olg WAFTE A3 MR AYFTIANE Hel ASste MYE ddeia
th, F7AE FAYSHAE IMOE BIFste] 1170 AN7E glew ol <halrt F4U5H
3(KdK)9t 2AAEAAGK)E 7HEsiet. EURTIHETANRE F3Hge] Aisl s 7he] A
SE AeAE W 13 Z7IHAS IR PAPAE 3 E]lsta, EA, HEARA,
TAAA, ARLA], AP F& FH EHAH 5E slda

4. 77| HuHSENY oI ¥ 78

Zdo] F71AH-L 1998 HA) 354,006ke0]™, o]lF FEFHHL 175,450k ZAHH
155,705k, E5=2HulztE 9,055ha0lct, F713FFM FoFZE 27,255ke, X 26,655k,
AE 21,240ha, FH2HE 14,858ha, B 11,642ke, F-572E 9,115ke, A4 4,408ke,
732 4,371ha, B 2,710ha, EX 1,578ha, SE 267ha Folth, 3 {724 &
803,8294~, AkeHAl 661,761, 4 279,8580], A9 181,888uwlel, < 101,075vie], A4
70,341nk2], Awz 65,438012], 4o1A] 61,158ute], sHA) 54,058viel, b 52,5854 ol
=

FIEET f71AEY RERAT Sl YL oidks] dekdtsle] gl 1999+d9] A
THAel] 23 1997 A SY9] F74F 532 HMOADM(HE 2264 Q9)q] 2t
o}, olF 1/3& 47121 E A4 Natural food shopelldl, 1/48 FaupAloll4], 1/58 farm
shop® farmer's market® Z-& AAMNE Fall, 1/102 77-4F3(Health food shop)a+ %3]
I ZAE5HE B fEEE . fVIEES, {71, f7IAES 2 ERaoAEe B4
el s B3l W Eol AnlER Qlok A - otdd] {I1EARESE otve} thae] f)FAE &
TVREAER1R1EE, R8s, WINEERE, 47188, S71EAR, SU171%4
F, AR E)E dF FYEl FUH f71AFAR N Dol s Qi)

B R714F THEE A f-53AEC] SU1AEAARE vie ARTEeAS Qs ARl

7) Austria Bio Garantie(AT), Alicon GmbH(DE), Bio-Inspecta(CH), BioZent(DE), EG Kontrollstelle
Kiel(DE), Fachverein Oeko-Kontrolle e.V.(DE), GfRS Gesellschaft fur Ressourcenschutz(DE), IMO
Institut fuer Marktokologie(CH/DE), Oekop Vereinigte Kontrolldienste(DE), Prufverein—Verarbeitung
oekologische Landbauprodukte(DE, L), SLK Salzburger Landwirtschaftliche Kontrolle GesmbH(AT) $o}
FIE=
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F71AE 2ot HAlsg spdsla glow, FAUFTE W AAES ARl #4131 Qi
32 AR HolE JAEE Alnatura, Filllhom, Naturkind o] Qleh. # el £8AHE
o] F7IAES Uit WY sAEI A FHY = UEF Oko-Prifzeichen(f7105vka)S )
2 urEo] EAlska rHhttp : //www.soel.de).

5. #715Y XAy

199932 SRR FPR frlsdTt AxlElel, ©f7led #H AT, @/
9] fr1EdR B JF, @UIEE 5 ¥ AU T A5 58 "€k o
199943 10980 #7153 f715d4uB e vekel, o AWM frls AmH F7l
o} F71AE f8oll ZA Zlodsla Qict.

=9 P8 wFo) s 0108970 FY AR 20%7t 7l osh A o]
Zha g}, o] fall HUARE o8] 7R fUlEd ARMAANE AAsta Sk Y fUlE
7he 19894 ol AR-2RE AAHAE AUFE Falda el 1980dRE 1992dAAE
EU sdzu3tg el alg} Badadoldd frleddes Askle w7t Hzge ot
EU sdzu3hlgle 19924 olF 53724y wdQihibio] 33 EUSwAH(EEC
No. 2078/92)2.2 chAsiglc}, ol2idt ARXUe] AZ |71%7Hrrh 19800 2t 1990
) 2742 Z2A F7ks sle fr1sE b 23] Sl

Edojule] 7t FAHRE EUTA w2t 47187k Adske $458 Uedad $71sd
QNS zt7] dkska AAlska Sk, EU z¥3bgdas el EUSYwAL {7185
29| Azt ozt F715HS AME7ll digt AP S 83igct. /s B
Foz YubAtEst ZAol sl heF W 15G428E AYsigon, AdzEe As
600R-E3HE AYsigdt. $71% ARl diside PibEEst 229 Z3$ 1007231,
g3 42t Bl el 50082318 AYsigich, AARe] AUFTE A9l o AFE 3
Qksto] W~0%AE A5H o2 AHPALY] Hul2 ARsigict. F71%E7l g JPAE o
2loll §714EGE BolllE 19999 MAE {715AERSXLTA A wet =WAo] YAl
i glem, $71%s AYFE ISR AN, $UIAFE e, REDA Sl A
sk it

£9e] ¥3ANL Agenda 20009 “FE¥A7F4(Rural Development Regulation)™ol]
aie} B9 $RAHAG. AYFS e Fol4 AgzAsgion, g3 MisThe o 22
ol wa} AY Wk 4 gk, IFOAM SolUAGY3E Agenda 20000 wHE AFA Aol of
3l §71%4HE 744 slgte] dlaksiche Aol RAYF A5vt wlulsicki wlgAelct, el
% B7s3 Agenda 20008 F&ATFE-E 4718l i AUANE YEU2 g2 o
L AHojlA ZAH o wolEodz| Jckhttp : //www.soel.de).
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(B 2) 2000/20011 =2 7758 XI¥E #2(Nieberg & Strohm, 2001)

®lsy g 7715y sEX
F @ bl (DM/1a/year) {DM/hs/year)
A F A F 332 332
Baden-Wiirttenburg = A 254 254
R 1.170 1,170
A F A E 450 450
Bayern E EF A4 M 550 550
B3 &) 450 450
d W A 2 F 1,000 1.000
d F B2 300 200
. Gl A 700 350
Berlin = A 300 20
o W A K F 1.400 1.200
- A T 5 391 293
2 & 880 782
Brandenburg = 3 35 51
I I 1.300 1.203
3 % 7 E 300 200
Bremen A = 700 350
x = 300 200
4 d A 5 F 1,400 1,000
3 F A E 300 + 300+ 240
Hamburg Ma | IAE 840 + 4.000* 420
(> A% 1~2134) & A 300 + 300+ 240
I 1,400 + 1,400+ 1,180
34 F A F 350 350
Hessen ES A 350 350
9 d A7 F 1,200 1,200
q F AR F 250 200
Mecklenburg- | 4 700 350
Vorpomem x A 250 200
d d 47 E 1,200 1,000
2 F AR E 300 240
. ) s 700 350
Niedersachsen = 2 30 %0
d W 4 3 EF 1,400 1,200
3 F 7/ E 400 300
Py
Nordrhein- :'j = 1.000 200
Westfalen - A 40 300
oF W A4 F 1,900 1,400
q2¥% /| WEAE 400 300
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715y s #7158 AEE
F o e SR (DM/ta/year) {DM/ha/year)

Rheinland-Pflaz AERE [ Ak 400= 300
(* A3 1~2v3x}; x A 400* 300
* A3 1~3dxD 3} T 1,400%* 1,200
A F & F 300 200

Saarland ES A 300 200
o d A A F 1,200 800

A F A ¥ 550* 450

Rl & 800* 700

Sachen & A 400 400
2 T 1,500%* 1,300

z = 1.500% 1,300

3 F A F 360 240

Sachsen—-Anhalt i fi 83?58 ;218
9 9 A 7 & 1,680 1.200

B F A E 300 240

A=

Schleswig-Holstein ;2 ;“ % 34?8
- D e D % 1,440 1,200

- . i 350 300

Thiri Bl A 300 300
Hringen £ ] 450 400
93 44 % 1200 1200

6. RUIEH JIRXE, AP ¥ Cfas

S5 Askeloll i $71sH ZIEAE et Yol fAER ey, #71Ed H
Z27loe $71EHS A3 ouwdt dele) ABANE fUIEHA g IvkR e )
5% ggich. aEY ¥l 715 BTSRRI} SUlsd ARl s A
=2 Qlow, Z¥el FHE 4715 ARES7Ie 715 ATIEARAER] o Fofell
A A gEsta Qi

$715H E7lE oA RE @ AR 98t F7lE oA (YR FrtEzn) A,
@il 715 ARNETP ndste $71EH AETIEAEA A3 FETIER(EFTE
z), @FEAEAT 8 AETlElA(S71EH FErIEA=AD 5 A et ek 4
2 clylell4l: Niedersachsen®, Schleswig-Holstein, Allgaus} 7 ¥z 53l %7
S AN AATHANE0] EE {7|E4 Skl o] ARHopH sTIEAul2Ag3 A7} A

8) http : //www.oekoring.de/
9) elolZ Species-appropriate Animal Husbandry Consultancy(BAT : Beratung Artgerechte Tierhaltung)e] %1
o,

.
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gulo] gt TRl AETIEAE Aula,vh AlgEls gleKhttp © //www.oekoring. de).
F71EY 7dEvIEe] AR AR ofF AYMA JiE olHME + Uve Y Wi f53
AFAEANEA7) vS vl dasieh, 3 §7145% /530 f7154 oI R aefshd,

71 A1 ENEARE SYRTIEHARTE Tl $71F ARA d53(AGOL-
Beratertagung)oll #7ksled W13] 5 wherh, AE7IEA e Ak AR s A8 SY+
715 AMEHSOL) o] W43 Uzkeh= §71%5% 4ERX =32 Berater-Rundbrief 03t 67135
BE7IEAEAA GollA] Wlx]= 718t FAEe] f7lEd 7IEA T 885 AUrk, 199
W A Sdolldde F718d ds1exeA [Ho] 86329 f71E7HE g2l Sk ole
AT F71577 SR v o1 AETIEAIEAY e 1994 ol ¥ el Wel et
AA gka 7l i, AR AErlE deRzg AYNAFE7 AzEE Zo] & fd-lelcth,

F71sd "HaaE AAlelA 7Bd wi- Hatmut  Vogtmann®tAbz} Kasselohshst
(Witzenhausen7i# 2-)oll 19811 #HJstlew, 1987Wolle A §718%] 252 ¢] Bonndl
B f71Edd Aol nleEsglen, Ulrich Kopkedtrt &2 (Eabahoz zelsisict. A
e 5Y9 EE Rl 70y #E AEg Ndsle] 9o E Tl e
e 7 digel|A §7154E SR8 Aol hssheh. ol fUlEd mrEel T o
ol whgo] 3lom, {7155 A 4HE Folshs e Kasseldlgh(Witzenhausen?d
#22)9k Bonnthghizelw, che] FabAl digtelld §718dE dAIdZoE 2% 5
718 Aol itk A AR SUPEE, Y 9 dekdt EUS dFZeAE 58
E&l A FEa ekhttp : //www.bml.de).

SYA-sYQATHEKFAL)2  Absloll f7l1gidFart SYaygyel <) 200040
Schleswig-Holsteinoll 9l+= Trenthorstoll A§E]o] oded 74 £Fola] HIFHeA G715
A7} 2 Qlct.

SYo] AET7HENA WHol 7 ol {7)sdthE il (scientific conference)”} wH2Wd
vieh A= e, ol hEuisle 1993+ SOLS #ighell wiel K2tsigled, dHalie o
iEhe] R4 W BRG] e eI E AEH oz M Ut o3
ek 200099 9] BHEeo] WaEsw g3 =73 (Conference proceeding)oll +5=lo] &3
= ek,

10) Advisor's Bulletin.

11) 8 E<dolli= DUniversity of Hohenheim, @ Fachhochschule Neubrandenburg, @& Fachhochschule
Niirtingen, ® Fachhochschule Osnabruck, & University of Bonn, ® Technical University of Miinchen, @
University of Kassel, ® Universitat Gieg en, @ University of Kiel & 971 tistoll 49d9] 87183 247}
Halsled 7helel i pel FAkslaL Qlct,

12) FALS SYdAHrsl A9st Forschungsanstalt fir Landwirtschaft (5Y99ulsdd7HeDE A1sis
Braunschweigoll 91X14t FALER Aslolle 25 9 24934, B 4 AEGPAT4, s3AdT4:, 7014
A4, FAATA 5 120 53T 4} Qle),
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7. 7715 3YTE% 394

ohd 27 5 sguAols fo1se s 9T A44HAE BIE
7ME 71 vlastn glvh. {715 AREIlE ol FastAwt AR FESAva 9
o §715HS Aol 9 dute) 3 EEEAE B 471 24U sRle) 37
stod 529l AzlAo] EolAlL ik,

$71%5 Ex7le o5 YA, Hedodo] iyt B B Aot AT 2 AR
ARE vzt 2Ag 2, AR, AgTzel glo] 715 £Ajde] wol F ¥ 53] 1%
LEAS Yo| Yoz 3 Hu, AEAulllAE odeites EAE ol&slx jlow FE3
RS et AUuz] S5 Al go] Aok, B4, 71EARN JolAT AW visE
gJsly] Slsto] BePswioll wlsted LRSSl Hoo K] six|e] Abgo] Aok A, 7
Az wolld §71s-e A, 39, 7hatel BAkeRe dsaol wlsh 30% Hoo H= #
sisulol) ulsto] o 10% At ys, Dejrbdol Joide AES WPl vjzle 2w o
AolAut $-§- TP F2ld Aol vt

1 AT el f7)sHel, EXNAALS Befsold Eoh Fdulge f71E el
% S3tulg, ke AgslA gx ZREa ARTYR FHEA A sle] At sk 9
7] WSl 1k Ak, zet S71EHdldE Ydol ol =x FARIT 3B ool
AADRARNA B =Fo] A£8FT Tgedlo] YolAm gick. FfollA nl g2 W o]
& §71%Ho] sl ustod griNewton, 199 : Willer, 1998).

ohd HHEEE SUEgAel osli AGAEFE Aol Bk §71%HS Fddel
AE Bl vlslel ezt WolA At BelrtAo] felsicke A FAgdE /U6
o] JsPol ulste] Frim Yk http : //www.bml.de).

V. $71%5He] ol WilvlE

1. folsge) SXI &Y

298755 2 dsubdel FHeln A R Fkedl BHE T e el
o] £k AN ALEdAlAlels AR ALEdAAlE Aesn slet. §718del T
o3t AGABIY Aulzk, NGO, A&, A%, FAVT So2iE A=E 42 Y= 7
Z olf @R Adelld falste AAAAE Bosw, @HRFES AZTH, 5%
Q7+ <dok, Wl WAl 9 @715l FAAY YD =F Aol diF HAFES
BAo] Zolxl7] Sigk AgA AsBelrt AeiAlel 235 olFo AAsle PR FE
27} «dsiElci=nl QrkKopke, 1997). 2¥AHe a7lo] shhEAelE #71840IE 7



ARG ol o YATIE

83

g A FodA AR Aol f71Eel ek UsloltKA &, 1996 : Sattler and
Wistinghausen, 1992).

549 ALYolel: B3t f718dd M ddleln], W EARE AR v Fau
agle] =a k. R7lEdelld Wehs organic(F71H)elgt AN B FIIHE, R0,
u| g, 2, AE, 7HE, A7 § BE 7444 Sl AfEe] A el v ANMEA 4
3 A8l organism(f713 2AA)EA Y AL M-S ek 24 U 8ol Aol
tHFrieben and Kopke, 1996 ; Kopke et al, 2000).

715904 AP hew 2 3 7 Fo S4E AT gt

S Wl §, £ UAE BAEY 4, A 54 AG0Z MY 2o
3% uE

CAE) i G FFE 2 UIAE B0l A8 AFel ol gSelAt %Y $713
HEUE ATHoRA RHLE AT

CFoAET 4B ALTA olf, ABAAG 2L 53 2 712 HRAQ
o U ALARE AFAS

A, EAA, FURY, 0%, A4 B39 AGHA 9, 2R, S el
F2 ojEske A2uAIe W )

codof, B4, A7, 94, A% BN AR B, 44 2T, S 2L ¥
Agoll A Folg 7lgol Z4H Tiael

B ZAWAT OFUEE - AQAE Bel B $715H AAS BRI o

AF

$715de] Agse Fe7led B2, OAY Ee s7h86A faise 4714 A
A9l Hgt o) 8, @FA FE AESH - FATEH AV, @HFHEREIS HA
g AEES, @A 7leh ARRlol] ARG HAAS AFsr] A% A=A AuF - B
2 Aol Sejel ASAE FolrH<:, 2000 ; Sattler and Wistinghausen, 1992).

2. 771359 YHUE

F71%< A BWEel vl A B2, B o J13e) SRVE o ol AT
£ ostolzkn ¥ 4 vk #715Y ARSI 9% FUANE A AgstA 9] aEl
259 FAUE U5 PFHo Hololnt #17] WEelthy 5, 1996).

ERISE §4/37, B3 L Ao, EF/FR 49, §r1AuIE} 2o &
23 VAW Y 475U F2 WY T 2ok E D ek
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(E 3) #715Y9 #2 #yJl@ 78(2, 2000.)

T ¥ #H 7715 7Y £ FR il
® AR, FNAE Bt ATHAES AR EAAA
® TAH FEEARREllA AAlElE FAE L Eh] F 7183 BgEY
comjen | EELES EobiskE Sl A4 AEAE @09 ZAAT $7e
OX] / ;7] }?,g;-ﬁ‘l- oo%_’.‘dl 5"']5}] ‘]%—5}”\_‘:' 76"?_ }\}'% EI
M - EopgE FA A% &&, A% =] AlE, eHAdmig AAMEA,
29498 USA] BRIt 5l AEAldFzicholl o3t M Anx HAJslof
- WA A7 A% &3, YTt ARFA, T EdaS o8, A=A
wpa oy | EE . .
A2 o] - G 5, VAR AE, AH, YelA o), dedAz, EAEES
= ANF, ABENA A, 523 o), B2, AA A
= 71g¢ 7ol WEALAE A% Bt AtzAE AR 1

5 /EFR | - AR EF AL, A3HH FA/ AN ALV
A - R71EH AS FAHFR (IEAAE 34 1Y, Gud8RE  FHAE 24D

T A)e) EonISE SAZAGE Bl &, BN, AEe] A9
RTEE 22A5]] Slal Way A ALY 4 glov) SANs 9

oopamey | RS EAolt dnigel £ S gl Aot giolod

RS | azual abt 9at 91865 3 Bl ;w9 S0,

=9 22 g 9 Az gAY AokEsTle Ae ABEA), Tobx, A,
e SEAYE, A B 5 BAze], AR S

_ A A eAls AR SMAE. S71sY AXEENE S
$/1EAE HuAe, 224 S 2404 Hs)

3. #I3ZUNY 25

S5l v ETEUogA Bthulg AE-5 sl o, wE UAE Al A4
Eof 482 dEkelA] o) ullFell, A8 F2te) AA ko] bk - W) Aloje} Eoy)S
5 $xlof] HeFoleH<E, 1999 5 €5, 2000; ; Frieben and Kopke, 1996).

1) SHIZ=] Kby

F EuarEe] Al 38 EISE §AE f71s7lA 53] Fesid. dvestd A
ATEUeE HthE Agol 3145 97l diiel, AEALE AR AaedEe ASE
e $5EN A8 A e T H5HRE ANE B S5 oA e, SR
Eof Q2 ol olFoiAck sln, FEG e AE At ERRARZ A A8 B
Eol] dAR o} et

194 = 234 Fake SHIRER ol off A Ageldt. HulE E3] Auls
B Fohe 14AAET o] JIRS sEdch. 3n|2 del Agsle sofeiuA], A
S 1A TR AR FESUe] & ARE vehi, FaEAle 2RTE AFleiok



Fo12Equle ol ° WArlE 85

Aamge] A o] FojA i EH|EE FTlolE Sgo] SuE HheA] shEAel FAl I
T AEsHL gl

ol BERSEe BEgE M e 7HA] EE 7HAa glen], FujRER i
W)z, G, 2gedE ol83hd, 60~%5ke/hed] BaE Eokell BYAIAH FAEo) ol FEE
i glont, FabsulE ALEE ol 8siH, 10~20kg/hadl AAHe Eokoll i, i
speh 22 AT AEL A=A Relrh wdsle] gatgo] £ o8¢ 7 fle AE o
S F olfstn, HulAEe] el Mol ReFT RS BT F, B A V18
< A, BFETIY TS MR, BEES RS uie B2 AlSsieg =4
daska gt

F SHIEEE B, SlelHEEd, T, d=F24 Fol, ulFdt FulREdle A,
AHel, o, =, ¢, APz, sdads Fol Wol sl gt

2) EEHH

FEEES ot A7 v FEE of2] EFFY ESTEH L olddlme, EE &
5o TEI FEE FLF o83l F ] fd A4 AEH AA A ARAAE
Tk Qiek, A&t vehlle 542749 ettiiaNallelopathic effect) A& &2
FAAE Al o 2t 22idk AFAAE Bhela ok, eitAse e s
e o|E o glovw, 53 A3} FARE Aol et A Iy A el aiel
o oI5 Eol, He AEabart vdehlie eltadhe $AEEA Yol HalE A o
Zo| 7t o} ok 24 § FHellA v =A Jebd 5 Qi

F71EdollA e g2l viRd Fir, & 22 I Fale ASANE solsr] A Ha
gk ZEA) Aol Aol Y FAEE Al of FEHAE HEF HA skazt o)
o Ao, A el thalAe ool A HAEE BEE sk AEA AR Foldh
Y 7718 Tk e RS A Fole 1Y RS auE zA Al
she F2AAIE ARk Jlow, B4 o] Al digsly] fal ot 1A AR - &9
194 22 - 4 A2 &4 AFAAE Agska glok. & Ale Aol HabR)
dgstel A g AsAE e VR, Helsh 2 AERAA AES Yol Abiss
Ll

SRl e AEAAN FEE2 FAEA Aot fU1ES T FE 3
Azleg, FaEhge) Ale AU 718 2EAuel gloid glojAe tE e Est
A =242 B3 glch, {uAES gl FARHE olfldl, 1\ FHRER fRbAlAl &
gt wvt Qlow, Heizbalel wis] FababAle Aol 883} Jlek adgell o) of w@e
Bl $3E vENiga B9 sigelrt. §7157 &2l AEg A9E ool miAE
ol Frsle BT EGE 2elx gzt RAlAlel e Fx, Wil 58 nejsta ot
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4. R713BUMY ESHISE FTY

f7lEHe] AXEE Bk oF2Held ]I glol: IS FAY & s B
3, 7R AET THEl ol gHEE okt FuAE, AFEH sy, TE
718818 59 88 B3l Al SUAA FoE2A Bk i HSEE Al fXsk A
oh v gF BoRE sh e E oolde] Hedavt ZAYd AR, oldd HYIES
RSl ol A= Qlvk, EnkE AEH §U18L BEY HISEE Huska shedt
WS Bl Bk v&EE A W =¥l el &, 1999 5 Sattler and
Wistinghausen, 1992)

f7lsdes e Y - B shulget A5k A8k @ S A
s 917 afifeol] HEA] A|&H o ApiEA] g R ke FE e ek e
k., $A1EAEE ERUSF e FAol AV EomiSE FRAME Aol "ok FE
tgv] esta Qick, AEAerEel FsKinput)# g3 =Houtput) S A FEe] 7ol
sl kx5 JFA(nutrients balance)& ZHAlska, EokAIeKsoil testing)ell 28t 3
AE s Urlka gledl, o AHE Jeie B SU1EAAE Al Agslold 5
71 W-H—‘?—OIUKKucke 2001).

Ey], &8 5 A7 $UiAnlERRE $Riste] e v|gaTEE FEAFInA 3, <
e -5'4 I} ool TUZ AR %%ﬁla_& Eoke sl o + ek,
$714ugubdl] FEsh= BRI E A S35 Aokt AL A9, A%t
F20E WA oZA B 74 BAHolg= -rr7l%‘"°d el 23X AEH 7S
3B & 4 JeHER &, 2000).

1) EYXE AFIYTIC

S71%E7 s A ] Bokol ZEAlullell 85l HAG 5F ofokio] FHEHAR F e
Eom| 25 E 7M1 QQEZHE HkER] BAsla glen], EokXItHsoil testing)dt AlEed Rt
(plant tissue diagnosis)& <J%E & Hrkhs WoF o853 glrKKopke et al,
2000).

23 &

Ase dif, &5, H, 5, 4339 2 184 FbE, dgslel e i FE
%, sweet clover, AFged, sllojelulX|(hairy vetch)® 7 T3 Su|2HE Aufel] Q3 S¥
A FEEA & gUok. BEodell EJAIE FEG o FHAEe] ATt dot S AT
o] F2t&% Ay g AL FFYeE 8 o] &5l A F qlok. FHEE Al
g Beldeks RHelFe A4uE X B4l wEd FHAEL kg i 50~1054k0l



F71AHE R ol A WAl

87

At Aang AGEIE YERAAL gl

A9 BE §7187ke HEE skl 4, Hldel Friske s Eeta Sn|st
o] AR Eol WAelA HAz Fesivia da g, f7AE FALTIAE ASE A
S48 Aol 183t gekKiicke, 2001).

3o

FE2 S8 S e FEdelARt, 134 AR oz gl EhdEelH, o]
o] EokFolle vhEke] Q4ate] dREol gk whebA QlaEA A 8- 8] HabHQl wile] of
Yl B3 gl

U4 Aol £ f7lEvll Qo] Ea] whsle FAlolng, AR og UFA Y &3
55 FAAA Aol ditt e MRS F7HITIE el sl o]l AlEv) AegE s
Act.

5. wlslel EYua

e e /Mdstr] fia S, Hu], SESNIE Y12 Zo] ol WAl ¢x EqkE
Holl dAF= Aol F83ivtn Bx gle}, 2EAbaet wu] 9 HEEhle §714e] Fot v
AL Yol ¥& EUEY 10cmielol EIsh gt olv E%EH Al 2Extiet
St 22 /71238 s Aol BT ZA3Ksoil crusting)?] #A], AT A4,
75 A § o A S A 7] diRelt. ¥t ot FuiRE Y =&
% Al8e] 7M1 bulk sensity), &= E{porosity) H #71% ¥F T BF E21H 4Ho
MAS)7) Wifeld. & SEH syl Y2 A A% ALTHe avelddx B
M BA7L Qle e 4 e HolvHKopke, 1997).

1) ES7il

Aol iRt vt BEdell wigt 77| dE2m, AR AlE GARE iRet 2R v
uxle AEide afE 77 d2eg 3 AAE e wel EsEe e gl
oiA A dzc. §71%7ke AE TR A7 deblis Bl A i
of el AzpsiHA 2dReiel sl AlEel Jata Qlch. ket S+, F, A", 7
A} S AEWAE A9 G71A o] Eel BEGRA o] vehd vhsdo] AXER, o
2 AEEE AEWAE 7P Wol WUl 3t AZ3Ael i At 2ol nigks}
7] i Folet. X 1A TRt RS Ahiste XAl St slutelslE Aulsid 4%
717kt AulFel] F4(wind erosion)2HE] 23S B3I 4 7] whigelrt,
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2) EgsR

Eqkiwe] Aaable AEe] A 27l vehbe #Ed FEE ARl AnE Ho
2, o] A7|8] Bk A EFEHY] AEANFo] dvRiZiet AHAHQ 4AuAE
Bolo, 2okiviol 2237} gled 249 AFFE Sk sag, By € 9
4 EokEwel AEAE dUie AL WA desids Bu, EfAE e 4
¥ 9 F&ol A= Sl

6. 771339 Yas ¥ ¥z Ay

F71se] WalE 9 Fx e OATE FEH FF) A9, OHRY A, @
1A 73, @AW £, 2 d ANES] Al T AEA FHe) AHYETE =3
s Al 24, ®@EA, odH 9 SdAE, @ 4R V1AETEY A T HHY &
4, @A%, A= 9 M7 ol A% WA s, ®FE] W4, @Y, gE,
WA &elsh 322 T1AH EA, @71A, 2= 9 BESH des waliFe] HAN
Al A ghe 73F Agel sEFle FUlEAA F& ARY T EF s &eka UKE F,
1998).

(B 4) ‘Yol nzil Aol A201 758 RI157
X # ) 58 % W 9

AFF AA, vl A, Fobilol A, etolofiet A, d(Neem tree) A,
23| A, B AZ A, HER - HEF AR 2F 220 43 U £3F, A2,
5 %A%, 79, Ax W A, FSERol(Aspergillas)®] WABLE, BiAl 22,
27 339, AAANES] 23 AA - Wkx, Yobal Y T, Gy

Haro) . fA8bE 9 Aedshs, RaEawdl, Feld, /%, WY § 32 B,
ojilg | =g, A o wEte|E, FAVER, FRAEF o A48, It 2,
ey, seklg, 7184

vl | ulBE AR

oAbzt 1l Advta, wikE, JAHEE, TFaY o okl E(Ayurvedic) AA,
A& - vlol e cholube](Bio-dynamic) AAl A 7194E, $AEUEF, JIAGA

g | ARRIEAGIZR), delddislel= FAE2] AR

7] €

1) shanal

P AP} $715AE EAUZeNE S188A o] Ao, SR g F:
shxe] Bale 4 oHololol shel WAE WAlolol: . oAU HEAE 9
o, D4y AdE BA7) ohd M B 49, S5 A EX 391 Aol ")



T4 o] 8l WislE

89

Al A"eE "buffer zone, & ZAstd Aul, 7|AB% F HAHWI T2 AeA Fooky dEE
T8 AFFal Alel, Z1HAE Al ASAH HAEAE ol &8 AFAAD FF A Y
7¥aL Qlet,

vl3pets  sEkAl(Non-chemical insect control measure)s AlgHAe 2 #H4xw glov,
AT wBE Folyl ¥l frlsvhe AHEAWe et A4 A (excess nitrate
concentration from accumulation)$ wl2] 2zl eska vk, WEES AL3ro g A4
Axt grYold] A4} 22 7hd ALYUE HchAwlsie AL Byl - FEEHE Ak 22
AFA Vel ALY(slowly mineralized organic nitrogen source)& AREsl= AR} oleidt
Zuioll A v % EZE 4 ckar B diFojrt.

2) A@dsiue

FHEA, A% f2 9 7le AEFH e AXa e waisel o] §71E%] WA
oA thgks] Fosieka 4wt glet.

FAET G ASAES FAAAl Yol g 73S 2ok RelgeuTe Uxst a2
A EolE3, ZAEANE Wl aigfshe 22 EkAst AR el EnidlA 18
upehzlsta] 987] witelth. w(blackleg)d ElXIshy] A= 242 1FEIVI= 4 3
U7 HEEA] SHESA Qlofob sk &9 olf & BEAHT e Wills olystr] A 2
iAol Ao & Al¥=oizo} Qlrt.

Eokicdrdel] o]l AEES QA7) o=l e ikl Avishe AE Bl
ek, FaAle Walieldl glo] Fadt 849 shjejung, FE7} ool Erl s Yl
T sFAEe] EdtEle 39 A5, 2 A 1 iAol AoE AFR EaA)
gk, webd Fepl(sclerctinia stem rot)& FHajaty] {4 FAAAIAE, Tl oA
Q FEw bsA] WAlslojop sha Fedol] ojHiAQl AHEo] AjuiEIAE ki P-fatn
1K Frieben and Kopke, 1996).

3) EENOf e

Y frlEdolde GAeid] o3t Fxubalthermic weed control)@ E@lF  dby
(physical method)ell &3t FFAlol7} s &xlo] glct, 7|22l x| YA& F71wd Al

13) @AstE WAl 44 & Zei(predatory gall midge)g AHg, @ &4 7150l wWalell "4A1d(Ichneumon fly)
£ A8, @ el Al A Zellpredatory mite)E A&, @ASED R AAE 7B SlE A Al
Fd7el(lacewing fly)E AHE, ©ubre] Wallel 7144 43¢ MHoz AL,

14) @ #FE Fol Bolv RES W2E 7R glen], TEE HAEAo| glo] R sigol dehirl o= &
Tol, @aFo] FAEE VHRIA YEH thel AHthe Yol AR, vked Fog UE JuH, @F
B8l Fallsta, ddeid 2U7ERel, ARE, Sollell A A Aabe] AEA(EUE B34 W),
@ALE, vhe] ofdal, efoiF, Fapysl, AsMRe] Foll Ao AFSpyrethrum)F, @ =k, 7
v}, gdofol ol Q) Al W H2E,
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Ao B3 BEog zelda ok, olole AW Fxb, Fxalojrt AFAQ &2 2
A9, AYA e 5 TPk o8 7HA AFH el suEd

Ay 2524 dubsKalfalfa)ed 22 2P 44E(initial cleaning crop)& A&l ¢
15 F2Ae] Ao Bl e Eaweed-free field)olld] §718dS AlZIEE A%
s ok, Bal, Fsl, uiFel o] zhk AgEe] w2 AES Fatde] we A4 A
Hisi7l7) Roletn), Zut FAER &3 SAHE we 245 S o) ETIE 2AY
F Adx AZe AS, %ok 2Ee) WIS 2ATeEA A A8S o= AR
Aol 4 k. wEhA Bl eI e 2HE, 19 AR 934 AEe] 4 dA
oz Ao} 7HsstESs A xR vt

AEA kA WesE 53 Fx9 Aeld I} e TF, TFe), Wuiziorst
22 AEL o] &b whdE AR vk, THS g AERR At b £
s PHAG Al AgEE whgell, 1 G o2 B Alolrt &
7h53t FAGH A ghell el sl wbioldh. g FEl| ot FEAlelE Adstn
At

7. 771358 NEY BE

Bepgo] FAH R $71svRe AEAeR A FAE A . ASFuU oA
F 5o AR FFol ¥ Mislol glod, 53 4918 FAE Ak AF A, ©
AT, BANF 5 Ak A @A Aol Yol f7IEde] Erhsstaz AR FAL
Nislo] BgEa gl

{718 A FAE Agslod Auisial, O 4E2 M, MY, 2 Sl 48
E23) 84 gt 4EA 0] FolAle wde] o, FY AnAHEE 2813 ARlA &
7)%E3] 8 EF9] QA A3 BAS IEHES Tk 7IEeE IR g

15) ol Zol, 4ale EFe MY 1L Kol Aot An, KMol FAn, Rl £F Az, 2Yol 2
24 3o}, ey BEL 1 59 54 AL HEelels Aol Zele] SFAlX FuTIAA AHu7|ZE
Zoll W& Aol glo} FMEE 2t A3 Wa glouh, Aok Fm, AR, HE M nFd) Y =AY ¥
7} glom, myelal n3vt gol @ Fgol 44 EE 80~H0%el olEcke A, $71%31 8 24 29
o] WalE W Waie] AHgo] B Aoz Fhehe Aol ok ABG el AjIE FFI dEoE AE &
ujAzt AL E.



FI1REAS ol o WArE

91

V., de %

EQollE $7150e s lulAlY A7, A oo, AESH % 3 ERENH
H$ES FA - FAA7E s FA1H A4atelAlAl(Holistic  production  management
system)zkat Foleka gk, olE A FrlEsidlde F SRS Abdell oEHA] o
32 Ao AESAAE aeste] AR 4 gy dehke AXsln ok =
SRS RS- AARb shsEHE AEA, A, JIAEY heR frisde
EEQ 3 RA v w3 s A VI5E 24

(E 5yoll 2okt nie} o] f713FClME HAG 2REAAlS] Al&stolA "&3,, TEulA
.2 A, AEAAMN TR Y AE fU1EdY YANEeE Fhzska glew, Xg)
AEZS Agsle] 2E-S Aulskn Yok, GMOAIES] A, A=A, 5, AMxA ¥ 3
gulge] Ago] FAslar, EoF/vWE/AE/FAAY ARAE §A 9 e BEE FAH
ARAANAZ Belsi ek, =3 A4 HET ol MEE s Bl ARE IFAFE L
ot 3H frISANE f71E Aged AT Ak, 7HEe] HelE AR slew, ook
E, A7, AASEE 9 A dEgrdel % Mg A4S SRk Ut

doz BIFIIEse WAL AMME gAY A HES AN SU/UIEd ed
HFH g Gt o] W HE rhede 2AY oot dvkn Agdch ojAtA F
71€2F T dER7EES Sl g5l d eRHAR folsd el 2EA) o
=9 Q7] digeldd.

(B 5) =Y 7715 7IR9 HYUE

77 2 & % 7 & &
- [. #7215 A&
i (5% H37HE, 80% METHE)
I, ASAAN SoaE Al 1. A%s %l
W, S A
V. 494 ¥%
V. ezl AR AE
ClRAES 74)
sl 24 ot
st/ AZA 2 TANE B
A F4Es 34 AR 5
SRS (305 23l T EFHISE G
FAH AAA(E e S A2 A4 7 4 9
$27 w3 AEAGMO) 2R
A EEE) B
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el f7led, B3l 2 FolAE SLR71Ede] AAlNA 7 A Jedt, 7187
7154 BRAE SYR7IEde]l &% o AN Wl fade oE 2 gESAl
Aol AAls] e =S Faska ek, FUF7IEHel sk ke FARES AlAH
xol A3 FASAAHEII T B Y IS AR FeloA w2 A-E F3L s
Zelet,

cR7IEE BE FEE FA 2 A 2R, Ao YA Y « YT W
YA AAE AR f71g7e AR F714E THEARIATE 242 AR
£A2 4R 7 UES AAEE Aol A,

- BAEES YHIRANA FTiEdel Tk AR AR ARE M Qe #71F
sl AETel 2ol gubEAl Fz=3 viegsiojol i}

s R71EAE g ATk Adel BS Te] AgPsioiHol di, F3| FeHAdaL 4
HE 77k A dasi

ot

7
N1y )

£

45, T (00D : $3RAY w1, LSS RR (284W).
FE(1995) 1 F8 Y FIAATEY HEAY ASsdddet 39 AL FA
SGMEERA 71 138-155.

\v ]
1

f

1y

E4E (199) : 214171 FARE ‘el f71de] S48 T TAREINE
11(3) : 264-274.
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