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SUMMARY

I. Title

Practical Use of Forest Compost Using Forest Biomass

Part 1 A Study on the Practical Using of Forest Compost appling Forest
Biomass

II. Objectives and Importance of the Study

Most Korean forests are young-aged under 30 years needing proper management
like thinning and pruning. In the middle of management, Many forest biomass was
produced but not used because of technological restrictions. This forest biomass are
recognized as the important supplier of organic matters to soil. So we need to
develop the technology to utilize this to promote environment-friendly agriculture.

The objectives of the study are to investigate the situation of the forest biomass
production and utilization and to make some suggestions for its practical use. That
is as follows.

First, we investigate the type, production situation and utilization of forest
biomass generated in forests, develop forest compost using forest biomass, test its
effect on yield and make demonstration model.

Second, we investigate the potential market of forest compost by the examination
of agricultural by-product compost market, make economic analysis of forest

compost utilization and make some suggestions to promote its practical use.
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IlI. Scope and Contents of the Study

In this study, we limit the discussion to the woody organic resource producible
in forests and are not concerned with industrial woody residues. Forest compost
means agricultural materials made of forest biomass, which is applied to soil directly
or after fermentation without any additives.

The contents of the study are mainly consist of four parts as follows.

First, we investigate the type, production situation and utilization of forest
biomass and agricultural by—-product compost. And then we forecast the demand for
both.

Second, we develop the technology to collect and utilize forest biomass, test the
effects of them on yield on-site and make demonstration model.

Third, we analyse the production cost of forest compost by each stage and make
economic analysis by comparison with alternative compost.

Finally, we study some case on-site, investigate some problems by surveying

farmers and make some policy suggestions to promote utilization of forest compost.

IV. Results and Suggestions

1. Production and Utilization of Forest Biomass

Seventy-eight percents of Korean forests are young-aged forests needing proper
management like thinning or pruning, which produce a lot of forest biomass. In
2001, the forest operations of 130 thousand ha/yr was about to produce total forest
biomass of 6,994 thousand cubic meter and ramial grade forest biomass of 2,736
thousand cubic meter.

In Korea, forest biomass are mainly used as a type of sawdust or log. But the
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use of RCW grade or chip made of stem wood is little. In Canada, the method of
appling ramial grade to soil directly or the method of inputting forest biomass after

fermentation are under consideration.

2. Technology development to collect and use forest biomass and its' demonstration
model

We established the collection system and develop the technology to use forest
biomass for forest compost production. The effect test in the first-year
experiment(red pepper culture) and the second-year experiment(corn culture) reveals
no significant results. To test the effect of forest compost on yield, more than 3™5
years are needed. More long-term experiments need to be conducted.

On the basis of the on-site experiment, we develop the demonstration model

considering domestic rural environment.

3. Economic analysis for practical use

To make economic analysis the manufacturing process was divided into three
stages, such as collection, chipping process, and storage/fermentation. Production
cost per 20kg varies from \775 to \3,449 according to the method. The lowest
production method is the way to input forest compost to soil directly after storing
and fermenting forest biomass in bare land by the farm household. In that case,
production cost divided into 56% in collection, 34% in chipping process and 19% in
storage/fermentation. We need to develop the method to lower the cost in collection
and chipping process.

Price comparison with alternatives like agricultural by-product compost reveals
that production cost per weight is just a thirds of the price of alternatives but

production cost per quantity in use is 1.2 times as much as that.
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4. Practical use of forest compost

In order to use forest compost practically, we have to establish the system for
collecting and skidding by institutional and financial assistance. A variety of support
system need to be developed to lower the high production cost than alternatives. For

this, the closer cooperation among the ministries is needed.

5. Some suggestions

Because this study is just basic research, it is difficult to extend the result to
practical use. And long-term soil and breeding experiment are needed to supply
forest compost stably as environment-friendly agricultural materials.

So at present stage we suggest the use and maintenance system of the farm

household.

Part I A Study on the Management of the New Materials Used for
Environment-Friendly Farming

It is necessary to establish a management scheme for the input materials which
are currently widely used in sustainable agriculture to replace agricultural chemicals,
so that those who apply them are to be protected and the industry is to be
promoted. About eighty percent of farmer respondents said they were satisfied with
the materials and talked about their intention to keep applying the materials in the
future. The materials, however, are not allowed to inscribe their major ingredients
on the face of products when being registered as fertilizers or herbicides. It is
because they do not meet the official standards as set in the Fertilizer Management
Act and Agricultural Medicines Act. After closely looking at other countries’
experiences such as Germany and Japan, this study proposes a managemerit scheme.,

In the short-term, it is needed that the state publicly announces those materials
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allowed to be used in sustainable agriculture, and the producers’ organizations and
sustainable farmers’ organizations participate in the monitoring of the production
and marketing of the products. In the long—term, the materials should be defined and
allowed by the Fertilizer Management Act and Agricultural Medicines Act. In that
case, such new categories as "Other Fertilizers” and ”Natural Agricultural
Medicines” can be created in the acts. Also, it is desirable that the standards for the
materials should more focus upon whether or not they are harmful to environment,

human body or animals rather than upon their effectiveness to production.
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€ FA7] AaME FEAALE o3t AFAAHNE HEE 70| AYH
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AR JEERel ‘@ M) AR Bl 24T YRR EC) U2 A B
S} B BAe] E The 22lo] H3UTh ¥, 002455 200339 FAE A eie) hF
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2 713ste] o] 4T A& A BFA G YoM AR AP 2T b

ol b 53] AFAIAY L AR FY FHez A8 E3FE FAAR 99 88
i

TEHO] 1998 1249 14Y A YHHPARE 2AHQ] FFAANE Rolatt. 2 s

o J#AA 0z YE AR datd At E, Fedeits, #71ENE 59 F

71#9] EYAZ B4R A YUY A Mad 5 e AVIE vHEE
a2 989 F7159L Codexell Al #4183 e @ 3732 SAoA Bt S&
o] &% HulE AT ZAE A, @ #71%F AR 9
FA A o] AFERAA, s FES AL, @ AFANA &&F T34 A8, Hu] AL A
o PAA, @ 712889 A} A Goz A #HFLF

s
o o3 ANHE FAEEC] RVGAERE PHEHA R £ UTHELE, 2000).

A2d APAT HAE

o Bt 4% /1ed BARE R 471498 B8] AP xPo| 1 Bt 1Y
of fton), B3] FuEoks 242 2d7]S FHNOE A FAIY o) oF)
A&HQ BPoz A A LA AHEAH F 5 307] HEoIh o] E BAse] F

d 97EEE FAERE 28F f71AvE Adolu SAE2:HE 4% 712



Moz @ol AW HBE TUNOL VlEEE D FAAS AP 4 A7
AN BABAPY FANITFE ol3t 5718 o2, 39 NERuAY 4HRzAE

22 sl ol A AGPEY £ oid Az detsn AgAD LY 2

AN B4, S R5E FH02 @ W) A5ER B ASAY dAL AN,

93 39, F2E AEER AU F4 L 64, H58 - A THd 4%

Azidel Ad 2 $39 - AY TAE RFAL FPSHAG. £, THEEn 9, 8

Hlo) QA R FEIY HE AT (DANN FAE 2

o2 ARENE o8 Hul, An) L AT vmd FELW, T #5Y2F 2N
43

o FEulR) H5F Pt AE AF BAYE Hersa BN, £F, 299 2R 7

Ay
M
=
ft
o
2
2
M
i
e
o

FAES} AUNRA9DL FHEERE 053 R4 RS AU §F SAIP A
59 5 AWANDANN SA5E 6719 ASEx FEALDY L A71E A 1270 soho)
AR $7HE 2RI, 0B WIRH Aol AUFE EEnure A4, 4F d
$ 2 2ARS sebste] AN PHE ANG v 2ok

Y S90S “FEUxe B4 2 o BHS WM FWUNETY TS, 5
23R Oh4, GEEY 2 WMETR PIL 5 A AN ddos Fpve A4
AWEH, FEURY ol §Ad TH, FRUE A4 L ol§ B Wt 5 AN
g AP0 FHEEx GRS 9 Y FE AALBAA BY ATNA

FAREHA AE FES 4259 HEERS HY AAFFOEA SERE AT B3
EAlS 23745 dod #7142 viss) »HEAE WA ABY F U= At 7}
FERS LA dujstste P AN

olAY FARR AAH, AAA AFdAE el AX & AN gAHE 7

% ¥xe) A Mg 2 A AAY S ERetE Fd A7s AFHAU

I SAE 2AVE fAA3E HE BE R 8857 A% FAA, A
ATFE ATRY G 2o AFYR FA7)19N)E SAE2AY] AP Ve R
HERRA AT AN A E2dy] B A A, AU # V1€, A

-5 -



gy Wgwe) 2Ag Fato SAE2Hr] #AA didg AN #83 F
(1993)2 “SA B2 7] vlasiAd Bl EA7A A&7 Mty v, S4F
2#7] Adude] WE 4 BE AE, SAB2H7] vase] qA FEE F3te ¥
B39 At AR

oA, AZFF(IIW)S “SAE2HY] AT Wt BT A77NA B7I=AAY &
Agxer) #el A%, SAE2H7] AL AHAT, SHE2H] AP FAN
E2AE Bt 2827 AgEe] 8438 Wk AT

olo] Hlate] ALY FT|AAL G517 9% A7E 9 BF Hue gdd 8548
ez A7t FAHUG. FArS AAH(199)L AN EAss &8 7ts 2
, Bxde 952X &4ats WS d7ENE, 49920000
159 ZARE &3 WS A7t agn 4719, B
2(199)8 AHF7IALS Z4 vpolowag FEFoRH FAEAGAMY & AUA
4o 2 &83= el distd A7 vk Ao

AFAA AHE upegl o] o] AFqN tF A= 4 R7IALE E4F HHAA
=) Pakat 483, 28 a oo did AAN EA4 did A A= o gle Aol

24
o
Ho
N
A,
e
of
e
-
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N

A3 ATEA} 0§

o) A7 ) AAAY HAAN NS oz S AP FIIAAE FI=S) B
a7 9% 71 2ATZA Fhs) AL RAIRL) B4 % o1& VS Fta, o]o) A4
£ 9% Yok ANSEE A7) 2Ho) Yok olF FANCZ AN g ek

AAZ, APolA WARE AYRAD FF} AR, T o4AHS S,
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EAZ, dAA BAd T e FAE Hy)o o] &dH sobs Fopo] HHR7IAE
€ S8 AFAAEN ) FAAGE Fotstn, AFAAE NS G hI FALE 2

Hoiu, AAAAH o] AEHE 23] A ARAY Fhe AADE,

2. 4TME g

AR A QAAG L ol § U A

- ALY #Y L 2 WY

- AYR1AAY FUY o) & Ao

- §714 Mz 2 RagRe AN WFH og Ad

AR % AYAAH Y F2 AY

o HYAAHY A4 L o|§7)%, dARY A%
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- AR A D o 871E A
A
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EHe) o] &g A3 A WkE sy 95t FAATI|RAM AIRF7IAAY
A 2L ool g Hu, AR 4835t AAY 4, 23 o) § FAE AT AEH
AN AAA gors FFsH, Agd7rBa e AdAA= g At 2 ZREN
< B9t FAsh

F2 A7USE A7EEe AR R AYEd v A

AR, FR7] A #§3 A2 £ 2AYEs 2AF 5 eAd
ye] At HZATE T8 AR F8E TR, ¥E ARE B89 =
U AR T S d g AT AR, 5 ARV 2AF 7He
& FA3k%.

EA, AL R712109 T o4 Hejet FAFLE T A A4S T et
Atk Ul AR EALE Fa AH{7IA ] AUE getsta, APAAH o oA

714 vg 2 FAE HE Aad o] f HFGS ettt =9 EFeME AHR7IA
4e g4t AFRAFHUE sl A48 WA AFE F3 dE FHA 2N
(2001)¢+ AUTH2002)E 2zt WESH

AR, AHAAsE 43t FAA B AAAEY AEE A8 AHR7IA
o] #ul g, AR AR H S GAE Jig 5& A N ESAE aHF AALH
AASe] 71Ae 28 BALE Y A

A, APRAEE 0] o] &g A A Were =EI7] A A FHAAH
A, o) &xte) AtdlzAM WAL BA FFLETRS] HEFRAE FoHo] AHAA=Y
ol o] HAHE FAA etstArt 28 APAAHH Y LNENS AT ALY
¢t AAA A4S AT ADEk, A o EEE AT W - AEH AAEAE
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A4 A EXEN
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A2 AR71AEe] A 2 o] &4

A1d AFR71A99 72 2 349
1. 7714499 +3

27 By AEeAE AARYHACIES B AEATANe FERY TPHAA 2
ASE AT A7 B2 BAA Aol Ak olYT HBEL F718AY WA=
N T THEAZ oF0)A Yom, #7129 FEYH webd 2 SEE T
At BAA AR A AEAZTAAANA BRAY w= sgEd 5§ WhEe
A &% §71840)90 Tt BACAEAL TYHT Yo} 1 G BAYE 2

AYH7IAAE o)A TAUD HBSS S AOBA WA Y A4 )8
& % Qe &5 APV A AdAAEE dEEn 5 AYFIIALL 2
HolA AVsd E B2, od 4T, 2 4R, A4, 4 59 #7182& 93
o BAA AYA/NBE BAY A HF ol FAES $EAE F AN LA
= #7184 one,

o] ATE AYHTIANE EGABA 59 A8 FAAZ FLH/] A 485 AT
2A 939 APl WS T, e ol APf7IAL shed AR
ST B8 F5H ¢4 AR IAACIS YR ADTS AT BB AN o
= BAA AR B9 BAY 74, BEAYIN oA EY EE PF £
Ae) ggoz Aokl WPAAT 2 GgsEd SRR WA} 3lY) GO,

A4 1ES o] 8¥9)0) WeA brush woods} ramial wood, 2|3l stem
woodZ 22 FEth brush wood= U9 7HAuh 9L 39 @abo] opje} BEF, ol
A 5 F2 oz ANl Asd AYRTIAAEA H2s e B A

rie

ks

ol
"

R

7

P
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2% 97]0] EET ramial wood A7 Tenm e ofd UFU B £7] $02 o]
U 7] Ageluh hds FEAY 5% 24 $¢ dudch stem woods T
H7o) Tnol o2 BIA S9 FYLRY, 7t $E2 o189 § Y& A=A 12
3 Fue Bo AAHE 2B QUIT

wAo2 2727 Tom o149 stem wood®) A$ THE $E2 BEIFsATh 27

AEAA Tem ~ 15cm)s ZAA, A=, We3 Joz 7h3d HEg Azoly 3,

e
¢

Fog /l3Ho] dgAy stERE, 4 A §o2 o8rhsslitt aga FAAA
7 16cm~29cm) o)de AEFAALOZ o]-& shssith oF&E HZ S04 stem wood
o] Z& % Fxoie] Jito] &EH: itk

okl AW E uie} o] brush woodut ramial wood®l A 1 ©]-&¥99 Aoyt
AN M2 Z Ao]E Bo|x §7] WE ramialFZ FAS AHEE 4 ok 2Yn
23A, FEE, BFEL 71X, 4 3 @4 Ao s Hed, o] AFMT 2
o]-&71540] ARHE £72A o4 EARAE AP ramial FE ©] A7 L=

g,

Brush |[#%, @olA § F2 %oz el 7Hsd A4 {7|Ade2AN 7t

Wood |24 Aol HEE ol7lo| T3

ach

4% A% | Ramial | A7 Tavlwe) old UYE, 71x S22 ofd UF sHy] Agol 7
$71A | Wood  |E% FEAY 2FH% X B
Stem ot Z Ao Tepoldo R FIA 5 FTYUYE oo E o] gE F T
Wood |EAZA P87 398 S8 AN
AT gz 5w 4w 5
=47 Azd

ALA7IE | A A7 | Sl BEEAKRIY A7I€F AYE, UFEA T

Ag A5 A8, AARE 7T 5
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2. AFH71A49 A 2 SUgg aa

A f71AA AEFHR AN
duigoz AYAM PAFE HBL TAS RuE 1 FRE SR8k AY $1A
A& HYolH AAsE BAY ¥ omsta FAZ EART Yok
BAFE W, ojuF, 5, 20T TRY 4 U, BB BAFS A F7, 7}
%

oz FRHI gtk o] ATN HPR/IHAL B Az FHo) I

olF T FHR7IAYY BEFE FR FFE PR A AR ZAE AXA <
¥ 2-2>¢ 2ok N AR AT} drure A dEFS AFTF Vs 4
Z} 67.8€/ha?t 1890.2€/hao 24 A€ 3u) FE9] Aol Bk EF sy 27d A3t 7}
) 7630 AEFS v wetw 27t 678%/ha¥ 32218 /hat B4 & 2o]E Hoja gl
o oA E AHRIIALY AEFL FF, 4R o "W E AojE Bol3y, o) A
o] AR Tl WM E etk a8 HHR71AD dEF 75 *
H&E B9, 7] 63~83%, 74| 14~27%, 9 3~13%2 FA ] A= A2 eyt

T d vl (%) & ¥ ARID
T F(ED)

Z7 7}A 2 (t/ha)
e (20 63 27 10 67.8
i e (29) 80 17 3 189.2
H9E (&7 A) 82 15 5 87.2
A7 G2 ( AT A) 80 16 4 1702
A7 (20) 70 17 13 1141
7HEE VG (76) 83 14 3 322.1

- 12 -



. A {71A e A

AFA A 19999 AAE 5 GBA dFd €9 o ety AT
£ET <E 2-3>% ol e YH 971M dAL4A BATES AP AN AN W9
S HEE A Zol:, o)A AJTEY o] AEH AATEE AFAS A 71Ut
H &S A2 AASHE Zolch. BAA vehd upst o] dAF oz
£9 AdTFEE )FHA €9 AdTzse UFY Aojg Helxn gtk Syt ¢
< dF-Eol 40 ofsteln, 309 o5yt AR &9 IBRE AASde AITEE 2oln Y
o o] 713k 239 ARBAZIL 7V AL, €8 JHEE AIZIEA ol¢ #Yd AYE

o] 3 drt

e

¥ 2-3 felH2te] M RIIXE Yikp=E

4

(H91:%)
&2l 1ol () ~10 | 11~20 | 21~30 | 31~40 | 41~50 | 51~60 | 61~70 | 7
A4 YTz 10 30 38 13 7 2 - 100
o[y ATz 14 14 14 14 14 14 16 100
27 27| —2 A ZRA—
= S | —%&7HtE A7) —A% A7|————

NAY BT AARAAL AATEE $9) o] TR Mol £AAZ THH 3l
th Ed @) & tho] FRE Mo} A9 fy-Fo] & s Fojok = A7l 3
, A% ARTFEE 230l Wb S A2 2098 Jlthelol & 43 Ak
5 Qo 20de Aol WAlSTo] Ag R 1 BHE A% 7HRe] Folok ok A

AEA7IA S AR AQE B AdSHA Hed & 7M7) A7l 1870l BF
20cm ©)5te] &7 EAE 3, Ao e SRS A B o] B §3,
A 43HQ Albolm, vkt W st o A7)7F B HE W & JHIE
AN A& SR B4E 2a vk dEA €8 7HEE A7 S SHAI

A AR Fal A&H HPF/RAe) 4] Brhdsdn ¥ & gk,
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. 0 #7399 A4

ol SR uhg} go] Tule] APL & ATE Al ¥ 9o} £50] Yol F
A stofo R TEE 2Fa Atk oG &9 AUTE HAME ¢ AT/E B4
o 27AE BASA B, 23 AL AF7HRe] Red HH A gok 5
gl olEge AL el itk B3 BT AYE theI 2L o) F W) AR
A9 gatolgo] ozl Aeolct,

1) 2B Yiknh Yot

ol
o
¥

+
AY fonels 98 AFTY A7) B 24 2A
A vhehd ups} o] fohils YR e) 9797k 24 A2 F4H 0] JITE 2-4>, ol AP
Adgre) B4o] ohje} tRie) Aol HlEe FAE molw 3.

A Ao g9 =

ox
!

ok

)

E 2-4 = 7HR7| LHEolMel HE3E YLk e g
Al - AAES(L,0002)
AR3E TE(cm) 7 4 vl (%)
e AT AT Al
6cm 3t 122 2 12 156 17
8~12cm 368 50 84 502 54
14~18cm 169 28 37 234 : 26
20cm °}% 22 3 5 30 3

A% HA DR £9 BA2A 2 %4 47, 2003 YA

Aoz AYR7IAAY A S APAAT o] et FFE WA Hev)
FuHFo] 5% FULRANT LW 28x7k] ZashA BTk FLA% 8eme) 3

T M3 284170 8684 Wt 12cmol A e B2 A AMtEE 20cmolAE 2682
25 Bola k. ¥t ol AWty ASE F1AA
8&cmE mP A 8A1Zko] 24682 whA o) 12cmolAE 137822 Aylold}, 20cmdlAE 76
Bo2A 1/35Fd &3t

24 1BFEez & Fo

g3
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F 31 7 7 (cm)
4 3 3 W 2
8 12 16 2
mgF ALAZHE/m') 86 (100%) 488 (56%) | 34E (20%) | 26% (10%) g
A & 9 (50m) | A6R100%) | 137RG6%) | %BE (19%) | 6% (11%) N

Ax 1 59 KWF 2&54%

2) 2R AlRtel BHA|

F387 12cm olste] Aol A Awso] X gtk FuAFel ldem olge]

WIA SER PP JouE AFe] BHD 5 Yok HAT 2 ojte) AL A%
% Qo Ak WA A4S T S A Folth meb e

AEE dUldl A7ista e AAolth o7 & A8FF 75 I VS A

r4m
©
s
Ho

971N AEsE wgHo] 91X o} M & &4 S0l F3) olele B9 Utk
FU YE9 AYLFEE 02m/hacl BFste] HATe) 10-40m/hal Hlste] I8 Hz@
AAolth, Wk ofa} 2 F Ty Abgo] AWA|o] EREX B BAZ AZY &
s gue) ALs wFo] mAske Qo] BE ojHee A Utk
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A28 FU HFRANAL) TAF 74
1. 457149 2Q3F 4z

AYR7IAAY BAFE 2357) AN AYR7IALd] B HYAI) FF
& shebsty, B0z Y 4GS BAART HPR/IAL) AL seksiiol
Aok A, AP R7IALe) AT AY AINIE & Y] A% M) BI2R
A R G SN ZAEA Ao TEG & Atk & ARIIAAAE B
8, oURART], GZAA, F7), 29, DARE, 1B Ae] TFIo] YA o]
el AFR71AAe) Aol Gl A3t WAYE IV WYL AYRTIAe
SAFE bt TARA ALY A9 T, 1, £ 59 o] T
W, o] BRE 4YR/I4A BAF TP TS

B ARl Y 447 ARF QAL 1389 haol BB, o F & 7177 FF2
2Apde) A% 190847 H BAGo AgEgon, A 44 FeH1988-200D)) A

©2 709 1008 ha, AAYRS 1224 hao) 4L hgoz AAstgch

E 2-6 AAlY A%

E7H7]
gurSPALY BAEA] 7Y
22 FE22AY
Tl o | Am | e | AR 9 74 FZAN
ha ha ha ha ha HAm’ ha Am’ ha HAm

1998 8,080 14,785 | 3598 | 24312 | 7,300 261 | 20,813 225

1999 33,730 ] 42153 | 29196 | 12511 | 10,173 404 | 26,031 242

2000 32,301 | 38,258 | 19439 13,797 | 9271 382 | 24,029 256 | 6907 301
237
960

2001 26,705 | 27,778 | 17637 16827 | 929 463 | 23,734 8,532 395
A 100,866 | 122,974 | 102257 | 67447 | 36040 1,510 | 94,607 28584 1201
A" | 25216 | 30,743 25564 | 16861 | 9,010 377 | 23651 240 7146 300

g AEA. AYSALR(2002)
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2y & 7] FF22AQY AS 20084 olF Ak Sk gAsew,
of ARNN FFHQA AYAY BFS tha P2 FUek

£4, HUAYS BARAT HYATIAY BAFE AT 2AAE P22 S

%, & 7H7) FIRE ARl AHA A AN ZEEIT 24 B 4947

A9 BAFE ZAG AAE ol 85t Sy HYRIRAe) BAFE FYshA

A 277 2322 AR BEA ZAE 5o T ARIY BEE <E 2>

3, AZTE ALEF EEE ARE HEs] B2 VAAFE <F 2-8>F Bk

E 27 % 7M7) 3BTZ2 AToIMe 23 £3Y Wi 25

= ] 2= A8 ANET(E/ha)
wE AT A 6emoldt | 8~12m | 14~18cm | 20cmoldt
AU 23 2,905 2,228 506 116 55
27|t 13 2,984 2,345 511 % 32
EEES 7 8% 136 450 246 64
A 9 1,510 1,183 149 163 15
g9 2% 2,249 1,738 409 75 27
g 7 - 2,360 1,776 429 117 38

E 2-8 ZSAHo| o8 WS ASWY S

s~z g2 A AH(m/ha)
Al 6emol 8} 8~12cm 14~18cm 20cmo] 4
ENBSS 23 50.8 89 13.7 12.3 159
271 13 46.2 94 157 11.3 9.8
$48% 7 67.1 05 158 30.3 205
AT 9 49.6 47 45 20.1 203
g4 2 298 7.0 9.1 71 6.6
3 - 446 7.1 11.7 13.0 12.8

& 7M7) FF2E AR AdEE A 2AHFE Te7] 45 $F4 ha
AR BAESS o8 71202 & ANE 4 ha? AR AESAAT AFE A
% 2360802 AA AMES] 752%7t AF Tom v HEEZ FA ol
Qo) A SAZANY FEEE A$ R Aoz duyt 2da AR P9 £

oft

£
rfe
i3
rr
8
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ANATE AHG A& A3 JFE AHo 3t EA 59 JEAH L M6 o2 ot
HAo. £, olg g TAAF o4 stAHE TS BiomassHE7|+7H)LS 17m/ha
o2 e

AEHOZ Ax V/H7] FFIEAEZY A 2ALE SA 73 AAEE B
o EFE AL HEdtq A& A, F7], 79 F biomassHS 616m/halE F
ZH9, ] 7120 ramial3(DBH 7em®| 2H+7+A ) 9] biomass¥< ha@ 24.1molch. o] &
AFAoT AHud, /X FE L83 BiomassTHE7]+7HX)L 17m'/ha, AR FL 446
m/ha (°1F F31387 6cmoldt A FE 7.1m/ha), o5 7F-Hl ramialF(F227 Tenv)
T+7tA ) o2 BFHE biomassH 241m/haE FE AT o]& % biomass# 714
°]-871s ZHAHF(Tem o)L 60.8%< 375mE AAsE, WA 39.2%2 24.1me

ramials A f7]17del2 & 4 3o

2. A4R71AY 2AF 4 4%

ol A E Atglbiomass RAF AEIZAC 7|25 -yt F2tHbiomass %
AFE A& 25 20014 @ & Fetol 6994Hmo] 2 Aoz FAHIC of 7H
£ 53, UnAe ditSHA S 4E5EA SN

€ B3] HAE AoltH, ZE)s £A+Y biomass 7}E-Hl ramialg 9 biomass =, AHH
1AL 27368 m 22X AA A biomass?) 39%Z AR} o= mid 1303 hal
AAAA(FE, Y, FFADO ojFoF AL AL & 33UV ramialF A

biomass &, 27|20l EAsE AL YuEn

dl 48%%= & 717 FEFZEAY

1) J4LTFAQ000E FFhol FAHE AZAZ 47 8Bl Sk Ao shekw v gtk
o A% AZAL (1-ZALYEAL) X AZF W&o oJato] BEshl $3% RozA 7
W, $FBA9 ZALE 085, QLA 712 L 06¢ A7 AgaATh oA AATLe
ASA FHF] BAT AAst BE ok AFRVIAY BT FL Aol AP wAB
AZAE Q7] Wgoln.
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Z} AFdE 2 A biomass HAFE TAAHCR AHEE & M7 FFIRAGY A
Y biomass YA 19989l 1,409F nr, 20004l 4,347- m, 2001 d9l) 3359  m'el &3t
w, ©] 7}& 9 ramial=(DBH 7cm?) 2H+7}+2] 3) 9] Biomass%2 1998l 5518 m’, 200039
4 H
a3 IS EAES 45EA SN LA s A biomass AL 1998d

17003 nt, 200149 1,314 mw') AL

4,673 m’, 20004 3,344 nr, 20013 3,635H m'el @&k, o] 712 d| ramialF 9] biomass %
& 2001 del 14228 m' o2 FZHAUAT oJA™ o]E AdolA e 4¥ biomass EF ramial
¥ biomass= IMF °% wjd Z7Isk= F41E Hola J=dl ol IMF2 & € 7H7)
TEZEAE LR dAHIE FHAEC] AR 7€ AEAKRI R #dEa g7 dE
ol®, 2003 o|F2E & 7M7) TEIEAIY Ol AlRAIEA A BE AMe] 7€ A
AGAAZ AR A

S A
4 =

2 » 1998 1999 2000 2001
7744 Biomass 1,020 3,34 3,147 2,432
(TcmuRHA)) (162) (539) (501) (387)
= 7F71 | 271+7k2 Biomass(B) 389 1,200 1,200 927
FELZ % Biomass 3% 1,409 4674 4347 3,359
A 3 (Ramials: A+B) (551) (1,829) (1,700) (1,314)
=45 (m) 44 120 131 109
TR &(%) 3.1 2.5 3.0 3.2
2174 Biomass 3,383 2,803 2,421 2,632
ASHA (Tem®] 7HA)) (538) (446) (385) (419)
2 B A %71+7}4] Biomass(B) 1,289 1,068 923 1,003
3 7IALYG % Biomass #3% 4,672 3871 3344 3635
(Ramial=: A+B) (1,828) (1,514) (1,308) (1,422)
7713 Biomass 4,403 6,188 5,568 5,064
(TemP] THA)) (701) (985) (836) (806)
A A £7]+7F4] Biomass(B) 1,678 2,358 2,122 1,930
% Biomass A% 6,081 8545 7,601 6,994
(Ramiald: A+B) (2,379) (3,343) (3,000) (2,736)

F 1D AEA 2003 € 7M7) FEIEANY 94
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A3d FHF71A449 e o] §4H

1. 3771489 34 o844

7t AdH71A44 o143

A #7129 & Brush wood, Ramial wood, Stem wood JH|2 ©] 454 ZF f¥d2
L5 713 e ol &8 oA zo]E X2t Brush woody Ramial wood< & chip
FE2 o]& 5, Xu), LaEY] AR, NtERAE, BHE 59 o] & H A3}
Rk o] Stem wood= FE §AE ]85 3, YA chipely FHEHE o] &38HA H=H|
Holvk 9] 49 Green HHIE Astns: gl §E24 ddstA o8 7hssith

I 2-10 LB FIIAHES 0|8 HEY

. Brush Ramial
BEDEE - - Stem Wood
Wood | g5 | ALF L] A
7}& 3 Chip Chip Chip | BYF 3 =%
Green E Y] (Litter) 0 o x x x x THEEA
adE Hu 0 o O x A 0 FEFY
Z=A} 27 A O o) x 0 o)
7} ZAE o) o) o x A o | olg
d4& 0 0 o} X 0 A AA A 7R
AdA (3H%) x 0 o) o) o N X:o]- g2
B, S x A A o o x
A4 3HA X A A x O A
B ALA x x x o) x o)

NAY BPRANAAE 1 A=) Pk ABPeo] webd chrsAl 24 A,
Wt AFR71RAAY B8 Aol o]82He B dae FuE nsd AP
£ AR Fhsa,

Rl AP H71A90e) FH ol 8Y U= Stem woodZ o143 2o} Fite B
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ot 959 AF qUd FHoz &&Hq Jon, FHY BF HFERY & =EA
U FAENEY 98E o853, dF AFFHEY AY FFELE oEHI It

o] AT E FAZAY AHR7IAY olgrtdes EYY AEHS e AAAA
Z, EYNEA £ JBREY FIAZAMY oJ&5H 23& Fiu ok wepy o]
& o) g EH oMY APF7|AY &8 A A ERA T,

Y. 4Y57)1A9 (Biomass)S o] 43 EFAPH JAAA S 7+
AL {71248 ol 3o EAHAEL RAANTE AT A5 o83, 7HFEH,

A gde o "k <ag 2-1>3 o] FRIVEE .

22 EAH|

5714 YA ] SR EAE
71}

$718E 950

247 2u 22
ABA LA T

288 =2 4B WYARHe 7L

a7 2-1 MERIIRA

fio

‘B¢ ARES A AAARA Y EEHE AHAVIAEE <a¥ 2-1>3 o] 4
29 5 97, 489 7MY, 2 AEY 23 oF S wEA AFRAE], A

YEAHH, BAA ARABANA o2 TR 5 Aok

=21 -



APIAAHUE FYHARAL] oM 471EE AT 23 A ad2 o) 8t
t HuE ojujshe, RCWst Hg¥-A8ue Fedn

RCW(Ramial Chipped Wood)E A4 7Tem(12cmZHX = $3) wwhe] YE71A], o™yt
T, 259, #% $& SUCHDOZ HF3 soil foodZ o) 8FHE A& Juidrh 7]
A sol food® AAE FHE AP B FIHE A0 ojud FrhEolY ¥
F3& ARNA e AL gr,

oo Hlste] AYRAHUE AAG BE, oAUTE U §A ALSAL chippingst
of xAe] Aol WAV HUIZ AP AARE AN 0§ Hulg gujdc) o
AW RCWsh AY¥NHuE QAR $45 349 2o metd Rolg una ¢
% 9

AYERHE ZA, 7, 4 5 BH(chip)olt FHoR ATH F FUEE, 5
gA77), HERA7) 5 Atstel EAZ Hulg gujach FA 7l Bol BT
H3 Qe PAE Hulst 7)o e,

244 A83%5Y AL 2AE AP B= ZUROE /AT o|F Al Zgoz
AZFFoe] FUELR o8k AMNZA B} B2 5 onwt,

o] AFE AT TUYF EFARY AQAA 7Hed FAAALE AYAAEy 2
g3 Ao FHsl £ Rolth

2

o U AdF71Ad &84

AAFRG A AN EASE A RVIAL bed AA FRE 0] &H3 e AL 5
Hul g9 A2 FHEe] ALHE € 7M7) FTE2AMEA TSI oH, stem
wooddl] AF3 Aot A2 5339 € 7MY FEANAS T A F AHA7IA
FA TAFL 1636Am e 2A o] 7l FIE FE F 470Hm e, o= AA eAF
9] 29% Axd EARF AAojH2

2) G TEQ000) Al FAHE AEA 7Ll 575%7F AREHe A2 Hetsigl=rl
ol HEA A& ALEIIE] ¥ 74 th27] ot

-22 -



=

(29%), ¥3H21%) 59 FH=
Ao FgRA ¥ 5

T3 FHE AHRIALLS gidE 5(39%), A5z
2855 It o] ke dAdEs e A¢ FF

JE &= & 7 3o

N7 FEERALE

E2-11 = 7197 SE22AKRMS ARIRIIXE SR 8
949w, %
4 =
1998 1999 2000 2001 2002 A
T ¥
g | 1408484 | 4674393 | 4346434 | 3359232 | 2556954 | 16,345497
AFR7] | (amialF) | (551,047) | (1,828780) | (1,700472) | (1,314,245) | (1,000,367) | (37.382.423)
243 T8 43730 120224 | 131,072 | 108763 66,521 470,310
S & 31 25 30 32 2.6 29
ALl 23 30 28 27 20 27
FAE - 1 1 1 1 )]
£ =3
A5 1 2 6 5 6 (4)
TAdu &
HEZ 14 31 33 28 31 (29)
ANdAg= 62 36 32 39 42 (39)
( e HFE 2ug
F 1) ¥ 479 #4739
A8 A 2003, € 717 FFE2AKY ¥A. p5sT
olxE8 2 Fot I AHF7IAY L FE stem woodE ©]43 FY, 945 5o 3

Bz ¢|§9%, ROWH EE stem wood® 102 ANt EYAFER oot
$= uesgin
AYHAALE EPAFEOT e AL F2 AL} Be FHoZ F X
Aol F2 o) g5 glom, ol §F AL A5W B2 FAH Y o W=
#3 2 7HEY $ol4e AT Rl T 4 Uk
3 YYATLCONL JAAZA 7ol AFEHE AZA F2 271 AFE (503%), B

AzE (315%), 3+5 (163%) 5 A2z ¥l wb Qloh
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AHR71AALE GFF FEo o] fHE Ao FAHY O, AEFLE FIE T A Y
o w2t 10a" 1,000 ~ 4,000kgo 2 o] Zo] & Aoz YEITH,

AHR7IAY E& FHE F2 5L 7Y F=3E Aast o] &sta gl
ot B3kt A ZAEyto] A e URFEAA A AHRTIALE APAH B2
Fst] Ramial wood®t Stem woodE FAll ©]-&38ti e AoZ ZAEUH.

AHR71ZL Y EGU AMEEHE s dg FePHE A0 R sTHE =
A A A F2 o] &1, B4E wood chipE F5H7FE flol AAA < vl=2 AH|sh=
BFEAM 4~5d9 710 ZA ARSI dehte Ao R ZAEH.

aga FEFuHe ALAMAA 2 83t FHEA 2~339 DU £ AH]

EHE BolE AT ZAHAUTLH

A | ole NeE | Az | A
AYg = B
L I O i e ke/l0a) | @4 | =)
A5 3005 RW, | 02
NN o
= o | G~eum/s) i 1,000 sw | =z
_ . _, .
A Al 8%) 16,000 3% v 4,000 SW &
v | o | AEE ] o
A4 14 (18%) 40,0009 EntE 9]23 2,100 SW e
MEE _
waz| 0| AwR § 3 400 | w9 | uws

F 1) 95384 RWE Ramial wood, SWE Stem woodE ZtZ} 2u| %
2. AHR71A-d ] 59 o] §4H
AFANY FPR7IAAG BEFAFARA o3 AujS Brlols} Arts Az

4) P2 F3AATA1998)2 FE & AMF2 10aF <= 468kg, & 3037kg 53], LAEA A
a9 899 739 4203kg, 3180kg® et ARG FE0 8 AHFL A9 AL
Ao 2 “EyY.
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A sk} olg IUA AFH71AY ) F9ol 8 l= 2 A Brush wood ©]-&3H %}
Ramial wood °|&@HE TEE + 3t

7} Brush wood 38 (87]9})

A R71AA) BEAAE detetr] Aste] FMATLI YT WNE FHoE A
Fao) AYH7IAY ALA2Y, U FAAHE AN BFRIRY AN 29,
AuE AR7IADE BEHE Ash 37h, TR HIRIALS B JAE #
te] zAbsSiT

FAT L BYF71A RN e AUR Fe AAAE T AAZ 01§43 Ak B
A EARA ol g3, < AL AR F4712% AN A7) B AU
o B4 HRA wEol, FAAYE £ $4E E9E A7 2v2d) Fr8A)

e A 4 FEUAS BT

[«

)

&2

3 gt BeE AN & FE] FE AEoh
A7E AR A8 E ANGA Y Z S Qi SHAAME 38aT4Y A s

ol&3td o]& d&sata e F57120] MY Axz B AT A2Ho] 7jAEH

o

of Qlo} & AlgoE FFE £4Y ¢ Y= FoRA YA gE Aotstn YT

Ut Akt E 4D 4712 N8 S Ol 450 Y RO AT o2
& AR71 A M EE o] &35t AAE FAHE S FU1FAE AA T AALE Bot 77)%F
FEA2EE T3t gut FAEd HEd di & 7H4e2 ARHR A
st 2& Brush wood ol 43 is AEH FH2A F2 7Y PAAT2E F4
oz wAAPEY, AN} JUT g FAe) §712 vae @
Aok @A A AA o S0/HFAA EEYUE 7HK 22 Compost §2 HEE WS Wl
$7] 9131 &AL HAskE 5 FRATaNA A Yol Fu RFHT sl AL
2 ZAEUAS.

Iyt
rie
o
i3
o
2
op
Ol
et

1}. Ramial wood °]-£8€ (Arvig})
A2 AUdE FA4 02 ramial woodE E-E£3= AHER7IAMY ol & HI LA 9]
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o Ramial Wood® A& 198639 tlF= 21}t Ramial Chipped Wood(RCW)ell o 3
Hx TALPL 19784 Ave A9 FdA HE AFEAT. A BL S7HlA ramial
wooddl #4E Ztn glew, I &= I g EEIR U Aude
RCW(Ramial Chipped Wood, 1992\3), 59 FZ(Fragmentiertes Zweigholz, 1992'd), °]
ge]ol= RF(Ramoscelli Fragmmentati, 1993d), 2#121& MRF(1943)2 4zt Bdsta
At

E 2-13 ool MERIIX & Al

T 33 =X
- AAA G AR Q1S oj gt FHo {r7]E vE QA
) _ |- 9714 B dEEle}, A B B REA T AES
AF4A Comit Jean Pain

A R R O 22T B AEH F
- AH71A BEE USHE FAAA B 48 o8
J n Pain methodE A4
- %24 glo] Ramial wood T2 2 ¥& ¢ |72 v E(Compost)
A2
- UGS AIMER e LGB A AHA YEE A
- Y80A AAETA 34E L8
- 71AE a7 EESA E47] Fol Jdon dFTle Sy
TFo® of
- 5000%] SAIA okAF BFYM
253 Plantenkwekerij |- Jean Pain W] 22 A8 {714 ¥RE &3} AoiM BRES

¢

2P |21
MEAY | 4N

RHgo] ol%
BIOLOGISCHE
- AFRTIALE EPNFAZ o] &
AEFA GROENTEN &
- THFE okF A
FRUIT
A% | BLK - $7152E AAIRo A Wl f715AEY 40%E BT
57T BioForum - $71%5 A% QAR e} A6} a8ln RS 4 e g

Avitiol ) ROWS| B A7 #2 Labal University® 24102 3153 glon, o]
dEelAE ofxeisist $Fetot] AWERE T4 F71FHAE FAska gloh
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A4 ) 2AE vz AAARH o) £4H
1. g9 &

713 &4 Hge 2A fF71E0Re PAENER FEEY, o8 HE 8734
A HFE 2Este #sn ok 2 EYY A71EE FFEE AE FEHLE A}
$do= o] 4319 f71Avagn YE= F57 gk

+714 vige ol FE, AFAY 53 o] AEAAE BASAU TIAIA K3
adE A st vE(SE, S, dEy, 948, SANE )8 gne
o ghe] RAEHRE Y - dY - A - A - AR BE A s 3
AoA g BAE, A%, SAEZFAE, ESHIAEA, EFEAA T BTl 3

€ 23N, A%, #5558 grEy.

)

o2

2. #AE e NI

HlE A= (o4d 33470 GAllA C02delE 10807 A2 FFE, £3) 4t
B HIE AAAA ) B4 94d 19070 AAAA 02ddlE 7247 dAE FFIART ©1A
P HBAANAA 5T AL BE5HEY A5 9ndrE EEHRY Aito] &H7HAA
SEAZ S3En, FAEH R A9 MIYH 96d7A] dexH, §F Tl e
AHEZE Aol AAHUNY] wEolH

E 2-14 A b2 YNUH FI7 F0|

4 = ‘9 % %8 00 02
7 334 506 751 858 1.080
nEuE 144 154 057 289 38
RAE g 190 351 494 569 74

A5 FETYE, AR, 2003
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E 2-15 FUEH|R

¥ = 9
A 2 ofn| o A = .
IR | me e | 3 [aes |D0E aqe (s u|nea| BE) 4
w5 A Al o Z A}
() ¥71&
| 93 | 53 | &1 | B | 9 | &8 | 3] 8 | 8| 3 | 5

T YAAE 5

F244 =9

AR D 5HEFLE, AAR, 2002

FASHRY FE5E BUAAAFE B9, F5 54 28 o, A BAIAF

79.1967F SR A4, oAb A () 125%, PIABEAIA 11.4%, F5FW 103% S 3o

3t3 gl
H 2-16 54AH2H|E MA 2 Bofs
oy E
7 1999 2000 2001 2002
* R EREEEEE S % o A% | #
A 1569699 | 1,230,774 | 1,733,742 | 1427945 | 1,990,297 | 1572249 | 2334165 | 1,928,372
g H] | 1,286,326 | 1,065,199 | 1,564,695 | 1292236 | 1823857 | 1423655 | 2178075 | 1,787.9%6
k3 A 4015 3,836 200 200 100 100 201 201
2 4 E 5,037 7758 2,092 2079 4,341 3587 6,551 4,618
O}- U] % )‘sl-* R
S B (o) 120,114 115527 74,542 64473 50,334 49,39%6 61,855 61,176
A A # 111,878 36,501 45,147 37906 12733 35,562 49,182 42,239
H A
o """%% Zj 1,19 1002 | 3948 | 2749% | 37684 | 32281 32481 | 2798
x
UG 104 1| 290 4
g N A ) A 2,393 3,265 2,427 085 3,261
7] 125 4650 1,162 27983 25,241 1735 935

Z1) 04E L B4 ESUIAEAACIAELL) § SRR
AR FEFE, AAR, 2003
EHl 29 AAFL '9d 1569 EeljA 02'd 23340 €02 AT 16% F
202 $ Hul9 T4 99d 819%1A "02dolE B3%2 F7159
ER5(R) ot AAEY AAFE Za3ka Qo RS VE
999 1,2308EA ‘024 1,982 4 - Holx gt

hee. 34k
Liﬁ)\ ;q:::z—; oz

g B35 AT 20% =Y FHFAE
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¢
-{n:

22 Wz 0§

AR5 oo} DRAAS SHE S A B4, B, JAFo] T oA
RarEn o) A4 F7hshe wheld] Hon e ae) AHge sk FH101TS, 1999
dol 14859 ABABAE GAHEsl5E 200290 31BE2 SRR, ANBAE 104
haol N 287 ha®, AAEE 2008 EolA 5043 Eo 2 F7starh A2 BN A4
Abekol wid 30~40% Z7hetT glols, ABAEAMY AHE EF 25E F7kw ok

$70 R A%7] $7154E AN SeEst S8 SRS A ALG A edolot
dt}. o= f71ANE EE FARWRY FoSAR oo A/HosE ABREAA
o #2802 oo)d Agolgt

E 217 S7IE(slu)8|E XY HE
Wl Ag

4= g HAE) Aol 2l) QA et

. A oiA)
1998 200 100 - k/1E 10009

. QoA
1999 400 140 - 0kg/1E : 7004

. AdA AEA £
2000 500 175 - 3,0009 °ldt : 25%

- 30008 o4 : 7509

2001 500 175 A9} 22
2002 600 210 9 7&
2003 600 210 At 2L

F) F71AFHE)Y] BEE A FEFIENAM A AA, AFRREE BITEH dA

5) 1ha@ 33ulE ALS-ZFol ‘054 diH] 21.7%= ZAdlen, %k v BN AFE HEE ¥
7te] st AEHT Yok F £ W BAMSFE AFFOE 163%7F AUV AFE R
Arg oz gaebd 256%71 ZHAs T

6) ANF 7|zoz B o, F2 AHHPUAFTSE T FABL ALF(259%)% 4 7F(18.3%)2A
AAFAA L AR Al EFN FAIE Soid HE
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O

olgjg FAl) %ol FR = frAvE 2 FHuge AdS A&FHo2 SuFFd
2 Qo 2 dd, F71AE )R] 2 he] 199834 10029, 2004 EdlA 2003l
2109149, 6000 E2o= EdHUTt

g go ARATAERAM AFE Wy A 2 FF AR A A 5
A F¥E ZFEH RS ARG AR A HYS F, A7IAR J1E w4 d= AES
Foorgd F2 o&de TAY T (factory farming)oll A ABEE FEH B 20049

129 31947k AL 4 A AU

ASE FHAAHY 8 AG

ok
.

27]

N

o] MM gtelA AuE upe} o] $-ejtete] AARBFY FUFATL AL AP
AR Aste] ARAEAAY Fort A&A ez FIME Ao g JHASAY EUY 4
$ F715de 2 1047 LBFA AFT 5% W S7FAE Rl 3, {7
F AAEL 199899 2%91A 2005 10%, 20109 30%2 A13E Aoz AWUHL gl

N

ok 53, 2000 % 7|Fo {71 ARAA o] AusbsA A A ¥&S EU ¥
T 2% 2$22(9.0%), 2 2E2]oH(7.9%), olHlE] (7.0%), 291 W(6.2%) Awt=(6.1%) &
FpaFe] Webd Golg molm K.

eitete) A ABRABA Fr) FAS BB HEW= 102 2¥E ALH
&

]

dx

FHE Bol FAH K (FAEN )Y 2HE AEHY F7HFAE Bolx

i
=

)
ik

Atk o2 FAE FFAE o A& oz AYHH, 53], AHAAHW = F A
g7], & &4g7], 71 48719 29024 a2 AANELE des] F A= Addy.
A e B9 ABAFAA WEAGAA FAErEe dARAN F9 Qe

)
b
I
Ho
o
lo
2
e
o}L
i
olf
zﬁ.

ARAEDFH , 47 del (2003) F=.
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873z AF g FAEVR

E ASEFRR 3

t

200471217 -8 4 3lo] APAAHM Y

ARG Y 2 F AT
A A87F 2T Aoz 7S A e

9]
MR ol

g

S7H&o] AW 20%

71549

/\
T
3

SRCESER PIEEE L ERL LT R
3 49 FAIN e FEuas
& gojg Aot

e 7|& JA8ANE EF

olslel 714

2tk H2 3d7H(99~02) A

S7HE UEhi R o °lF
1096, 20%, 30%<] 37t 2 7433k, o] 7he-d AEAAHH 7 A8z 7AdH|

& 26%9% 50%= 2tz FEs AUEeE A A,

2. ¥44

b2l 3

A&7 u 79 Aol 20% SiE F-(AdeE e 2) AFAAHH =

3123t

Z7](2008d) 89

3~1787AE, A71(20139) 1,340~2,680H €] Fa7t 74zt 2AY o= FASHUCL
E 2-18 LHEXAE| 2 23 £
o9l HE
2 F271(2008\d) Z71(2013d)
- Ag7us | AEAAHY | J8F0E | AEAAHY

AL 1

. 2,680 3574

RN E AF 10% Z)

A AAHu] FAE & 25%(s11) 670 893

AR H Y] FAH1E 50%(s12) 1,340 1,787
AlvEle 2

o . 3574 5,361

(R&EAH 8 AF 20% F)

AFAAS ] AN & 25%(s21) 893 1,340

AHAAH Y] AR & 5096(s22) 1,787 2,680
AL 3

X ) 4,464 7,148

RN E A 20% Zd)

ARG FAE & 25%(s31) 1,116 1,787

ArAALAH ] 488 50%(s32) 2.233 3574
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AT HPAAH 0TS FIHY) A B2 AARIALY 23FL AU
2 28 712% A% FWAHozt 9@ Hw ~ 1986 Am, F71Ho2E 14808 m ~
2078Amo 2 FARAT ol & /M) AQIN 2ASE Ramiald HPH71AAE

AF FASE A FPIRE, Avele 204 P71 ozE WPRIAgel RISk

FAE AN FoFE THNY) AT AT FEAYLeFS T 2o, e

tr
e
(2
e
o
e
Ho
Y
A
>
3
o
o
rir
3
=
off
ujo
2
off
4
m
o
rir
Sl
lo
ft
L
ox
ol
£
=
L
n
to
N
ot

3 o, Ar1dos AYAAH Y £27} F&3) SU A SANEY &
o7t 248 279

E 2-19 MRS $222 D28 o7

23 APAAHY] T2 F ARV 8% Y 428

Te71 271 T 271 T 371

s11 670 893 744 992 31 41

>t S12 1,340 1,787 1,489 1,986 62 82

S21 893 1,340 992 1,489 41 62

> S22 1,787 2,680 1,986 2,978 82 124

3 S31 1,116 1,787 1,240 1,986 51 82

S32 2233 3574 2481 3971 103 165

F 1) 459 vFAF 09 (Im'=098)E &3t AGE

F2) AEHY £28%L T e AAHRSA BAse FERVIAYL 2AFE T1Es] A2

7Z9-2Z A Ramial woodd < 33 Z$(24.1m/ha) .
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A 34 AAAAH e 42 D ol g7 AL

A1d FHAAHY Ad71E AR
1. APAAL Y] o]§9 o]E3 w7

7b. %ol £4)

FUFARAEL FHEDS ) Adstefol dtks A EDL Yok 214719 3
4Y e Ao JARFUL FFstas su, 2 71EAGLE @71HY Aol okd B
71491 ol9FF, Mis} #AQ9 23}, TdAZ File] obd £&H FAAA, A
2AEY 29 B85 44 § F9) 49 NFHE BN IR A
Hog dAsted gl

stepu g} Foke] Aok AMG o2 EYS) Age] 3 4F eHoz I AAAHA
7b Ao AEoPoz Qs A7k} AR AP ik sEhlas} A F
2AAE B0z ndEAo] o]&HI o} ol EYFo] £4 F Ut #3 S vEn
on], Uobrl ERe] EF AuA 3G AsiAle dde] HI A £3F v
FE ojdse] Az EgedS 2AAL Ut
ARAEAL §4387) st EEAFA(N Y, ) T8, A%, 982 H5E A

£34 F2E M), 229 5% 5 1835 A A9 5 2E AAYe) 24D

a8y olE f7%He EYY HSEE fAGEd Jor, doud EYE iAY
& vhE Aok (Carbon C., G, Lemieux, L.Lachance, 1998).

olo]] we} RCW(Ramial Chipped Wood)7t £ A& A7 8 =22 H2W
HogA B3 gtk RCW7L B39 A9 S X3 A2 oz #75< o
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A, NSEI MY e FEAdE AA g89F5d4dA FA", 58] AHFRHAN
FeiE Adolgts Aotk £, RCWE A% o] 7Tem °l3te] 7FAE A AH(chipping) &<
AHEEe Aoz EGE wE Adud AAse g e AAsta g AA,
RCWE 54 oA 1, o]F o]§3 EX AL Aeizolx, v]§x HA
=0 AAEE 0] &3 EGAY 49 AHg T ¢ A

}. Ramial Chipped Wood®%] 719
RCWE 599 o4& Atdle 197097, /Aivtt A952] Fd4 2@ Edgar GuayA
7 AAEGA o Qe AZAQD HAGHE B3 0] o] gHRle e HA AEH
At
19784 A

PN‘

o TRAYE, 198299 G Lemieux 57 B AN Eole
7 ES e d7E AASIAT RCWR 342 19869 Lemieux w<ol] 2fs) AHS-H
Rom PO 2= Ramial Chipped Woodo]st o]9) &@o] RCWoltt.

RCWE] Ag7t 5 7HAE 371 7hs e =& A9 TR aHA o+ Jdade
Fhsta glew, o glade] EY¥ Humus® 7]&Eo] He Aolq.

Humus 343 &8 glo] 714 8% dTg ste Aol &%o]F(fungd)olH, F43t
B AN ulol2] 2, 2F(algal), 98 EFE(protozoa)®] EEFH AAHUE o, =]
o g & 4EE Qs drh

mlo
oft
P

t}. Soil Food = nutrient + energy
1) E2kel MAm gd|slel 22FHel Xjo]
Foodoll = F 7kA19) 7lge] EFHe] o) A go] gl #7147 Do =2 3 A&

F= AH 338 THEA(fertilizer) € A EZA(GENA, otujeit FE, AEES F)

ABH o2 %5 - PN E E%e) FE 84§ (mineralization)] B %A, B&
o} S EE 2Ps $ 2888 (humification)o] & TA1S 27 Bk,
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HHlgks F4E f71AE wte ot FRolFel & ddaAIE Aot ol Fel
Hx9 &3 dg9 5, 28a f71E8FAFE 8 8293 polyphenclic 3H3HE)
& @7 PBo= FFHoE ANAAL T4 9F dxolAw oj= EZ HEE A
3} A BAHE BA Wk

B4R e Hulste) v g o kg B ARAldl Gl B #7172 wE
3 2o

rir
o

+71-3E&*Z(organo-mineral structure)E F+ RAOE AW Bo] ¥

2) RCW+= Soil Food

RCWE HEAE FHusA7A &3 A EFY FoodZ AT, EFS AR (EE
Aol Jbsdtes stedl Qldh ol gk wyhFe] tidd] HFst Leisola and
Garcia(1989)¢] 1 WFHF& 3Tt

o) gade] F471Ze o3 fulvic acid$h humic acidZ #35™, Basidiomycetes
(Chrysosporium phanerochaete)] FAV} g o8¢ &4 (Lignoperoxidase)s] 4|43t
o} o]& acidE IAHAA FZM UL AT} Basidiomycetests AFHESN = A48
Y4 FHESAME A fe Ao duA doH, olAe] “YARZd (white rot fungi)”
o2 A Yotk

3) RCW2t Sail food7t == ol

2% Tem ol3ke) K AA F7 FFol FI ONgol o Jade] gageel
AU, oFd F§HA el a7k 808 el sirh. a7k o121 polypherol, #,
#A 5ol AA Ffslol ek
729 WFEEE] Ramial Wood® B3 glom, 23, F%ol, delgole] 374 &
4 Foz mE AYAY FrS dixIge] B 3k
BFoIFE EFYYN $ £ Fod AU v, deke AAE) 45HE
tel shoba), 2, Asjery gA2RY FEE ot 5 U H4L B IS

4 .

2

_&nl-J

Ol

o
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4) RCWoll 2|8t Humuset 7|Et Humus

Humic €3¢ 344 compost$t manures A Heo] 3, XA fraid otrlo}
9] steppes Aiet =] P FL 2BRF AEZ 9 AYY Humuse AH oI
#o.

R ggrddA frHid EGAe AEe] 21 HumusE #3ta glo] E4dd
frAle T3 g g}

HEEE ok B3I FAANME, wegolst FFo)F7t AdeA #AE Humus
o] &S FTEAA AHA A3, F= HF T2 7A€ compostst manure= AEHo| 7
HumusE A + = 2= ok

ol 2&F9 Hadd &9 gade] £87] WEelth ¥ RCWE AMESHd &
HEYY 249 HHES FuHz 849 F A3, 3d il long-lived humus2 A A2
T o= Aol

2. A AH A A o]3

A ARANAE EGRAEY & AEA dE2 e A#RHE AL £ F doh
¥EE organo-mineral ¥ A2 AFHo HE] Ao o] &H ot 2o BFTH
A AEEY WF c8AAY o) FRAV GAE e ot ddFAME FAA
717v @A =o} itk

Organo-mineral 5359 A7 ©]-82 “white rot(H 4] F-Ft)"e] 2§l 23, o}
T dade =5 H fulvic acid® humic acids§ AAeE LAA2E o] &3te 7|&E
St ggrdA A9 dAs 4 F JE v ol BEFY glad 727} syringyl
BHE FAEEH 7] wEelt

AEAA AR(d, 459 e FASIE F =HA gL o= polyphenols# ¥4t}
¥EAS YA3HE brown rot(ZA RIg) w ol

2718 34%e FAFY dade FHEEE EoH(—Y, catechin, catetechic 4ol ¥

&) BEEFTEAZA Bado] Hu, JBYFT BF CONEo) 53] 57] g £ A 2

rﬂl
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& 2757 B0 A $7122 ALY} ohn Bangel e Azt a7,
Adsde = gyl B g 429 wolst A4E AAste B0l Boo, Yas
AA A va, @ADL B Tdgol B B BN FEFo] Yol &

U5 EFE ol¥H EFYAL 253 3k

2. PR J4 A2

7k 4Q3 BAS) FHRAE

1) atRle] P
NYe $ARoE AW, BAS AT 5 A= LZEH FLBF] U, F52
TATHE BEH 2230 Ut FENE G9F] Yok SAYLE ZEE S YA

2 L7 F4b|

wie €7, 7HA, 4, BEE FAH glon, AR EA%] 5% €71, 28 vt
Aok ol 24zt 17%, 8%E A3t Atk A5 AL AF-9 50%0] 3L, 50%H =
duiel HA7H3 e dAolch

E 31 2FNE(193) 2 M(ZHEE 30% 7IF) Bomass F8 2Htha)

FF Al 7] 7HA g n] 31
H 2.9 16.1 35 33
7tk 51.0 405 79 2.6 - E AL 65% 7]|FA
S %2 214 38 1.0 - A2 147t/ha(49%)
AR 204 128 55 2.1 - QU7 155t/ha(51%)
A=) 583 455 96 16
302 2.7 52 23
=} 2= i’-
BT 3 100%) | (75%) (17%) (8%)

g @ AR AT
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2 ¥¥e 7t 242 I8 $F&0) 2u, NI H25F IR TFol
Eoh 4R AFF ol $B G &L 29, D49 4

T 550, Qelle 1487 Fd Aoz YeEbgthE 3-2).

$- £7] 100% 7154 Z71A] 9

E 32 Wolol g 25 MM AT 248 ool HER Oin| Gz Fek
S dlm

T8 N P K Ca

7154 100(1.43) 100(0.108) 100(1.032) 100(1.194)

Exdea 340 316 211 3,122

7Y EAY 156 192 124 170

7 483 408 221 2,549

b A 1421 1,323 909 1,202
() €71 AF¥F Itondll 38 FEFHKe)

Z+& : Duvigneaud(1970)

oEbA S-S Hulgoz ol 8¥ A, 7 hesE ¢' 33 AWl

C/NEo] sro} 2a7h golstrh Abd e & 4 gloh

i
o

£

fo
-]
1o
o
.l°|

.I.
i
kI

b Humus &}

B9 A%WE HeEle Humus7t B738tn ol ZYol 2ladeld. glade 3§
(polymerization) g e17F ol £ =7]7} o8} -1t 7kx| 9} ojdtF-9] glade FREE
7t FAY =&tz Ealzb &olstd 4A Humusst |t

A9+ FASE P29L guaiacylporpane TEE %33 Qo] A3} ojPa, w

H €9 dadL syringylporpane 72 ZF5L lo] FAghs} golsttt

HAgol= phenolf, HEHF, #%, APAF G0 dFo] go} FAgte] WaEAz 2
St & F9 FALorst A4S LHEE gt

FErde AuAE F 0ol 2, 9 AuAE T UFhel 2 5 AHA
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9| pol= stetEA Y Aolg Fr AF FAQ Aold a2 o] e Ao dHHdh

AT $RE FA ARsla, 844 $5E EY 4471 540 d° =
Ao Aol S8t A 4FFS A 897 ATl HlE Ee AMAME &
F7} 7PsseH (& 3-3).

o 3243 FAH/A%) m/ha
T YR F0%% e
e 35 67
HERUE a7 78
EFAVUE 43 58
gaT 27 2 o8 59 HEAH B4
ZHEH| - 75 12.2
TFEAE 4.3 78
F4es 51 85
AT BE 56 9.5

. RCWE A& A ¢ A7t 34
RCWE 9% 7H4E E98hA7] AA2 doj= Ramial Chipped Wood2A4 719X
Green leaves(A D)ol 3R] FEE dtojo} gt RCWS A= EFT 7HA= E8
F3247 Tem W8] HE EE FYFE TFAIE Ao] BT Aeolth. BE S
U olS/% AHe] e FAHstE £EYTE 48 dFo] i EEVt §ol¥ A=
2 old &3tE FFo] Bl FL AHAE FA € Aotk
AE7 =232 A= Jo g 20% oJuirt HEE M3 ey Fad o
ojty, Aol TYHA REFE = R EaAHAAHA de ot A
9 713 E 2] fEolct d4] 2o W & 90& RCW EFITd B} 3
< 2AHRE A& F IA "ok

P

—_—

8) 12cm °18} 7MAE 23 s153h.
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wehd RCWS A2be AAYRS, ofAUT 77, 20, AN $9F &
om, s AZEALE $HT & dvd FPu &% ATAY W8S WY
1 Rolh,

2 Ag5A g8 AAA JHEhE (E4])

1) 2 (Jean Pain)2l ofolc|of

A ZF2 AFo R fU]EdLAd FAsAEY 29 F2Y olEES THI &
A o33 2o

- HEA B A FEF o= 9% @A EG °F A d¥e THS

- BEYS BYdte e AP WY, A AAHeR 53 es H88 e Y
O T 222 AYE 23 AU B g e Fop A8AA Ul gtk
- 23 dutE oz XA AL oW FHZE A A S B YojFoiof dt
- wid A B9 & JHY] el gdAM ALHR e, ol wdA <188

Atk 53], ol #E A, o8I E L Y ollE FHEY S

flo
2

- & FHEY) AEE €4 BoluW SARYH €€ BEs 93, ¥4 #EE
g vl sel, R 2 FRES AN 5 YonE FARLAN A
BT Agolnt,

- 8% BB OB HUS AYL $E PR $YRAE AWANE 5 RE AT

=

3 8H Yook,

AV

oA dHe F= AR VAR

O

2) Mol =u|st 2 | (XHH| M =s5to] A 0| 8)

- 270l Tmm PRl EE T/ UF, /A, & 522 ¢ 7M7) A2 28 =29
A, 48 48 F EE o] dio] €k

- °lF 988 A At Lt FAHES dTh

b
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- 374% A Fo duisk slekon, 2oz $E/1WA AgAS 27hi

ol7} 16m He A44d Yo ¢u|E weEY. €W

I
R
o
o
et
me
B
lo
I
o
X
=

Hir

o
i
o
i
i
£
oft
L
k)
©
N
°
X
>
w1}
o

- On 9o FA 2cm AR &, 42 £E odd NS Ho] £4.

- wXg dAR 71X T2 XB-& o] v), uig FAAFHdo 2 RE Fugn A
Ag Bs¥ & U=EE ol

~ AHSEH 90do] AU, EH|Z o] 8F § glot & Lo AU HolR] EEF &
o, 134 3 HAE 7cm FAZ e F) o] By A, dart 9a, FAAY
ZH4d Fo] aflt

- A8

O #+F

olha Z 10ton TFE, lha@ 200% 7IF, UFE AAF RE lfeet oJWd = 2%%F
S0kg¥ AlH].

ouf 7h-&Ad 10kg/100M'E EF. T4 g7 AR 53 E2 o 23] dojA s

cHISEIF MEQ EGS ¢ HAFY Tl A EFL JujE A&

@ =7/, 37, 7185 REF

o AHE A8l Z<FA] 40ton/ha(300%F 4ton)

o ThF3lE &L 34 Ston/ha. ©, 5] EL ¥4 Biomasst EY 34

oH] SR HEQ B 9 TATFY Full, A6t EYLS 3uE A&

@ dutA 4ot BErtggl e FAAFE= S0ton/ha

3) 2 Eu|o) Lhisl WY
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- Q=9 AT £ A EE A A ABSAERHF 12em olske) 42)
- %3] : wood chipperd] £471% ol§, B3I FAL Aucks Fe Aol B ¥}

&7t golstnz oz AL F74 1mme B3 (pin chip).

S
rir
td
i)
ojn
to
L

- B35 FH4ES 10em 53 Al B8 23 HEE @5 IS
K319 Fr1H o= gn) Yo A%, Hu] EF o] 1871€0] £8. AZ7|T T
40~50%7F SAHEE 3, /5 AFBSF AAE £L. 6mx6mx25me HHE 75

mel 2710 Swong #E 5+ A

vl AP EQEHE AA
1) AR
A EAEN o] dRAAE UFolth AxAE £FEZ TR A FHrE,

BAWEE Z7|EA, JHA, g o2 A EFIY 9 E4L <E 3-4>%

Eiges

& 34 HAS gEel AR 54

Aol
295|099 FEA BAst o, 2ol dABdel JUHoz BA T4
495 |2ade] 724 Ras AdAez 43 ohE dEe 459 Aol A T&

% BRFFo] FA57 wam 9] wole} A AdFe vl f-F7 A7 A

E 3-5 ¥XE C/NE2| vt

A B C/N &
7 A 3071 ~ 50/1
71 54 500/1 ~ 700/1
¥ 2 54/1
% A 72/1
T E 7 29/1
LN 108/1
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- E715A9 7HA L BT SGRAET o] HH|F A7l ALl ¥e
W, E715A= C/NEo] Eot A4 8770 53] v+ ztol7} 3ok

- AL FH7)g HEFFY 3 ALY FdVle RALEFY 7P
Yz ol gla, =33 FAA HZjEZ FI7 AAHR ot olE HAS £ =
A wid FugdFe) £ FA BE F+ o

2 7I3&

AAAE 7+Esk=d EH(wood chip) AlE Fnlst 45 7H3Au7 ok EE AAx

dre Fitol AddY. 7HEEde vgd 2L /57 3ok

- 7HA EARCW) : 37 Tem(FRA4 12cm7tA Z3715E Aoz ALR) )3 7t
gt 2FF g 2FA) FEHoZ C/N&o] Rol AH soil foodZ A& 7Fs3ttt.

- 273A, 7HA, 4 BAE : AA Tem(F2AZ 12cm olEkE HeE Aoz AR o)
o] ZE AAE HfA2 A soil foodZ AHEE F AE ALE ABRHEE AJAE
& At} o) Age BA&Est wEeg SAE(AR7|L 34Y) Az F
g Aoz Algdo.

- £7] E¥(wood chip)# F% : €7] BHLE JAp7t F0l $714L FL2U CONgol =
3, Az7F 4A Hol AY Hu) Azxe ofE g Aotk Hus A7led ¥WHo] F
dte] wis Ao} £do] Y 4 Yok vk Ty FUA L] Fof nlAEY Yo
SolatA T 57140 EFsta FrgEst B Aol &0

3) Eld|stol oj ety

37} 748F % RCWE sail food2 A AHEE 4= 3131, RCWe 23 A-7H4-4 & ©
FE AAE EFE EHFoEE FHAAHNE Az AE BHIE Aotk

71944 AAHE EU(FIEDHF F3L ONg 4&d 7152 o7d7E &
ALgFo]l =& AAE A7MA g A7l AT el fle Relth

o] 7% E¥(wood chip)# F3& A ERZ T3t Ao] B RAolw, 4A A=
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AdA NN Goate Ald(EHG Fe) EFML 60 U 40, m F =W 500kg, B
kg, A=AE 150kg, 4 § F7HE Ach

4) E|H|x| =2} A5}

A z7)€L F7tek AxFAd et gEd Az e] o AAHo &85t 3
o, APdstes FAFMGN ANFL Ye FAHN A/ AFS %A A=kl
€3 it

5 Mz=71Zt2} 58| A2

A EARFHY Y Ax7|te ARG J1FxA4] wE d2A Aok 9T AGEEA &
A FE)o 93 Radiata pine ZAE A8Z & o HujAz7]7o] 4-671¥0] &8
H, 392 Au) A= HZ 15ton/3009, A A A= 4ton/3008-8 BFe2 Uk =
AAE Al wid 1ton/3008-S B AHIE o) F3Fe] 2-3u) T4t g

B N &Ert G5 E FHy AEFLE FoFor 3t At EY Humus 22 FLE
=9 7% 3008F 60kg, && 120kg, 3H¢-2=AuE 200kg ool SR Aulg2] ol
w2} HR|FE FoA A & Aol

vt £47 A8 sHAA(E2Y, 5)

1) 2 SR 2 29, FE XY

st ¢4 Adstn vk AdzAoE b3 22 AbEs JTHAEE).
- LR Bx 80%(= ¢ 24%, Al - Y] 56%, RS 1 20%)

A97]F  had 524 402, 5 3,000kg
ADG7E 0 29 402 /808 49, 5= 3000kg/1,0204
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2 7held, AR vk ARA =7t 5

2) MEtdrH I AR 32 ¥ XA 3
AP L A AHY 271, olF R 7ol, ¥
Mg AME3LaL, o)A E old Edt, 3AIL FUoR Mo
AAE ¥l ol

B 3000kg A14HA] A

A 9% 27 9em oA
kst gl

71A Aol e A& £/ AR e R o)A A
AEZ golu Bz Auste Aotk 9E gho] B ohye}
HolA 1,02089 % Q3 2455 Y B ohg AAF Fux folste] QA
ol = &7t 9U7] dEolch

AA wrtksh $374A] dANE 20T o = Tt

vetk AREaate £50] vr] gid gi :
AAE AT W HFAAM AT

z29& A AT F

124 gelHQ AFoE £ B

e
=

olE2 A
3, B8RP 27 B
A7) R A
oF 100812 3 Aste] Helw

g
SOEET IR
1t w82 Yol 971

fit
ofX

=
o} FEke| 0]

) Ejd|H =0l =
Al HE Holed W(l0em F
g 4 gl o

R o} Fp2uE

CRRES
7 WA @
CESEY
CREERE 9 us
2o} o] 57| WOtk 0% o4 AoFA AxIAA BAHE A2E FHAAER

H97 5 ¥AZE A9 4FY + QA A

wEss
'_1

£ Hujge) 1% ol Ho)F

2, AYRAHE AR
1

He Eiol
ZtNA Hulg A)2)

3|

23t
& 4

ZHo| A8
188t 23 soil food2 AF
NAEATE SR o2 F
S A3 gk

RCWE AUE

o] glo] u)siA]
Aot} A7} food) whelel
- 45 -
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W £ B29L ZAS GEANA vagoldd £3 ARARY 44T B A
83Hs Aol Yok £& FABYE Yoz ol 8H T, FEFA, WRFARA, FFL
29 BF, BEFSY F57129 FF Som 42HYS FE

2xoe GPd YR TS glof, Aze BA3 o2e BAY P 3o
U} B2 7hes) Fol FH 43 Yol At 2e W2 EX X Bl B
phenol# 2 F4E @77} glo] AeAY Az 24T FAFA FEFI2 FRo| €
o olg F2990] Y= AAZ HEE Bxgem o olgHE ol

£3 Bxde] @ NSEAF 940) Ho EPAFAZ §E 2 FRANE A

AEdAAZ QLT vk Fo2 el AYAL Y1 AP AXA FF

A5e a7 Askel BT S48 £ F2o AES ALIINA Wilol T A

.&ﬂ
de
Ho

GOz FHY £ FxAe AUY + A= AFAVIZE AW BT, 019 Be

3. AgAAHn 9 55 AT 4¥

AYA Q) EEAFE Aalel 20020 ~2003d 247 474K £ AAHHE o]
g3td 2% L 354 AE LB

AY74EQ) Wood chips] Aol EF o584 YU L nFA%) oe o
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2 Ay Wy

il

7h FNAR  AF(ET  EHH)
W) AL - A
o) g

BBIF FEIO)

$589F $=3

¢= HuE AT
BREF $22 "

24395 $E1

o | 17t |+
ok

AEdF $=30Q) spehulg FAT

DU | W N =

w3 Al Py $=3 FAYTEEER §9D)

2) A

() NRE (AT FH % 50w, 179 30m) A7)
o A7 1 59 U

o AAA : 0cm x 60cm

O ABT WA : g 3uE

O AM(kg) - EFAR % EE AMF

O Wood chip Al€% : 3cm ¥4 E¥3 £, 2cm F4 23

Lt *330
10 60 10
60cm
IR >
[ 3
a2 3-1 2002 DEXHY RAIEHH( AlE ol 3012 Mz 1 ololl 25 A7), MAIAZ| :
30 x 60cm)
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Q) AlFTuiA =

L T T T T S B >
THlhE | CIaE e
©) @ ®
@ ® ©)
® ® @
@ @ @ om
® ® @
) @ ®

O3 32 2002 2Eu] AHX| viX T

nl) F2EAL G5

O NEAZF ANIEF] EFEH

0 2% AAZAHAAF)

o A&EA (7], BAF, Mgy, A F)

O FE(10¥ 2«72 47 AFsa 157U A0 R 53 A= FH)
- 93, 47, gejvd sEa, Adad Fe2 FE

O FHXAL
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5} Ao ol

wo

ol

3

3em FAE AlEH9em, 10cm ZolZ ZEHEYE ol &

tgdth webAd 1ha % 300rm A

5]

i

ﬂﬂﬂo

o}

.XH

o

—

:AH

o
¢

&

o BES}

Z 40m'/ha

lem 54,

= Humus3}t H¢] Soil Food®Z o] &2 Aoln, 3d & HEE

o)
g2

i

b gl E E
A =] I 3
= w T P L | R o
Flob |2 T ETE
A ©
G L L i
¥ XY KT IKT
¢ |t m| or ok |oF ik
L Bl
= w7
4af11. = = - =5
Blwz _|® |® < P
MR X Sl < N T —| N
ﬂmﬁi%% T x| w
C K R RS oy
=NBig TR | w
Mo B ou e B
o | X
LN |3 -
£8|Zg %
= = N N
AR
G e ol ol I =T L
i Z T4 e B
au w8 T
gw (4w R O3 X
N O|RT| WA AN
s @
BN
o i ) Yy
h
T o (- o
Bx 4 3" A
w e e T
A i A4 "
T = - =

il

>3 2t

o
v
V.

N

H

MgO(%)

0.300

0.450
0.209
0.633

&
CaO(%)
0.357
0.266
0.192
0512

1
K:0(%)

0.573

0.353
0.101
0.173

3
P205(%)

0.063

0.024

0.026
0.020

T-N(%6)

0.322

0.130
0.139
0.052

O.M(%)

43.40
56.94
4584

56.09

-
Ba
%

A=

H

-

4

xa
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) al
T S
8 B
__dm L
ul 0
o i+
oy <"
) &0
E ©
5 b
o nl
w0 f
M
o
LO o
[aN] ~
% A
- i
K. [aN] [ ]
i =&
o+ S
o T 0
| Xe KX
M Mo Nr
n
M U~ -
e
Bl o Mo o
_p_l X N X
oA Mo ™ W
o]
s = © 9 %

g T ke)

Z(kg), 10a
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¥ 3-8 20023 LFMEMu] SZHEX (0024 88 25¢)

] 7 [ 8AS | 2% | Vs | AsH | oy 2R

A= em) | OB | FOH| GH | GO | OB | g |27 | 322
1. AEYF=3 87.3 49 30.1 26.1 41 01 79 78 | 399
2. 25895 =4 9.3 51 310 217 33 1.7 9% % | 388
3 ARYEs =4 91.7 56 305 28.0 25 0.3 9 % | 427
4. F=3A45F =34 9%.5 58 319 287 32 0.7 | 102 92 | 444
5 AgdT $ERJEH) 91.2 57 319 29.6 2.3 05 87 97 | 367
6. A 5y 9.5 44 348 305 43 0.7 89 84| 417

¥ 3-9 20023 nFEMEMu £FAXQE0024 98 102)

A2 plot?d A2 (kg) 10a? 4 #Fkg)
1. Bggse=3 5.73 1433
2. + 589 =3 6.04 151.0
3. Adds s =4 6.14 1534
4 ¥534dF =3 6.38 1595
5. EAF =350 5.27 1319
6. Ty 6.00 1500

. 20039 &5 A
1) ei7es
200239 ojo] A&EHE AFEAM, Wood chipe] AL&o] Ee] o]stsls] BN &

S A% AAL JFS TYHLA B,

2) A

0%

e
) BAAR : SFH(ES 1 FEAZANY 0-24F)

W) AL AUl 21 #AW S



o) A&

O 2002 Aujst T

O AAA7] - 49 26¢

O AAZtA : 40cm x 70cm

O AH| : dFFow BE AT T AYAFeIR ot 30cm GFA] A=
W2 Qs 24Hg AM|

o #e : AAA wWFy|, Al g AZAACSF FAHA G5k

7hH SAA7]
O FHH 1 2003d 7€ 17¢
o HFAH 120033 8¢ 1¢

0 355 A FAFH, HUAFS
W =44%
FUHA B BEGS L $5YDS, FHAY ALGRS 4BGS THTNN
AUHoR Fe g UBoY, #98 $EL ohEE, 194 4% sz 2d

AAME AFPAAHE Y FlE gt e e Atgdrh

T AT Bd(e) AR TF@g)
A=+ 630 260
FE8gT 712 280
AR 728 283
R 807 304
A5 705 264
e A ny 724 279
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E 311 20084 S35 Mel 2B

F AFF B2 AT T3
BEEF 578 223
Fagds 607 252
ARG 660 83
Fadds 633 278
AEH(F) 669 294
HEY A 586 262

9. 4494 =¥us =3

AYAQAH I} DA DY F 1 2@ AL 2o 2SEA Wsjol) ey
2002 mEA A AP B F 1do] A AFAN EF WsE 24 ula
s,

E 3-12 2003 4¢ S5+ Muj HN EQF EHA|
A (% $E | ol &R 3184 (cmol/k
P=84(%) N2 47120 8aaTN %ol X 84 (cmol/kg)

5 ) . . AP0 | BEF

. 2 | x| @ | gy (HOLS M %6 | %) ( ) | cmolke) K Na Ca | Mg
1 754 21 45 LS 7 31 017 1048 11 115 | 008 | 646 | 246
2 716 2.2 2.2 LS 6.5 25 0.14 939 9.68 1 009 | 452 | 214
3 76.9 196 35 LS 6.7 24 0.15 1315 117 108 | 009 | 516 | 18
4 » 218 32 LS 6.2 24 013 1023 946 106 | 009 | 448 | 1.8
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F2 B9, 7144, A& Ay s 22 g e 58 $AE £ o o)™

FTEY A AETA A, AEAYA, Ex 38 FHEAR 4 A2
SHEE 3 FAHAEAS AT F+
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S8XA B2 A4, WHS NOSB7F H9g Wo AE, WSty ST w0 34

st} =& sdnit AP
AR F1Ee et g
71 AGEARS H2e PO HHAE A
F B4, A, HRE A%, Bl BF - AH o

.\?_
CAZ, A, REA) $73299) b5



SAFg 9] REA o
‘EY AE, VM T wdAHAdY BE - ghAg e &5
€ EZ=29 dAtsA
- A&IVsE A AR A7
B7HAelE 2t E4(material), £ AE(ingredient)?] FHER FJrigdo. Az
(formulated products)®] FHEE EEo TFHAF 4 Ut
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& % FERp qred % 3
Acadian Seaplants Liquid ) s 2o .
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Superbio Microbes Advanced Microbial | 5 g 4 | R (ARAAMR)
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ol HARIEE o] glEd], AHE3 Ao 3EAA)
Aoltt. a2t AF B S&AA EFA e AAME AHEst] THEN AUA A #
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AR A U 2 AYsel AZAAN ASHES = Ro] Foh ke FY

FHEEAUA AL Fatel A7V U AN, BF 59 AFE NS0 9

0.

NE-EA g AHE7Hs A9 4F EZ(list of brand name products)°] A4 H &
A, oldl FFske AFAE oE B0 “SEF 2LA(2000-64) AEFFAAE PISEE
A AxE EE “00gAFBRFATAE L) AF JFAFAA T2 AEHL
2 J3NE F JE& Aotk o] AS BFE 3 A9 o5& P78t
o #MAA e o7t HEE o

ok
X
£
r [
ol\
o
-
%
FlF
a!)

O 3884 ¥AG/V/AADE 98 AR v

AR HEERD B2 F/HEE AAE A9 2 AAE Asty $990 &4
WAZQL FAZ #E BA L2 Wzke] Q4] uah A FHE T A$ ofFu} 84
g 5 glen, o sdnitt ArltE R Hol ). o] o, FHF(FEINETH, THENEFE
Agd T3/t 284 BANG #E AR FRE wo} A, A VES
Codex, IFOAM, "= F9 7|E(<KE 5-2>)& X2 31, 53] AA 9 AR A 9

bl

AFAAZYE nejstdor & ol sty AdsE A AMHERA 58 AHdd F7t
TAE B8A Codexd) B EEZE FrH5lES

e
£

O "A835 454, A9, N9729 A3
7o) o) BN =Y Aste] e FHo) AW, AWFH TYHES
oh A AAREAE SAA FE0 A FAve AFd A4 L FAwd 59 4%

- 177 -



€ FIT ARAFAARAL AR AT FAA] AFe FARANEED)Y 7S 7t
Halo] AAZZOME A - EAADS A EE doh aen v|Ed B FAH e
A2 Ak FEEA WAGFIY/AAD B AR FAE Fo

® 52 IFoHAY SHBEE FIA MADIE

7Y/ A P
CR71E QA AF B3 - 80 RafstA] FE
- BZo] Apgo] oxd EAo] go, A5

cQlze] AR 49 o] Fae BAY AP
-ojn] 914" TE UNA Bdo] &, AHoE FREA &5
- ZbAe] oA, AR A P ke

EELEREE

IFOAM Ve A% D ANEY B2

894 29 - FERA

ARAAR 29 - 2R JAVYHAA 27 AF)
-71@ AR A2e BPozd HeRE AHe

- B4, F87A, AFE AF, BAA BF - WA A%

- AZF, AR, AREA BF0d A

o= Aol feld AR

CEg AE, 1% B wHAEANY RE - A 2
‘o2 22z dAVFEA

ASASEY AAGS] AT A%

i

Y

Codex

2. 297 - MY, 2 "sHAEHA AAE T8 A

O A3 AHEAA g dxe W5 2

549 A9 sty 44 AHELS MEY,, "HEELIH(E S 2 8
tHe] 5 Al AT Zx). BRSS9 FHAZ2EAE T A EFEA
5 2e | AA & FAsE, "MEY,S dvHEEHHIR o9 HY]|, EFE A, HE
2xA 53 2 A= 2 Yok FAT o]EL AEAFY 58U FAN A
G g Ao 2 e m it o] W B "HEAAW A Hul, A 5 5
FHEE AL UK & AT #A=x).

- 178 -



olE AAE "HIEHIY,, "THRIH.E T

i

B2k} o] UT BEY BEE

e

e
T

EEHROIE 5 g), ¥

FNFAR &

a7 AMAE 59,

SEERCE

B Ay vis
HAZH R (SRR, QUEN] F), 7IERIEEHEIEA, B

F A YA Ed) o2 7E] FAENEE AESeE HA4E 1Y
3 &2 et
5-3 H|22| #=(2h
1 E & 7 A RY
HEHE 1% st s 2FuE
&R, Uy E RarguE
FAREH B
FEGHA, EGNFARZ & 5 e UA 22 71 g (ME, A14)
e Ao THUIE #71REE), HAEFHAAYEC]E

oy, AAFHA

E 5-4 sk 1E(2H
7 & F % A Aa b
5 ¢ & $7 18w % o
o] A 5ok Aolgles WAE o] 87 ¥} o] P50

A #7128, #7188 72 B4

Aok (A4)

O 383%D AH8AA dd A= 14, 71& 243

AR, AdEE bsterE zdxiA e gt s o
<1ek>

MNzE TAFA, 718¢ 23 2§
Q> 1 71FE FATA, V1E JHed IR A4
CEGY AS EFH Al AuEigE, JEEzA] 5L AR 24

- 179 -

71 24, A8



L EY AEREA 94 84T AFole J% ALHE 45 $38 ok
3> 1 FATFA, 718 ARAN ¥E
. Que) Bxuat FAFA] BAA X 2Tk
el <1k, <aqb>ete) A$ 5 Hlze) A9 FARY HE, T F¢ FE B
T 84, A9 §54 ¥ FAY T|Fow ARHEE Ak o] B¢ AHAY

Aze A g, sy, B9 12 Fuse) nA2 F@ch

E 55 37, 71F 45 - H8(Y

1 0y & N | H 3
<1 ¢k N2 FATFE, 71& 4A - aSHOE odA dF=
<2 ¢ FATE, 7129 9% HE 29 AA, AL
<3 ¢> *ATE, 71E g JEMIR)
O 3835 AHEAAS 55, A3, FA

T RRY,, TR, AR olE ANE BUSE ¢ 5
Q64 28 & 9Tk 59 AASAS EFuEA 5, YRS SFUBE BF 52
oF

AN, 4FE 4 9t Aoz Hof gnk

o] aRAY RAolth 1 olf, AA, AFEUE HFAY AFE B A
oW, B4, HAFE BAolnz AAF ALGA FHPL & EAVF HA &4E A7) o
Eolth. AR AHERE E AEME AuAR 9T P8I} ok

AEY AnA o e FAFE, AAES, $AE A4, AHA 5 BF0)
FEH F7HEA AAL - AR HAAAE AR AnES I

AFES EA(labeling)E TAIZ Ashe, b7 2& AHgo] THHEE It

- ARt B HE AR, F4, AAHE F

- AFY FF 7 VIR “AAdeF 58 BA



AE) 34 A, ¥ 5
AES) A2 9%, THRE, AZIY 5

AES A AU, SR, 2, A 5

AES) &% R, 54 B BB AeHoz HES S, @ 15

A Bgos A @771 AAEEE BASES dTh

X

IH7|E2tel ety

(Consistency)

olzi7ls & XHEY

(Responsibility)

- KPR A ARRIERR), 2 2H
. Eme| XGH pa, ©

HBEF HEHX oid

29 (TMERAY,,
SCERCEEE L

% 52 oM E sHM ket

- 181 -



RE 1 $dAUYF HRY F

RE 1822 SR

7 = z 3 54
FAATHHD), 84, Isdny, PNy, e
ooy ang | ANEE GRS MR, d4s, A AeNE |
<QEAALNE>
¥&94 CDUWgE, IBDUHI &
Bo12 olabuE A 8 (F4), F U 3)(F3HY), Erk2d], 84100, !
23
2714 Jleule | Bk, GARAte, dsiel, kel e 4
ALF 5l E, A2F BRIz, A3F 2R, A4F 2
S(GUAE, FAANEE, B2 8)
BguE  |<QEARYE> 1
W2EYuE, CDURQHE, W2aiugus, IBDURFY
] 2 YE2QAEgUE
N oful, T2, HER, T, AFHE, WK, AF, G314
L ,obEziel g, Jlg A=A g g Egeu AR
g FTIENE L aue omeanayausch susslans, A0 O
2, wEoy)
qogug | TS A9, AT, paads v, Ao, 44|
3
o | TR R TR RIS BATRANE, A BARAE|
FAguE
IEH® GAnEAF, 73 I EHE, I ERANE 3
sgasy | BAUE, ZAWIE, Siloldus, vFas HPUE 4
e | FAuE l
Felsteulz | FAsteuz 1
JAelE  |AoetelE, WEIE, N3, $84 B3] 4
Hul, 24, A, EuaAl RYE, ool Atz ain g(al),
NgE AAR, A22AAY|E, 259 2 B, EFUABAAG]| 12
ABEA) R EFRAAA

- 182 -



2 2. 299 ok 5257 2420009 99 FA)

g

>
i
e

Ao R =

% Ol
—_—

kS
= )

MEAL 2E IR

SIFHOI0IN ",

= DIR -t

- 183 -



2. 5 Q71494

UBA

= B

BBA

BgVvVv

+BBA: it ME I2HE

~UBA: pigt &33

* BoVV : i AHIR HBES
N S8 AL

A http://www .bbade.

}

i
Eb /
|

2 Fel ]

- 184 -

265 Ol

©

445 0l

52% OIU

)



723 A8 aga3/9e A4 JE A

1. f7154dl #7134 F9E 2 AR (TAFASAFTAH, 9 ALd)

7} As

JASHIAINE Ag 7Fs@ 1B % EPAFAL, T5 TAL B #715d0IA
2 % gt HHANE L JA3 PAS AT YLBGEANE AFHT Qo a2 2
1o

2o AFHAL BT FA 5 AT AYP e AABEA] AAE 2

ru

th o] 2, F7144 e 2 F e olHE FUAEES Hriske AAE 1938 &7

Rolt.

o

¢

e $2E sHlst ElF BHe 1884 d2ES AR A AeE ¢ Aok
- 2 248 EPNSE 84 - 47, = 54 GEaT 35, SN A 3
¥ 2 A Ago] 8 AARE B o2l BR %) AT R &3
& 94 "o B,
- 2 98 4%, B8 4T, P1E 49 Ao vhee) 34g AR At
- 2HHEIAA, D
. ¥
- ) B (S0 8, KO
-2 A8E EGARS THF 870 £8E £ UE 9% £t 29e AN g3

w3z gt

- 2229 A%l AFAEY F4 L IAY) £ & A= 9T WAA ¥

Ngst7] A8 AL

g H2e Auud 2 g 249 51883 HdiES

J4 Bt 4% $38 dAFY B= FED D718
s ofxlo) Wa BrAs.

AAE F& A E, 58, IAE, 7780 AR

- 185 -



- el . T REEE

- 2R ASSHAE B4 FEY 5 AE 9% £= 290) 014 FAY 24T
A g

- AzEAY sedoz GAHAAT AAB F9 HAL 7P ALEEALE A4
A2AA)] B FUNE 323 AFY 5 Qe S, 259 Abgol A wE 1A
oz Aot AF tated 2GE oA FE AeolE 8¢ Y 5 Utk

4 A

FQ80] B7kh W 4 g8 6719 o] $EHErE B AFYAs zAMRTL
FAEL Ar|H o2 AFrtsta dAEH v HEH of It A71HA BAAE
ste} f718 Aol Az, BE, 82 L AuhAd dsA BT} $5aivhs dast st
g,

|

D 284

7t £YEE YT Rojolof Itk We A HEE ANEGRMANO] AHEE ¥RE 1Y
o] Parh FYE YoAS e AT AN, ANEY F4, FAPAA,
AeiA B3, 4@, AL L $E He 59 2444 Eh%Y RS
E3 9dd A8), B4 A9, TV AEHoE & 54 27 T @} AL
T A

u
fl

i
ol
Y
i

2 A2 2 Ay

b 4=

229 f= BE & ojol B,
- $712 : Azd 5B2A N2

- Hdlg #

s E AAEH $Y 44 e NAATL ASAE Pk HAE 5 gle Aol



A 7HA UE AfelE A4 A FPB] Zrh FH HEe mvY R £YE
o3, e AARI HEHoz Be 4AL N Rt HHoz U 4Ae

U8 A2 st A FAGME AEH, 7eH, B BAF =) e T

5429 Azt 0ol AE AHE Weh
SLE
- 2217
- 527
- VR o% A
shapa(dls] % AHH02)
(ch A3
29129 98 AP AW AW ojw @ Fo Ay AR T AA0 AFFS
FolHE o @

& AEF, A, 7] Be B F4F ¢ e 29€ M & A0 UHE, AR

W 2alel RE @A Bohslolok Bk TR BE O S0 @ Holo} wek

RE 8L NS, B /1BAZ B4 /F5d Aololok Ak wladAgd F
298¢ W77 59 ojujelojol Frh, HESTA BolA P= AR
2282 A48 A9E 97 712 U 2 Asser & e ok

FUE] v AT A3 vuE = UetllE Z-fols AHAIgo] sttt

flo
tlo

54

- 187 -



HOAES) AES BFse dAo] BrEeior dth 3&d AEF FEFS 28
T 2o AT AL A7se Ao B/MsE AP FUEY ALL sEHA &
eh

h 713 54

g 7bsAe] Auka YAHE £YEL AHEEAE & g0 o= AR Aol A= A4
de AL FE8 F Ue FEA Folx #Ad N&H AIFE Fe FET dF
& Ao ¥

(b EFAHE AEH FEESF

FYEoe FaE BF9 FHFEEA(A I B)0] ERHME < €t FAFAIE
AE AdEA T By e F

A

4 Aol A% L ANES F4

b A A%

5988 Ao Azl fARAE ¢ Wk AHF, A4 L 2 2E @AY} 2
oo} BT} ZE 9¥e Folt 0A % 7Fo] 471484 ASHE A=A st A
Hahof .

b ApEs E3

e ANE) FA /HE % BE 97 Fol e FoME & gk

5 ®¥3 ¥ - 3254

FAA AFHE FEY AAHA AT TL AT d9FE FoAM=

4
i/
a
fo
off

rO
it
)

6) AME A7 &9

AR A, FYEL A715A4E AUAZIE AY S GOjg dopE o Wt

- 188 -



ol EQlgo] 84, AHA T AL

2. NPOEQl 97 =3 A4 9]

b, g7 vteke A

9] A7l dis ¢AFA Fohe o] EARAME #
Ao =R gyt stgEts An|Rbl Al A A e
L FYEL HAd 52 fr1FolEE AL

w2 gofok Frh(el:

Ao Hol:= AX ¢
oj® EQ 7o #F dulk AHEe

S22 27,

ASAA ArE

=4 | Al AAY A2 R AEY
%3 wA% ol = ¥4e &3
ni% LA, FREA, QEFALZ A
R 2E/A, BUFE, #0423 AL 3
o2} 2EIIA, T, 4, oI Ba
&A7v) REIIA, o, SIEY, B REE FE
A5 LR, IRRAZY, B FF
gz LA, A4, BE B

s o g g N EE  BENTA 9 Wdcl9E 47 719Y 39

o Fohe Wy E Fa
w7 # ¥
wrE
FUT B2E | A8 mE A 4F, & SO A4 AL o8,
FHIAT | RAIIAEe] BOlA HES 49
g Aae
F4E A7 |srzEAzd 4AE AER, 1e9Edds
NGAEAA | A A BRI Re B
A% B8 o FHAA
FAYES  |oa FEA

sumz | 39-59 Fobx 5:_,;:,-%% AT = AA

Az uA, AR | 9UITFAA
ASHIE  |7kel, HAEEAA
HERA WE2d, BN, 24 AAS




=3 Al7] A3 Az g AEH
A #H %
FoF Az o == ZU7] F AREA)
Tz 4 A3 W = 27l F AEEAGH)
JZ}zxﬂ su~od 2AA B A3} o
RIS ¥ 4+
R ¥ Al 28 AASTFE Ho
Fobx AXFH
FoF FAR 23R Fe A g IF
ANF A2 2354 &2 A, o TF
ZFulz4 | 69~9€ |&H7IT
S FUC
ol 7R | AR B A
718k AB57] | EEmE HrkskA @2 Aol ¥F
. AHgo] 3Ed AA
=3 A7) ek Az R A2
, r ML AAsr] A AH7E vk
=2 2o B = AAA 3 A L AJASFx
wen e | wae R e o e
Agsr1dug | eug ArkEA e Ad &%
SpuE| 39~59 fa71E] 7tel AE AA7 JF2ad By
Fz Fol B4 2dAE BEA, A HL A A
gA 54 ~64¢
243} 299l 2] AR 4
Zul2A | 69~9Y¥ | NBRIIAvE | Est HEHA L R
23] HA| 2EF =gy A
. AR ¢ e A4

JAS WA AFgo] EtEE A o]99 g E Fok

- 190 -



2. A 5=

D $71Ame) ASE 4 Qe A(EAE )

S0

]I

FohxE AH
7Fs A A

28
T AAd | 4R Az B ue 98
HE
obs 2} s ;
6 |5, |T1E |92 w7 2
AR, AZF
LR N ’
5 egns iz |00 ew auwaz
BBALE |2 smaza
JEutol oM B
] ZZo A 229
CRE B L E R D F3o| A 49

2) f1 A A" dE AT

A | SE | Az -Gl | g, 98

v] 3L

AAE 2R
JASS g
AR B
za

A8 Pew
FEFU,
o ke
3 AQA,
g}l "a

A=, AXFA

gl g9

- 191 -



2 4 v §7] 220
1. & #71 2= (State Organic Programs)

19903 "H714E R (OFPA), o whe} 577 F@L OFPA stelAq +de A= #7]
71% 2 FA4F 4AstE F f7] TEIPL 9T FEL

A=)
)
AT f7] Z2IJNOP) HelA F AR $ 75 ABdA F 99 #7] Z=2ad8 <

9 £9¢ W AN FEAAL e F 471 2P N1ES GET 2
. NOP % W7 Sl 9 #71% 272QEE NOP & 72480 § AR, 7
5o 7o B4AYY FUB 44 e AT P4 % B4 BF2A sIN oY 2 7=

A5 Hag Aoz AFHGY o]A B}k AFAQA 7% 27 2AEL ¥FF F

o
4z
rir
s
oy
r U
Fo
12
mlo
}op

37] gal 371 AdzAS $AFEE 23Y F gtk
F AR Bk AFHQ JFEL BEA o AN E {5585 = A& U E
o2 ojd Fo| B} AFHA QFEAE] UE FAA Y {71% AFA o] 2
Wsl7] YJaAE AHEE 4 o

o {7015 Z2aPL BelEe F AR BEE 599 20 AGAHA Fo] 272AL
Z a4 NOP A8 gest=d ool @k 39 f7]5 T2 w2} NOPE 5738t
WA R &S FAE] Yal AFE iz
dt. AZ7| B3 YHeHA, Fo f7] T2 | g BE Q1F W 7% A o] NOP

tlo
N
Lo



#o] OFPAS ATE Holu: e §7) Z2aye B Aotk HFY Ivtdd 8
FEAGL FFHA vy o AYEL FFF 2R 59L& S et o

F 77 22O FHHA 42 Fo g gy o 2= USDA NOPY e+=40&
#elsta A8 Aotk USDAE AT #71% A9 EFARE &UAs] H3M 5 U
dA EAd=E FF, U7 Y A5/ #S 2ASA doh

71 AYE FERAUY AR 77]1F AYS FHls FES 75 A A
AME AZst $UAS wolo} ) $20g 23] AL F /A7E AYE 2F3)

I F AR AR B A9HA 272 dEd A-AS dFees IAeA

o

il

(justification statements)& A ZEdo} vt dd +AHDY, F71 1720 TFHN F
715 AYL 3 Fol g NOPst Fafiof et g o] F& F9 F7F 2723
3 NOP 8718 Agsted Fsof stk 71&9 F /715 AgH M2 F #7]
s AYEL NOP7L Al8d o, = HF Wb AldE o]F 18 /i ol F9 Ba ¢
o T, FFH FAL SUL F AYE FAHN] s 23ME AR, Holx
pdvttt F f71% A¥E HEF Ao},

2. 318 - 94 EF 71 AFA 29 AR

National Listel 35 F52 ZEo|H 715440 s &8 FHEL, FEY 7=
Ak 229 JAEZ, 7t AgAAGA §8d vH7IMEd) £ ol

2E /A REL AFNE BN B4 S40)t Eafe] Mk Food Chemicals

O Ax=gAd, F4, A3z
AFE AZYAY o] Folt) 3] 8 2 F A (Farm Chemicals Handbook), Chemfinder
Aol EZRE F3ic}

- 193 -



O $%, 237, 421 71545, AF4=E 98 2499
DY AFo) Forolh AZYA} FESSARIE A5E FIH oA Fust 3l

ojo} we},

O Azasdd qa 448 449, 24
AZQAT Merck Index(313123, 21HE 2 4B AAe) e WA ZHE 3
49t} Kirk-Othmer W3#A1dolU 33124 Sol4 31 958 ¥ & dok

O F4 02 Q3718 98 A4a A5 234
A TUoh} 9AY F 5 Y FANE ARE ol8¥ & Atk FAl HaAy oln)
22 A8y 242 Fd ARE dFT

(O EPA, FDA 5& F AY9 A 43
Chemfinder YAMIEdAE TFAl st i3 AEE ATk AYdd EU 734,
Codex A9 g ZA| 7|59 82 E=Ex T80 € Aol

0O 334 ¥ A u] 2~ (Chemical Abstract Service: CAS)¢] Eu b & AFe s, 4
3 FE
CAS®] 3= Merck Index, 83H] 223 A, Chemfinder Ao]EGA g ¢ gt
AEREL AzJAU AF FEAR2ZTEH 45T ok

0O 2349 23 54, 35ty g3, #3a#4E £F3A4 g2 E279 435
%, 54, A&A, A9 AF 5+, EF {7713, F4E L 15 d@ &%
A9 23 534 3ehike At Merck IndexollA #& + Aok 7h3A29 4

$ 283 54L& FCC(Food Chemical Codex)ll, 7% e 5447 FDAMNA

UoE AEH/NEMAAYEME (Food Addition Satety Profiles)oll itk otk 7h5 o

- 194 -



rob
T
olo
Jo
ot
flo
<
a
[¢’]
3
8
[¢]
2
X
olp
e
o
2
=
olo
o
of
tio
do
)
S
o
N
~
X
i)
o
ok

g

[0 MSDS(Material Safety Data Sheet), #3874 93 4749 B3A4E ¥HF &
34 4x
A8 AFRE hitp//www.niehs.hih.gov/dl A 0]-4&& ¢ Utk MSDSt AZYAZHH
drd ¢ ek

0O 34242 A4 AHY Y AL Y453 A& X (petition justification
statement)

RARNEL 574 ot B4 Aok, HYBAY At oy, BAALANN FYELo)

O 712 Aoy A 8oz n3d ¢ e ARE 4A3se 4H4 7|93
A (commercial confidential information statement)
710 ABE 8RR = AZQYAY AAAELS Ay AXE g2y 34 F
ZA Ao gt} 23 AoE ;EHE YT BS FR7 CBIEA 2Fdtd, NOSB=

i
it

4 AEE A4Y 4 9k CBIZ TAP ZExA}, NOP 34, NOSBE©] o8& ¢ A=t
YRRIEL o] 8% F |t

- 195 -



A7 AP A4, 199, "= nl@ )&,
T7FA R Y. 2000. THAANAQABAHE,, AT
AR, 25 2000, “FAHE FH40% Aue} Nk e BE TedA G - AAAT . 27 2

AE, AWE, A 198 "FAE FRAFAES AFYRAA RS G, T
TERZAATE 9TEI R392.

SHH 1999, "lEwE 2 83,
TEAEATIed. 199, "AABFAACH) BrE HAE AE F938 A=
TEIEA. 2000 "AVRFAA, RS AT guideline(3H)..

FEAEA. 1909, H7] - AAEE L ASRAL 54,

HF. 2000. “of - BjA e} ABFEY MENT A2d FE T B2 /7157
FZH/1 AT 20008 Ju] GEUE L HEAY PHEE,

N, FAF 199, (AF2 - 235 5 547 AGAL o) §3td ATE B 2o

9 FFEAHAA Y &5 F UG} AT, dFFERALTL.

oJEfZ. 2000. “f71%Y ZiEAAS oA FEAA" TRV FRI 2000 W)

gady 9 A¥AY dx=E.

JE Be7)EH. 199, 005499 A, 5 Boha

NIESR, REE. 199, "EEBEYOBIEH—EENKE L b2 BOFIEREE" mEX
BRIERE H325.

Council Regulation (EEC) 2092/91 (1991. 6. 24) on organic production of agricultural
products and indications referring thereto on agricultural products and
foodstuffs (EU Regulation “Organic Agriculture”).

European Commission. 1999. "Application of Council Regulation (EEC) 2092/91 on
Organic Farming in Germany .

http://www.ams.usda.gov http://www.bba.de http://www.bml.de

- 196 -



http://www.europa.ewint http://www.ifoam.org http://www.omri.org

http://ss.narc.affrc.gojp  http//www.maff.go.jp/ecohtm http://www.houko.com

- 197 -



F 9

ol RuAE FRNAM AdE /e TR oAy

Co] mmAe) WeS wEd doe uleA] FH P ARR FHE

AArd o] A2 S ok I

O
rlo

ZARErle Adexd Beg W dedes wE =k Tt

AE ohj Ry,

- 198 -




	산림유기자원을 활용한 산림자연퇴비의 실용화에 관한 연구

	요약문

	목차

	제 1 편 산림유기자원을 활용한 산림자연퇴비 실용화에 관한 연구
	제 1장 연구의 배경 및 개요

	제 1절 연구의 필요성
	제 2절 선행연구 검토
	제 3절 연구목적과 내용
	제 4절 연구방법
	제 5절 연구추진체계

	제 2장 산림유기자원의 생산현황 및 이용실태
	제 1절 산림유기자원의 유형 및 생산현황
	제 2절 국내 산림유기자원의 발생량 추정

	제 3절 산림유기자원의 국내외 이용실태
	제 4절 국내 부산물비료의 생산현황과 이용실태
	제 5절 산렴자연퇴비 수요 전망

	제 3장 산림자연퇴비의 생산기술 개발과 실연모델
	제 1절 산림자연퇴비 생산기술 개발 
	제 2절 산림자연퇴비 이용기술 개발 
	제 3절 산림자연퇴비 종합실연 모델 개발


	제 4장 산렴자연퇴비 설용화를 위한 경제성 분석
	제 1 절 생산공정과 비용조사

	제 2 절 실용화의 경제성 분석

	제 5장 산림자연퇴비의 실용화 방안

	제 1 절 산림자연퇴비 활용상의 문제점
	제 2절 산림자연퇴비의 실용화를 위 한 방향

	제6장 결론 및 제언
	참고문헌

	부 록

	제 2 편 친환경농업 사용자채 등 산자제관리방안

	제1장 서론

	제 1절 연구의 필요성
	제 2절 연구의 목적
	제 3절 연구의 범위와 방법

	제 2장 친환경 농업 사용자제의 실태

	제 1절 친환경 농업 사용자재의 특성
	제 2절 친환경농업 사용자재의 생산 및 이용실태

	제 3장 친환정농업 사용자재 관리의 현황과 문제점
	제 1 절 관련 법령의 현황
	제 2절 현행 관리 체제의 문제점


	제 4장 외국의 사례 연구

	제 1절 독 일
	제 2절 일 본
	제 3절 미 국
	제 4절 국제식품규격위원회 (Codex)
	제 5절 외국 사례의 함의

	제 5장 친환경 농업 사용자재의 관리 방안

	제 1 절 관리방안 설정을 위한 기본원칙
	제 2절 관리방안의 검토
	제 3절 관리 방안의 제안
	부 록
	참고문헌



