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11. FHROEE

AFETIE, T, EMTIE, ARNINRAD
REHBRBEEDTHIBILL, =2—L—H
3BT AR HE IR (L B v X B HER(LIC
DN TRHEEZTV, ThEhOHEEEMY:%2H
LERTTBLEDBIZ, B, a—b—HOR
BHEBIE, I—E—HOX ) aIEE e LT
DOFASEERETHILITLY, TABEESE
YOWPEFROFIEEZRLE.

BT, SBIETIE, —RERHTZ oA
BENZ L, EHPPMRMTHIZ LSBT
DURHRBBEREINTVRILETHICONT, i
F, WRLTETWAILETANBREEIZLLSE
LB ETHUBYEHRIZEOLATBIEL L
B0 BGRLR LIZoOVWTRITT 5 2iCk
v, ETHABHOBRERREGE» OB
DWTHR L.

Wiz, PFAETHE, #RNRHNOLE-S< 0 EH
Th B4 5 AHERUAE B A O R 5 ik,
H THMBHZHMBZOEHLET ~ORES
ICOWTHRERETIE L bIZ, Theé, £Z
KUY DR EHERIEFAIT OV THERHEL,
ETORRAEERLE. T, BRFXEMD
ZHiHETEONBRME L oo TW A EIBE
E 04T HMBER LRI L ik of A
RUOABRG ORI OV THRM L.

AWFRIE, UED XS RPENEEZET, &
TTARICBEEE L 72 RNRA DO X B2 & REHED
DFetk, HEREIESRM:, BEMAFHBIZO>VWTE
WEMET 2 ZLicd D, RAOBKEEHO
BEZRREMREZRET D LLOOHEHEZHAL
CTBZLZENELELOTHS.
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W2E BMbL, a—t—HOFHFAB
OB

1. MR AV -0 6 0 BMHER{L
MR

(1) iLHiz

B2O (WHEKIZ, AanEHnic<ne
E, TOGBENREIBRELLT W DIFEMNT
ERVIL, UBNEXEOZINEMEX TS
b, LEZHLMACRETI20IXHETHS
TeRl, TORBTEL ORMBIE ATV
5. INLOMBEBRTH-ODOFLELLT,
BrOEEEHE LADFIH T D HNHERAE
T3,

ZIT, BOODERLICHTIHELZID
-®IZ, BMLHMTOHIRLiEE £ D EY
T 3ROV TRI L.

2) BB XUHE

7. HEEE S RRETRER
(TYRBREME : B350 OIEMA e HEREL S
ZHD I, 80LZ 1 B L I ) B HE B (L 3%
(Hig77 v +TP80) % AV, &A®R, BXiE
S UOHAEDRMORBIZOVWTRHM L., &R
DOHEEILHEIR, BSEICRALT-.

" 7 E ok £

80L
ZROTN
Fa4E soLBERAZEMRBRMBEER
(HBTS5TP8O)

(HiBTS5+TP8O)

7) oo B K 3R R

EIRER TS EIERBLEFHNT, B2
LDEKREH40~80%F TL0% & X B THEPER
EL. ZERMITI0L/min, RBRWIMIZ8A M &
L, M {RER & L T—RHEBILH 5 10%RE
L7,

£) e 8 0 SRR

BOOLDOEKELE6%, IREERL LT—
KHERBIL % 10%IRE LT 9 2 C, ZRif#R %S5,
8, 10, 12, 15, 25, 40L/miniZi&®E L, 7HMHL
HA2iTo7-.

) RSB AT O L ERER

BEDBEMIT, BHMBSA A7 — F), BHMK(X*
L—%4), BMNONK—52), &HO(AH—1L R(0)
DAFBFODHEERIM L. BAeDHBEMORA R
X, BIEIRIXS%, TO—KREBHEY F—
ELTHRIAT 25 81310% Y4 5 it2 Fm
L. B2r608 KEiE65%, 2k
10L/min, HERWIMIXTABK & L=,
A . WEHEE (L B
(7)Y BL3RM o G (EERF&E) N OEH S
naEn 5 (120kg/ A )
(1) R -

—W5TAE 120017 SH) i B 8+ 5 PR e BY
HEpRfLER Gl 7 o P (R, 4 u—2 Y =)

ZWRAYAE 100017 il UL I TR R Tk HERR (L
#iE ok, EHRBREEOMBEIIHE6~IIITR
L.



8 KR EHOMEI L TORRMHICMT 5%

=Y
:R .
PRLEE P
Trosdl |

t & Ay

TAORAN
—R3N8
HE6E 1200LF HH ARV HARKR KR
fe&i@

SE7E 1200L7 38 i) 8 B 55 iR (< 5 BA BY i B M AR
L &ig

A
/./f m - / \
( 1 :
]

“ ,/’/j
!

IR ' fim
L (—RAR) !
L 1000L !
1 t

SE8E 1000LE BMAEE (AR SERIERE

$FoH 1000 BAKBE M FR - REBLES

() RBHU:

— WHEAR L 25 8 (120017 S i) i fR 2 1% 4 % B
RIGERIHEIRAL S ) ~ D FUBHE AIZLA 1B L L,
199344 ATAPHGTA 14H ¥ TIRH 2R X 3t61E
Kbl TlifEA L., FO7a—%H10iC
LTz, 1RO B A#IT150kg (9300L) & L, 3
NH120kgicxt L, KWz EME L TEHBS
Bl O HENE (AR HERE) % 9kg, 1200L7% 54 il
R R B R R R HE AR (R 4G T T oo - R AR
MEa2lkgfli i L7z, ZhooRBZEAR L
Totk, 1200L% 58] 8 B 4% E A< 4 BH R e R HE AR (L
LRICERALE., 2B, —KHER{LERLLY)
DL S ETORPIOI08 ML, A4
X% MW TI0%IRE L. HER{bix, RBR10
HEBXY FRIXVIERERD HL %217V, REHERE
ELTORETHmaLUME, TRHERLERIC
BALR. E£/, THURICEARTIR, 7TA21
FAahtZ 0t U ZRHEE(E SR A L, 981
N E CTHERAE 21T o7, Zool), YIVEL %7
A1 1272 7=

Bhs (BKE 80 %) 120 kg/A
3= (BKE 75 %) 21 kg/
VMR (SKE  9%) 9 ke/H

2t (EXKE 75 %) 150 kg/ B

| =& @ (EARREERILEE)

| —xog@ngpess |
E10E EHHEILRBIO—
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(=) EHRH

7) HERE LR AR IR BE 2L

NEREL

9)EAKER : 1065°CHMR B IE

1) MR 4y : 550°C MEK (bt
DNEEHRSH : ¥ V¥ —NVIETRIE

0 EHER S : Ca, Mg, K, NaiXiB\/rfgtk, Jf
FREEHTRHELE., Y UBEREY 75
T E=UABIC L VRIE LT GRWKEY BT
F=RRER 1979).

Y. b FOEFHRR
WEINTBOOLHEILEEHAY, P~ bOFE
g LTOBESELZRF L. ZROMEKRX
R oHRE, @AMk LE, MCL, &
MZ2EL)IZARE TS, 10, 20% 0% & CES
L, Y »BERIKTP.0s& L T500mg/L4H 4k Y
VEEAMRLELOEM L L, MEELT,
CDUHI & BN % S555% 2% (N) & L T450mg/LiR &
LEbol, 0¥ 0Q26mg/L)IRE LKA
&L~
INHDEFIERKIZ b HHEIEX &L FIRkIZ,
Y »FEE%500mg/ LA #5 L 7=,

SR VI D ZOF R)E RV, 12m
AR Y $RICsk LiF %k, 7 RIBENT50HH
HHk, EFREETo-.

Q) BMRBIUER

7. HERRAL Gtk R AT ERER

7) Bl & 7K SRR
ERERTHBIEEENOEZHNT, Bt
KREREARRERELEREFURIIRL
7o, EIIABYONMETERLTHAHAMN, =
NITHENEALAA B AT DA B Ok o & IK D 2 BR
i) o, HIBLLBEOFRMERE5 &, H
BCAHRMOARYER TR LIMETHS.
FWUEIZALXL I12, &KHE0% TRz e
AMEDRRLRD 2108, 50% 71 5HT70%FE TlEd
KBIZWH L THBENRAMEL, SKEBI0O%T
IX7TEBTHRIS%OFEMB AE LT, ¥£7-80%
TH0% XY OB EIED LEELOOH N

SRR ERL, REHERLEKRIZT0~T75%FE
EThHrEMEINT. BHOOEAEIL0%
BETHY, BKE +AT2EB8»01EKS
HEE LR THHBEAFEEEX N,

40 S —

8
|

HAMSRE (%)
3

¢ 20 3 4 S50 68 70 8 SO 100
BKRE(%)

FNE BHoBMBBEIZEITS
ARMSMRBLEKEOMR

A) f5c 0 =R BR

HEREAL I ol e E RO BHE it 2 R D B 7=,
WEARES5 8, 10, 12, 15, 25, 40L/miniZ-DW»
THAELZHREFE 2RI R L. 8~15L/min
DETHK RO ENW AR M LT 58
MABEDLN, FRLULOBRETIHIHRERN
WAL=, LA L4A0L/miniZ BWTHAKICET
FTA35Z L%, 25L/mink BRLL-ETH -7,
B RITHEEEEEOKRE SRBRIZEST
LRESRALDMN, ZOSLERRHEEILERIC
B A REAARILIS~20L/minTHB EEZS
.

40 e

@
o
T

FRAMIRE (%)
]
3

H

20
AN B/ rmin)

F12E BHoRMMERIEIZETS
FRYIRBLESROMRE



10 RLBEDOMIENL L ZTOREHAICHT DR

7) A B O LR

SFRREM L L TRHIARRERRBREDEM £ /K
[T LD, AHOBMOMREEZRIT L.
L CRARREZERL, IBRIIHEEM ¢ E
I TS%IRE LA3, 20 Bixi1E B OHRE
PERBRIETIO%RALE., E-4MELE LTk
WMAEBGHIIEDL R > B LORBR TH W
BOLHERILHEERE CLO%RE L. HE
BRI R LT,

TIROMEHBEMEZHRMLZ1E B ORBR T
iE, BRIV ZERLZON2LOORTHERK
OHfRELXTEY, BEHBMORALHIEITR
Hohigmnoie, UL, 26 B 0K %I
MURERTIX, BMBERWER TOBEM T
DESHKL, BHMNEBMKTRIHBX % LE
o7,

UEDESR, B2 o0OHIPLREDDIZAH
RRMAENBM L H DM, TOPREITESELT
HERTAZLICEVRELLBHALMNE R
. Thid, MEVBEMIZEEN 2 EHEOM
HEPOPT, BhHbOREEICHE LAY
T H-béEZILNT.

[T [ —

s
o« Ao
30 {2  maw
&
&
3:20 —
£
-]
[
10 +— -
[}
B K N o
AEHRM
F13E SHoBEMMBEICEBITS

FRNIBE~ODBREDAFMFIMORE

A . WEHEIE L RER

7) LB Bt

ARBICHEHA L -BHOMEZE2RICTL
7.

BhoDEKREIL, FH79.2%, K83, 7%,
/NT.5% TH Y, BB L-ETH 1.
KIERRLRPKREVDIL, BRI EHMZBNT
BWe-DBRMROEEsZ I -botELON
5. BEH A OEKRIX, EHT4.5%,
R K78.5%, B/N67.5%THY, EFLRART
BONBELEGEICA > TWe., —RSEDHD
BARRIE, FHT.7%, BKKT6.9%, KK/1N66.4
%ThHD, BMAMITHAI%BBEOH L L
nighoi-,

HIRFIERDERBES S KOREHEL
LD THY, ERHRETTETHS. Bh
b OEEHIK 537134 15%, REY TIEEHS. 11
% THdH, —RIEHTIIERS 17%, —K
SRR TIL13.86% & KIRIZHIM L 7=, Zhid,
HEREALIZ VAR B L7 Th 5.

SIEI D AICER LBEMIZ, PE2RIZRL
EIZBNENBETTkgTH -2, ZhixlAFE
BJ11kgiZ Y35, RPDY ¥ — o (HER) X
VAN Xk, RBREFYPUEETIZERL
bDTHY, LIV F— (R & LT
DL E@A L, KoMt e LTidgsl
B LHREEER L.

H2xk HEBHIKE HKRFOEL

L SIKE (%) FIRS (%) (Ethr-b)
Tyl BEEEE BXME  B/ME THE \REE BXE  BME
Mo 79.2 116  83.7 775 415 040 491 3.10
BARAY 745 267 185 615 511 063 640  3.62
—RGED 717 246 769 . 664 817 085 969 598
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) HEREALEE D IR A L

ARBRICAW - R E AR RIE, B
e EB»oBRAL, TEAORYHTHFXT
HY, TOEXRKEBE L —DE % 6K
IC/RL7. No.O~5F CoARDBREL Y —dH
D, No.2~No.5%¥ Tk, BElDFEAFTREARE
PHLAOBERBINA TS, Z0BRER¥—
THIE L7 HEERFOBREOEL 2 E14RIZT
L7z. No. HT B A KA TT0CIz Az o TV B 23,
NP —NEROBRASEYE DR AL
DPFBIZMBLTHWA-HTHD. YHBEAY
DNo. 0TI B AHOMER TTOCE B4 B AT ARiB B
ERABB LN,

& —DNo. 2~No. i TERIZ D MENIT b
NTHWLIHHTHY, PHEEH®No. 2, 3)DRHMM
ZLL, T#H®o. 4, 5) TIHEEIETLTWS
M, SCULEDRARL LTz, ZRHEIRLE
BIZBLTHrbH50CLL EoRBRHkEE L.
BH, IHLBEBATEIFR 2 Loz,
He Z T REA RS L 7.

90 - L,
BODRRATLL Y- AR @BI-100

MRImC)

0 . s
0 1 2 3 4 5 [ 7 8 9 100 11 12
$2A54 (hours)

FUER BHoBMEREEORBEL

NANER DEA
BPOHERDT & LI HREEIRICT
L7=.
BrOITIBEENEL, VU BOLROVEK
BHBHH, HRELIZEWERZELL, VB
A VMY EmAA LN, R E
WAL, BHR3.6%, U UEE2.4%, B V4.0
%L, PRV VBRI AIBEHOORE LR
of. HRPILERSHTERRIIT IO, R
BILEYVTre=T ¢ LTHELE-DLEEL
L.

BMORE AR B2 EI4RITTRL
7.
—REIMPOEKRIT, FHT. 1%, HKKT6.9
%, f/66.4% THY, BAMIZHI%EED
B LB ohiaholz, LL, ZHRaRIC
EVERBRIKIBIETL, BABDOESUT
D35.8% I o, TR, —RHBIZLY
BRKZOHES%NEKL, ZRIBE TIZR
BOKIS% ETHL L. ZOBREOEARIZA
5LEHEBITOTHY, BEHMBORENTHES
BBl

i, EMEIIH0%SEL, —KRIMTIT
£ DH0% B IHET D= DN DO RDKI0%
WM Uiz, ZofER, 7029kgd FUEA 5 708k
DERMBTEIZZLIZRY, ZhizFEsoH10
%IZHYTHRTH-. ZHDEHC, MRE
LTOSBEEY BB,

IR BHOOHMHIPEICBETINBTRSOEL

(P

S A (T;:; P,Os K, 0 CaD MgO Na,O
PR M 436 083 160 031 016 001
MEEE 032 007 012 003 002 0011

A 429 106 204 046 021 002

B A

BAREN WEER 036 013 018 005 002 0016
. B 3.41 139 263 072 027 004
RATRY REF/EE 076 025 038 010 004 0033
ZRaRY v 343 187 338 083 034 006
7RZIA REEE 005 015 0.6 004 003 0003
ZRHBRY ENE 3.63 239 404 1.06 043 007
9818 |BE@E 018 018 004 004 005 0002




12 BREEHOHRIEE ZORENRICHT SHA

Ak BHORMHBLICETSERAREMREMIBIEICHSIEL

(kg) (96)

A BHE EHE K& FHhE ERDHE BKE B

R BEMD 6771 1408 5363 1350 58 79.2 4.2

1) —> (BB HERR) 172 84 88 80 4 51.0 5.0

b5l B8 86 54 32 53 1 28.0 10

BAREY 7029 1546 5483 1483 63 74.5 5.1
(te) ( 100) ( 100) ( 100) ( 100) ( 100) ¢ 100 ) ( 100 )

—R3EM 2722 m 1951 708 63 71.7 8.2
(k) ( 39 ) ( 50 ) ( 36 ) ( 48 ) ( 100 ) ( 96 ) ( 160 )

RGN/ 708 455 253 392 63 3558 139
(kE) ( 10) ¢ 29) ( 5) ( 2 ) ( 100) ( 48 ) ( 271 )
ERARGRRELERIZ LD —RBRE, ¥ HoT-bOMN, —KRSMTIIS02keH P L, ZK
P (AR ER LD ZRABOKER o TIL242kel D L, ABHSREICHEN,

B OB 2 BISEIZR LT,
MERKITERD 2 CH0:E L, ZEHLIRFR
ERREOBEEDPOOKOBERERAF L.
Fie, BERABRIZOVWTIE, FBEERB O
MERRUEHRSHEREPLORA L.

1000kgdr 7= W KB L =BE, RElo ki
780kg TH VD, FHHM211ke, EERMA%keTH
B, TR —KROMRIZ LD KkSsr278kg, BHY
101kg, EHEHkgs 2D, “KRHMIZK DK
36kg, FHMI5oke, EHiokgL 2oz, DX
I, BEDII—ROBIZL D FHEMILE2% M
NRREN, “TROBHETRIZIZIY% LY, &
BmD2/30 M E N, K, FETiX780ke

—WR I TiE61kg, “WR 7 AE Tid25kg, & Ft86ke
DKBERINDZ LT D,

Z O 1= HEEH000kgH 5H830kgD K A FEE L 7=
TLILRB. TOEE, MHEND ZELIRE
IZ228kg ¢ RE S, F-BROBEKIITVE
=7 & LT—KRSAET6. kg, “IRHRTL. Tk,
|it8.6kgThH Y, REHIEETNEERDIEW N
HETHHERL o, ZOEROKREBHIZ,
TrE=TeRoTHEBELTWS LEZLND
-, BroBMOHRIIBERORBENEL
<, AILPDOBRRDARLELREEELZLNR
7.

RERH ~RARY SRHRY FEH00
1000 kg _ 388 ke 100 kg SEYOBRENE
K$ 780 kg p—{k5 502 kg |=Bks 278 kg Ptk 242kg [=PUk$ 36 ke | | SrREBBE
156kg( 74%)
& 9 kg K5 61 kg =i 9 kg ks 25 kg 30 9 kg RS =
1 ' 830kg(106%)
HE 211 kg [=—{fl 110 kg [=PHE 101 ke ng 55 kg HHCO, &
228kg
NH, 6.9 ke co, 161 kg | (w17 kg | |co2 67 kg | BHEER
NH; 8.6kg

E158 BhoHIMMEIEIZETEMEANE
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7. b= FOHHRR

BROHRORENREZADT-DIZEF< D
FERAREEELE. ToORRLBIR, H17
Ricm L.

WA, b~ bOBEWHRHICIIEFERE 2 E#E,
H U ENEN250~500mg/L, Y %500~ 1000
mg/LERT 22, Z 2Tk, BhoHEEY v
FEREELTZ 1 CRIFRB 2 R L7, B O HERN
i3, BRI TS, 10, 20%BA LA, B
MPOEHERDOBILIRE0. 4L 45 &, HEHLTIZE
nER2, 4, 9%ICHYT 5.

BOHERE KM TS &, MIMAEFTIEIS D,
HEMZIIFEEOAETE2RLIZZEDD, BEE
LCHIHAIECE D LML MR, &
7=, (EMEORREZRELHER, LHEL20%
DREICLY, BEREEISGEVETNATREE R
D, (LEREZHOROWTENLHEIRS T T
< bOFHAAGETH 7.

0 — -~

40

30

RX{cm)

° - . - - s - -
10/26 10/3 135 II/IOH A 11/15 11/20 11/25

F16E HHhoHEEMERANMIMEOEFIC
5x5%¥ REX

0 S e

ERE (W)
8

|

nes $9% 10% 20%
ErSHERKE (%)

B BHASEREHERNIIIEOEFTIC
525%8 HE#

FRER WABE

(4) €L

Bho®#REE LTHHTH2DORARIL,
WA IE L HIRL FENH D, ERFER, &
KREH80% DRENSI10% LU TIZIETEE 3
EOIERBRATRINF— L2 LB LT HRAN
HDI=H, T TR EERFNLE.

BhoOHEBLIZ W T, AR (1993,
1994) B - KL (1995), ZH&RTF - £(1994), &
FH(1994), AL 519D L2 LRER
RAHERCFOEYHITH S5, ARE - F
%5 (1993), AFRH (1994) O KRBT, BEE-CILEE
BHEMH L gALBEChY, B - KT, &
TooRBT, #HHML2RREHW-ESRE
WMBICH D, Eiz, 2F(1992), 26 (1992),
EAN - LU 0989) R AL 6 ORBRFH T,
SUNDLOEFIRELERREFITHD, B821b
WM THALRINF -5 2 MR WHERERR
fHIOME TR O,

BOLITEKRBERGBULLTVWARD T
HDHH, AREPFRORR, HYUAHRICEEOF A
ICEVREYMEZ L THLEML LM THIEL
BAETHDHZENHLNE RS-,

AR LA I K 2 i HE IR (LSRR D RE R,
BhoOHERLQAI T, —ROEKHI0R, —
R ARIENRPLELEZ G-,

¥, RERIMEEERE &2 AV HREIC I,
HADRM OER N —~RAIITbh TH A,
ARFRIZEBNTIE, —ROBEHRZI-BGHE)Y
Z— 2 (RRHERR) & L TIRETHhIE, #HlicthE
PR EBEM U722 THHBLICE L - %4ED
MEEAICtR ESh, aEIMEEShD Z LA
G2 & 722 72, NAKASAKIG (1992) H 3306
ZROEHERCERICB W THENRED M O
PMRABZEALBDONRNILEZLTEY,
AR E BT 5.

BHE L THONTZBOLOHPEIZLY b= b
ORERBEEBLULER, THAOEEEL
THRARRRZEHALM L7, LbL,
BhOHERE DR /T IXEH3. 6%, Y B82.4%,
HV40%THY, EHK, HVORDORKLR



14 BERRH ORI TOREHNHICHT HHRE

o7, Bhro KR, KMbHEEHE LT
AV ERRITEVD, BAOH Y EFERREL
RolDix, WHRXORRATRERKELII
NRBETOT VE=T OMBIC L 2EHERY
DRIV KEWDEEZ LN,

IOz, KPFFETHE, MEDRAERLE
W, REBREZBI o0, BLLEHMT
HRILT B2 HEICIE, TrE=T7S0M#ick
DRATRBENRKE VD, BREBORER Y
DRTHEPMBELRBLEEZ BN,

i, LEOERMS, BH5HERITARES)
ROEVWRAOHIETH -, HIEMEDS
BETORERDOT VEZTEREHEL LT
DMBEREFE LD, MORFEROBVFED
ERAETRIZENMLELEZ OGN,

2. MERIHERRLEEM % AV s 3 — b —H Bk R
{EiRE
(D XL

a—be—Hit, fFa—t—OBEEOHMI
W, ITEZTOHHESEMLTETEY, €0
AHFARRKDENTND.

a—e—HOBERRFEIZOVNTIE, BR
5 (1990), WRIEAS (1995), HBF - WA (1995),
YHH(1985), hFrH (1983), miffEH (1984) T
HKEBIThh T3 R, KEOHIRLEE %M
VWa— b — B TOHIR kR RN L8
X, £Z2C, AITIE, 2—b—HOH
JEIER AR LT 570, HRHERERN
FROWIa—b—MEMTORBLAFELZD
BHOFBFHEZONTRI L.

(2) HEBLTVFHE

7. HERR{LGERR AR

(7)RBRXHEAL : AT (BB2% 1. (2) 7) L [FIKRIC
SOL7Z i A @ SRR B R Ol 7 5~ b
TP8O) % V>, = — b —HHEIE(LRF DM O E K
R, BRASEOEBORAERLIEORNEIT

27,

7) B E KEORN
I—b—HIZBBRBE2ESLT, EKRELSS5
%, 60%, 65%, T0%IZ5% € L7=. & #Li35L/min

L, THHEMER{CLBEITST-.
1) I F R R OB

BAKRE6A%D a2 —b —H & AV, BEHRIL, 5L,
10L, [5L/min% §%E L, 108, REBELEBLIT
27,

NIWEMEM OHR OB

BAKEES%Da—t—HEA, BHA (F1-
7)), BMB (XA LT7—F), BHMC (F—1u
AC) DIMHEADIREHEM 2 AV, EEHMDOa—
E—HHERCAERORE L LTOHRERIL
7-. @AY, 5 L/miné U, 78 MEHER (LR
2iTo 7.

()HERAE

HECBROIBESTL, HEAEL, SKER
VCHIRZ» TR IMBLHIAL, Zhnbd
HENBAL DEFTREAFM L. AEHEB T, §52
B LQ@Q7A)EAEKETHD RHAEYBER
ZREBEEER 1979).

A . EEEHEE L RER
(TIHEREW -

Wtaha—FFK M) 7 BR)HEESL TS (B
FNRmBELT) h O Eh b a— —H%E
Y o8
(1) BRI

—RRBE, TRREBLLE2E 1.QT (1)
RIRR I — Uk 53 AR 1 120002 3 i) i JB 4 B8 A+ S U 28
PARUHENE L AETE, T ¥R4y %1% 100017 iffi Rl 4E i 1+
FRHEE LR 2 AV,

(V) RBRF ik

HIEEAEE, BBRICTALEZr—ICLY
1To7=. B, 19934E10H18A 2 H26A £ TH
EE®EL~. 1IEIO‘AIX, =—b—H160ke,
—WRHENE(b 49 (FEHERE)  40kg, KBE10kg% Hifd-
HA Lo b 0% 120017 58 i) i B 3% 8 11 #E51 2 BA
BIMERCEERICIRA L, — RO ETT- 2. 8
W, 114260 5 5 B 100kg$e B3> — R HEHE
Lo HLAEBTHIRYHLO X DTV,
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TWRHEER(EEEICRAL, 19944E1A5H £ THI2

PAM - RREEERITo/-. ZOM, 12A10812
IR LA1T-7-.
a—t—¥4 (§KE 65 %) 160 kg/ B
YE— (BKE 56%) 40 ke/ B¢
X (SKE 12%) 10 ke/B
&8t  (BK#®E 61%) 200ke/H
—:ﬁzﬁﬁz(mﬁ%@t&ﬂﬂﬂ:ﬁﬁ)
SRR (ERERILEE) |

F18E —t—HEGHBERBEOD—

()WERE : LTOMHBIZOWT, HEw D
RSy ik: (BEARKPER IR B = R REPER 1979) 1
H U THERR (AR O L LA B/AE L.

7) HERR L BARE LK T — F o i/ — (NEC=
& (BK))

A) & AKH: 105C TR IR

) MUK 5y : 550°C TR L

DLEXREERITNVY—NVETHE

1) EEBERK Sy Ca, Mg, K, NaiZiBz\orfg&, K
FRAENFEHTHEL. Y UBIRIEY 7TV
TrEaEZgLEZLOHEL:E.
7. b~ FPHFERR

a—t —HHER{IEHE B, B~/ R
b FEOEFTIZRIZTRBICOVTREILT-.
(7)) (akbr 8t - i HERE L R C R BB R
X 1= 3 — b —HHE L
(1)RB AL LR ESEHEK L, bMCL, B
ZEDICAEMIK T5%, 10%, 20%OHE TR
SLZbHboIT, EFieEE L TCUARL & #EmE
S555% 1L 7= Y 1.5g (N& L T225mg) fi i L 7= [X
bR sEERO2XEREL. £, Fh
Zhic, @Y U EAKTY 8% 500mg/LHl#a L
7o, 12emfBIR Y BRI Sk BT, S0P M), R=
NTHE L, EFTRARELTo 7. SR~ 1114
o LAY
T, 3=V EERR

a—b—HHEREHOEAN Y FAEFIC

BIETRBIZOWTHRM L.

(7)BERM B . 2 — b — ¥, WEHERERRT
TR E K I a— e —HHELED
(HRRX :

a—b — MRS LR GEeHEK L, i
CL, EHi%ZL) ICAMILTI2.5, 26%RE L
XEREL.

a—b—HiIT RS AL, HECL, B
FEDIICARME TI25%RBA LR A2®REL
7.

FhEh, {L¥EEEE L TCOUBRRA HEMNZ2S555
#1LHT-9 1.5 (N LT22mg) EA LK &1k
FEEt SR O2XERE L. o, AREL
TCDUBL & 1 M4 S555% 1L& 7= © 1. 5g ({k. 2B+
R)RO SEEEHX ZRE L.

(7)RBI7ik

i EF12enARARY KICETAL, a=Y
F (Sl AT E)OBBNBEHEELT 2. &K
HERRIL, 19944E10A5H ~11A 4R Tiro /=,

Q) BRBIUVEE
7. 80LA MERHEB{LIE FRER
(7) BB & K BO B

BRBEAIZLY a——HDOEKEE50%
NHT70% £ TR IR L T, HRIChkER
KaGMa BRI LR, BIBKIIRLEKLD
12, T RTORRX TREEVHEASR, HWTOCET
BEEANBOONT. HEHOSBEREYEIL
BUZR L7223, EKES5% Tledm oL e L
-

30 — ——— -

al

70
BKE(%)
FIE 22—t RERLTOESKBEARYY

nN
o

HEYIRE(%)
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#E2 R D B

a—b —HDEKEL, FHSENEBRETHB-
H, TOREIL—E—HIT KPR LT
HERIL T B2 Z L BAETH B Z ERAL MR
o,

(1) Bl R B O R

a— b —HOHIBICRBERBRREEBRIL
TRER, BORIZRLEL S ICABHONRR
KHhEYVREIREIERDON RN, 3
L/minTlKiEEZR L7,

a—b—HiE, ETRTEROTEENRBVO
TERMREHEV LT TER L HBOET
FhE, PR +Hizies EBbhni.

O [ e e e e e

[
(=]

HFRYHBRE%)
=

3 5

10
AAR(L/min)

H20E a—c—mEEETORARBEFTHEMS
REOMRK

(D)BEDBEM O RHER
WEYMBRMOREEE: L TCORBBEELRIL
TR AR L.

N
o

—
(4]

HRMERE (%)
(3] o

(=]

irHe ’#c  WmFM

WEMEAR B
210 a—c—HHBLEEOFRYMSRBICHKE
DA BN EZLEE

BHA

WThOBEM L AR IREEDRENRL LN,
ESIZEMA (FL-FV) EBHMCHE—VAOD
PRBTEL, TRTOEM TERMIESFHD
ERHaRELZRLE. 2, oa—ke—HnR,
PFHE®IITIZIEEERETHD Z LITBERY
HbDEEZLNE.

A . dERHEIR (LR

(7) HEB{ER O R EE{L

HERALRF O R MNIBE O i H22BIc R L1
212, 60CEBIMBANRRBEL, REFLRHE
KEIZH-7. SHBRALEFERA2HIET S
Y —No.OTiL, BAKTIEM TCEELT.
LOM5FIT60CLL LD RFRIBEREEZRSLT
W, ZTWRERCEBIZBL TS H50CH E
DFEMHBHELEL7-. 0, O LY (—KRYEH)
EBATEFRZ2 L o770, X TRONM
ML, 2o, BREMSIIRIFRIERLL
BAEITLZEEZ 6N,

£, KfZa—e—HMTERTARTSY V6
O 2L RUHERILBED O ETM LR,
WL 72 THHEIBLIBRE D ERIZKE EW
XHboniehoi,

60 aam
50 e —
- ——Nao0 ——Noi !
P | ——No2 = ——Ne3
A —Nod  ——No5 [
a. |.otgm |
5 P BFORILAX 2 —QR (WD S
L
10
0 — ;
0 1 2 3 4 5 & 1 8 8 10 1N 12

$2iA%N (hours)

22/ oa—b—HBHREBLERORREL

(1) HEEBROHEEIL

a— b — AR LIBROYMEEIL 2 E5RITTR
L.

RN PARIMERE L EERR I, 5Elc > CTa—
t —HoOB|AEZITVY, 23—t —$531kg, FEHEIR
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ELTHONUDER L ThHho7oa— b —HHE
fE133kg, KBE3kgZ(ERIL7-. HHE, K5y
BITHIBEOEITE L BITEP L, —KROREHK
TR TREHI N T 2 RFRIT, ABHTIO%,
K5y T16%, KB TR THEY T59%,
KRTI8% Lol ZDX Iz, — KRR
DEEHIREILI0% EEWVETH 72, K
SRR T £ TICA% B LT,

WORITIL, a— b —HIHEIRLHDORNELST D
xR LI,
a—k—HoOFKRIL64. 6%, BEY AW
DEKREIL60.7% TH Y, WiRBRTRHMN LK
BREEKRThHo1-1-0, KN#HEIXITDLA
Mol GARBIX-KHEMT6.4%, “RHEBF
T30.8%ICMP L. oz tky, KRBT
B PTHMARIZL N8, a—e —HHEE

BB ICILE AR L EN 212128, MAEZITD
VELHDHEEZX LN

Fio, a—be—HOHKZIZTHOWTIE, ¥
1.38% & V72, IREHTIT2.69% LML
TW3., —KOMHTIIS. 1%, — KD T
135.33% LML, MABHDHUEDE L 22 o 7=,
ThIE, HERICHES ARSI LY ARY
NP L=, HEICERA S S R HM
Lz dickdesEzabni.

a—e—HUZIEXRNEL, VBRI Y N
PROFHEENH D, KRBT, Ik
FRALEEDEADTRY VEBESHEERET
WMmL<wni, ok, “REBTHEIER
dit, WH N3 0%, Y EEF0)11%, BV
(K:0) 1. 4% DEHR LSy DR & 22 o T2

Fo5R ERAHMBREHBIICHSITROQ-—E—HMEFSHEEBIEHER

(kg) (9%)
RANB RHE UHmE KB FEHE RAHEI akE BES
R a—t—H 531 188 343 185 26 64.6 14
Ya—2 (HERR) 133 59 74 57 22 56.0 3.7
H KEN 34 30 4 27 32 1.7 10.8
BAREYD 698 277 424 269 80 60.7 2.7
(H) ( 100) ( 100 ) ( 100) ( 100) ( 100) ( 100) ( 100 )
—RBRYH 573 250 323 242 80 56.4 3.7
() ( 82 ) ( 90 ) ( 76 ) ( 9 ) ( 100 ) ( 93 ) ( 138 )
ZRHRM01/5) 242 167 75 159 8.0 30.8 53
(k) ( 35 ) ( 60 ) ( 18 ) ( 59 ) ( 160 ) ( 51 ) ( 198 )
Hok —c—RYEPIELHORSEIL
(K BEASHEEN B 1-1))
B2 HE f’s(;l;;ﬂ ML T-N P,0s KO CaD MgO Na,0
T——14 13 i 64.6 1.38 2.29 0.19 0.34 0.07 0.13 0.01
REEE 12 0.08 0.12 0.01 0.16 0.01 0.02 0.004
BAREY 231} 60.7 2.69 2.44 0.92 0.75 0.09 0.25 0.01
ik ReE: 24 0.30 0.07 0.08 0.08 0.01 0.02 0.002
Ty 56.4 37 2.63 0.75 0.87 0.19 0.22 0.01
—RARY meEs 35 0.95 0.23 0.23 0.40 0.08 005 0.003
ZRARY T 309 3.94 3.04 1.15 136 0.7 028 0.01
458(12/10) BEES 174 0.77 0.37 0.15 0.29 0.06 0.02 0.005
RSB ®H@ 30.7 5.33 3.83 1.66 1.78 0.16 0.34 0.02
neass  BipEE 10.1 0.85 0.38 0.03 0.18 0.10 0.04 0.003




18 B OHELL EOBRENBIZMT 5 H%R

(7) 22— b —HMHER LR D BRI X

FESROYHABELRVOFE6RO RO EALE KT,
JFUEL1000kgdh 7= 0 DHERELIZ X Bk E HHEBH O
WL X 2 A E (2L Q) ) ESEHEL
TRy, EBRIIRLE.

AKayix, BEEFCiX607Tkgdh o= b DA, — &R
BETit144kgli b L, RSB Tlx366kedR D L
oD, ARBSBIEY, RO TiT19%ke,
Z RS ARTIX65ke, B EBAkgD AKBER ST,
Z D12 HEEH000kgh & 584kg D KNI T 5
ey, ZNRFEBOKZDOHB%IHY T
. ZOEEKRHEIND ZBLRFRIT224kg L
HAaEh. FEBERORKTIIFLEALERL,
TR TET0.9keTH Y, FEHIEE N
BEXRODOLTNM% ThHoT=. ZDLIIT, BH
WZDEH S H A, a— b —HiERLREC
1T, TIWIOSRERITE VA, #9240 H O HERL
B TO%DORBYBSAEL, EREBLED T
T AWk, ThCEbRITUVE=TED

7. bv FEHAR
a—b —HEREHESE L TCOI L+ FR
ARBROBREHBURITR L.
a—b—HHEELZRETHE, BMROERE
AREIFBDLOD, {LFEEEEZRRLieho i
RTRIZEAEEFTET, ELFE2ER
LERTHXBRE LY BEFITL - T,

T, IV HIERR

a—b—HHERLEHREEE L TOavYF#K
BRBROFBREZEBEIIFLE, o—k—HR
B LTavYFEEE{ToLEIA, 2TO
BMBEARCHEER L LLERERAR LY
HEHFBRE ST,

IRODRERND, a—b—HHEERLHORE
Bz, fEEFRESERLZONT, HICEF
EMHTARRER U, BB - RIF(1995) %
2R G (1985), PS5 (1983), MG D (1984) 1%
- —HIIIAEDEBTIREEARDD L &

BERELELDPRVWEEZLINS. BRLTWAN, Zo/RIE, ZoBBEIEAR
BOHERILABICL > THRETE oD
EERLTWVREEZ N
REFAH — RS RY ZROBRY FUE1000kg
1000 kg 821 kg_ Mlkg  HEYOPEEL
K$S 607 kg KS 144 kg K9 463 kg K4 356 kg Ks 107 ke SMmEsYT
153kg( 40%)
EE 0 11 kg XS 19 ke EE 11 ke K% 65 ke ®mE 11 kg A B
) f 584kg( 96%)
HEB 382 kg HH 35 ke AH 347 kg B 118 kg # 229 kg WO, &
P4 N 224kg
NH; 0.2 ke 0, 51 kg NH, 0.2 kg CO, 173 kg BMEER
NH; 0.4kg

#2331

a—be—MIE LR DOYE AT
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" agrEnsnE
. ORLTEHMZEE |

anveEnnte

03¢ % 10% 20%
A-c—-RARRERRB R (%)

$24E a—E—HMEREHOBARTILEEH
BRAODERNMMIMEORVRICRIZTES

SRR/ Hb)

125 125+CoU 5 5+Coy

125 125+COU COUISA RESN

a—t—-M
uag

F25E a—c—HMEBRLEYOERARUVIEEESE
BAOHERMNITYFEFTRICRIFTIEE

A-t-NAELN

(4) &8
a—b—HITKIDVESHIBETHY, K4rH
#Hiz LT, TOEEHIEHTHZ LMW
EToh T, HeLbBZ, —kNMEITMHI08,
T2y AMLL EfT o288, ZooR, a—
E—HIIRE AR CERORIM/IZTLAL R
<, BRORAEBIZLEAERD N o7,
IO, HUEL, RERBEOTmMNSHI-H
FRALRIRIZIERICBEF TH » 7=,

T—b —HHEMOHERIIC X > TEHS. 0%,
UL 1%, DV1LA%EBHROOBLE LN
MR ONN, a—b —HHERIZ LY HER
BERELLER, £2FEFMHERRS 7. =
DD, 5%, COBERICOVWTHLMIZTS
EBRBEEEZLONT.

3. a—b—HIDIEHATHERFOBRN

(1) iz

AT, a—b —HEMHERCRBREITo
LZA, L, fHoh-®(EoRER
BETo&R, EHOEFT NI HERAR
BOLNT(FTA - BB 1996). Z 0w, 2—
E—HZHROREE LTRAL TS HET
DEVAEEIRHEROKEIZ>VWTIRELTE
KLEXRBHD ERbIM-., £ T, XETII,
a—b—HMOERERREER L £ OBREEIC
DWTHRNEIT- 1.

(2) HEts LUHE
7. SOLARBHEE L EME AW 2o — b —HH
JE LA 5%

AT (35 7 © UM HEBR (L 3AER) & R Bk 72 25 Sk 8OL
O R E AT RBHEECKER K75 ~ b
TP80) & vy, = — bt —HIOHER{ILHRBRETTV,
a—b—HOHHEELELRELE.
(TYRBHE: BLava—FBREELTE
IVAFLI-a—Eb—HICHE: LTa—t—
HHEILEZ5% (w/wWDORETRALIZLOZHER
EEBMIZEEA L, 3L/minTEK LTV, HE
JEALAABR AT - 7=, F£7=, 48H, 78R, 98
IR B O Y 0 E L 21TV, FORRC
Yo INERRL, UTORBIZHER L.
() W EBH

T)HEE L B PR E AL - BB AR A TR
E

) BERB R TR A L

T EAKR : 105°C THMEE 1%

) K538 . 650°C TMBK L

D EEFRR  RIRFEEHFK AR (Sumika
NC-800) C I E

#)Ca, Mg, K, Mn, Zn, Cu, P, FeZHL : 8
A3k, ICPR LY I (JOBIN YVON JY
388) THIE



20 REFEEY ORI L T OBRAAITHT IHE

4. I—b—HOEFLEIZL HEHETIHH
EFBREEIZHONT

a—be—HICEELBE TR B2 ER L,
Ry PRERBRTENELOEHEEFHHRF
BrEDmEEEZFHELE.
(7)) BeRpf ket

Na—te—g&EDHLD)

Na—be—BEMLEZLD)

9) 2 — b —H GKBELH) : ZROKTHE

1) a— b —H (BEAIE) : HI0EADINEEET
SR .

Da—e—MT Al ) 0LR) : HIfEEDIN
KEETF R Y O ATOR

NDa—e—H(ZaaRAb-RAE ) — A0
CHEERD2: 1(v/v) 7 naiVh-2A 8 ) —
IVIRHE B

%) 22— b — 3 (E4L2E)

) 2 — e —HaERR L4 (438 P HERY)

¥) 22— e — ARk (78 R HERY)

1) 22— b — AR (9,8 I HERY)

HRBEX  ALFEIEE (FNE425)

N 0. 5g/pothiE i X

(1 ) RERAM

1/6000a7 7 2R v b
(U)REE - REHE

WREERAR 2 T (LHCLIZ5% (w/wie ) D & it
KB R US.6g/R v ho#lEMEREZEBEAL,
iz, RLAMEIC oY O, WErs
ol BEEIIR Y FHEVIOMFTEL, 1
MEskL ok L.

7. a—bt—HERLIC L3 ERERTLEAO
I HOWT

TJ— b —HOHERILARIZL > TERFERER
FOEBIERNREDO R S CET I EWE
L.
(7) B3 8

B2T3(2) 7 SOL ARBRHEIELEEEZ AV -
a— b —H#ERECHRRERLRBR AN
— b —HEELHRVa - —HRE/LHE)EH

Wi,
(1) RBRX

ZNZEN OUERMEHI L EBRE (BEME42 5N
SmgfH 5 ft) & HAN L 7= K R UL 22 IR HE FR o X
ERELE.
. WRE - W HE

T ERERR S £, +HCL) 10gIZN SmgtE Y
ROZUBMEZEEL, SKARYERBEKE
De0%IZFREL, 30°CT0, 3, 7, 14, 28, 56A
MRIE L. £ DH%, 10%KCI THIH 24TV, NHY,
NOs & 7' v s — ik (LB M 4T - MEEER
2 1986) IC K> THEL L (BHKEEBER
ERILFER 1979).

T, a—b—HEBELZLIEREEFREDOE
fbic»n
a—b—HOKEBLABTEFERTENRY
DEICETINEZREL.
(7)) e b £t
LRRHERERBRTH LA a— — IRk
MR —e —(E0E) 2 Fvi-.
(1)RE - W Fik
T, BREBMRLEEF T LEZ0EED

- RUKT2 5RERIRI L, il &N 2 b D& Bk

BWHESE L, £z, &£H T2 5EREDS
Y%RBEERML, 2.5k ERHEL175n 0K
HAkZMx, SREEMBNEEZIToBRE%E2Y Y
=5y (80%FiBE R EEE 5Y), M EN5Ey
PMEBAIEES E L. Zhb0BER, Bt
BTV RBOEB L (BHKESRERER
BPERR 1979). E OB TR ETNOBER S 2KGE
#tk, 2RFZFRDDITEER (Sumika NC-800)
TEAEHRRZWELT, TRFLOBEHIZE
FNOEFERERAH LA,

A F—e—HARNCL WP OFHEY)
BEEROED

(7) B384 $t

7)a—e—4Fg, )a—c—KHE, 9a—
b —¥ (ELE)
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(1) HREBR

1/5000a7 7 2K v b

(V)R - WEFE

BRERKR 7 £ (HHCL) I25% (w/wie ) D & it
RHERUS.6g/F vy hOBMELRELXREL,
iz, PRAfisicaeYFoiFE, HE S
ETTRV, ZoMo Lo HEY VS
DAL % Truogtk (LIBEFEM AT - WEXRER
2 1986) THRELL. £, o=V oK
HRY FHEV100BrE L, IR oL L
7-.

. A—e—HBERE L ~OBERRITME D
BB ERAEFTICRIFT S
BHRICIRMNT 2 BHER Y ROB VA a——H)
R L TCOEMEST~5 2 582 HE L.
(7 ) B350t

A a—t—H (EQL)

B =— b —HERE L4 (9 B HERD

() RERBIBL  1/5000a7 7 R K v b
(V)R - REFHE

REEAR 7 £ (LMCL) I25% (w/wie $) D & fli
BB R U3 6g/ K>y (N 0.5¢/:R v b)) D
MLRFEREL, TR BTV E=9 4 0
TFTRi%)TNELTO, 1, 3, Tg/: Ky &ML, N
0.5, 1.5, 3.5, T.5gifS MR %}k E L. LT,
Y2l EmicAHIma-YFOEE, Wilirk
Thevy, RBIER, AHFRERE) ICHOWTHEE
IR o BAEIIR Y FH-0100FTE L, 1
PEBRLT o & L. ok, W20 FMARL, 10
HKEKL, BIEEORHAEKF I NE2AEL, &
HBEIOATREZIT-1-.

¥, a—b—HBEHEHOLEFICRITTRE
A—b—HERAE LIS LICEMIED & HiS
L, 2—bt—HOBMAETAFNDOEDETIC

RIETHBIZONTHEL-.

(7) ke

BERIEMIT, WITRTBFRBTRE, EHEIL0

S H2THEL L. (E4 D% OIELMMIL,

A THS.

BB avvF BTE, YL ar 'THREE
Kb, b=b BEXKE, ¥~y ‘&F, R
A—hba—y ‘©—F-=30", ZyLryy ‘Y
— K, xary ‘ragFae—28"', kY ‘R
T IRy, AV (E0ERED2E
L, redsY7 ‘aJbryyY, var¥s
PR, ¥aol ‘vy—T1", buHFTY !
BRIIA, =5 ‘TYV=r RN, VT
A R, TR CCFRIE, =Y
N TR
EH: h—F—>ary ‘Abh—Ly rY Y
Ry b, RE ‘AY—-FL K2, &
vnZaT ‘ALY, UYL S
J—RAR—=N\", AFF ¥ ‘Va—rH—Fr
L URTVT R RARIALALy FTA
—', AL —FE— ‘ZA—s3—KUA}’, R
Fy?2 ‘LY RUA, F=D— ‘T—U—R
YREy b vy R, RN P— fzma—=sY
AINKTA R’
() MBBIH 10.55HY Ky b
(U)#5% - WAL
BB AZA—R—I v 7 R) 22— —H%5
%, 1%WwEHM ORETREL, hiCtEH
EDRFE2BEL, ZoRER, £FREKTR)
FPAL., BERPOLEFRICOVWTIE, K
BIM G EEXEX B R2VWBSIW-iHETRE
EBIo7. EF, £FFRORBRKIL, &
HCHEIRIC X BB E TR o 1.

Q) BRBIUER
7. SOLFMBRMEAR(LIEE 2 A o o — b — ¥t
JEfL SR8k
BOL AEDRBRHEIEIER A M TITR -2
— b —HiHER LA B D HE R (L B NIBEEE L
26~ F28iz R L7,
WA LI=X S0, RNIREL, AL,
MEOCETLAL, BHLMMAMITORATWS
LEZ LN, TNLEKOBERICS>WVWTIT,
W27, WBEIZRL-L SICEL 2EEI v E
LEBICHIRE EABRBD SN, B3EED IR
LgiciE, BELARBDOALh T,



22 BEBEHOHRILE FTOBEBICMIT 3 H7
60
o /™~ RIBRYELEL
60 s} Af\\,"\\
4
50 w ‘ =
. : Sl
-] ® 30
E” g s ,\J\/h r
] 20 W gy A A
20 N N
o 10
%o % 4 5§ & 3 10 1 12

faama)

F26E o—c—RERLEROSEEL
(B D)

T 8
RUELABARNRGE)

H2IE I—b—HER{EEOREEEL
(FE1EYVIRL#)

€0
WEHBYBLR
w-
40 - —wty )
- R Y
2 = |
5 k]
£ /-\
b r p
10 \/\ v\—)\/\, m
0
0 1 2 3 4 S5 6 7 8B 9 W U 12 W
BYELATABNE)
H28E O—b—MHIBIEROMREBEIL
(E3EYIYIELER)
RamE K3 233 kel HIBUMEL  pkeF 142 kgl TIEMVEL ek 40 kg P SSEMYEL
H i
1000 ke ke | 554 ke 510 kg
Kt 662 kg [—dmik5 189 kg M=Plk$? 473 kg [=+KS 99 kg K 375 ke -=—|7kﬁ 36 kg =P339 ke
i
H i
H i
R0 Bke s ske| {[xn 43k |i R Bk E R 8 ke
tummm PORISS 040 BI040 04 T R U4 U R S0 SUU FES o of
#® 330 kg | 80 kg i 249 kg —lum 78 kg =@ 172 kg B 7.6 kg MH164 kg

,NH,lo ke | [co, 120k | [, 00 kg | [co, 127k | [w, 00 ke | [co, 12 ke

F2E —t—HEBLEROYMEHERE
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2, FORIZHR{CAROHMOHE 2 RED
WMERXERLE. ARYIIEIEIEIVIRLE T
1224.3% CHIREHL) A rfE S h, HB2EEIV KL
ETICHIZ23.6% DI NTD, ThED
FRRIZOVTIH, 2.31% & {ELS 2y, AEBRD
FHETHE, RIBER TIZIENMNRKRTTILEZ
bh, BERAEY /> HRIL50.3% THo 7.
WIRITIE, HECLHABFRONERSOELE
mLT. BKEE, 60%ATHBL, +XTo
ERENT, BARKEATIBMIZH 1.
BHREFITOVTIE, GBEMOUHERT2.27% 1 b
4.20% £ TCEH L.

4. I—c—HOBFMLRIZ L S EHEFTMH
H-FBREEIZONVT

ERAREIThho-a— —ME KA LI
Da=YFTORFR, LERMIZOVTEIR~
WIBEIZER L.

a—e—HMEAX T, £Fi, 4EB T TE
KHEBL, 20#%, BRRZBIARZIZLIZE-
THER, BELE. 2—e—4F,
BMEERARIZ OV T, A EICRFRE
NRHONTRN, TRUKIKREREFTOERT
RERDLIT, FEERICIE, FOAFIIHEK
* EEl-7=. (530, 31[F)

B — b —HRERVOTAD Y RHa—E
—HEIZOWTHE, B¥E, EHFL HEL, 6/ER
B EZ B IR > THAEBIRIEIE L 2o 1=,
£/, /R bRry ) — VAR EITRo

T—k—

B8 2—t—-HMBRILHOABTRIOEIL

a—b—HIZIHOWVWTH, BFRRBGThHo7.
AR, a—be—HEMK & RRIZE - -,
LHL, 6fERICBIRZITARI LI >TAEF
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— RS EToT 650 422 380 105 143 032 026 002
BRGNS 34 069 070 053 046 013 011 0008
ZRARY TOl 249 418 410 077 110 029 021 OM
MB/2) @REZ 107 039 040 032 049 006 003 0002
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ZgiERE(mg) CEC E R (%)
Ca0 MgO K,0 (meq) CaO MgO K, 0 &E

Bhoo—E—HEIBREE 58 036 35
Bhoa—bE—mERPLE 60 026 46

590 67 77 338 623 98 48 769
553 66 55 325 607 101 36 743
580 73 51 346 598 105 3t 734
563 58 53 339 582 85 33 700
564 67 45 36.7 548 9.1 26 66.5
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L, BFEFAINTVHIFS5AHESE L RASER
EONREETHZLEERBL TS, Zok
B, Bhba—c—RESHEIE: ) ez R
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WCHRMNEIE LA TISTC, BEIN%DHKA
KIZBHL, ¥/ axBEIH.

(=) BRBRIGAT - M) BRI FEAT BE AR
4. I—b—HEAX/ aFEAEHAROR
at

a—bt—HEANTR / alEEBIR I
BONHBROFMEBRH LB I 2o,

ARG, HMRNROKFERE LTHEL
Bbhirv X&) oAV,
(TYRBRX : v X<V ¥/ Tid, BITRIZT
L10RBRK, =V ¥ ¢ T, FIBRIITL
IRBXEREL-.

F7H o—E—HMEEF/IREABHERO
BN HBEMK YF¥IVEY
EEaR®E

FIsk I—Et—HEESX/aBEREMERD
Bt HBE#HR TULXq

BB AR 3f**

v/v)
1B a—b—8 %8B i C1:1:1)
2B O—b—8 EKE  Bisthe C1:2:1)
3B a—bk—F R BB (2:2:1)
A2 a—-bt—8 EkEH 197 C1:1:1)
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BEHZ L AR L B L Tx ) anEFENE -
7=.

BI19K SBX/203—-t—HEHEHTOE
"R

[ | a—t—Ha—t—H5
Hixh HEE 1
A3 (280) + ++
VARES5r + +
I/ X85 ++ ++4+
Ty ++ ++
Fre5484 + +
eS8 + +
+43 + +
EL b ld ++ ++
nFESS4 ++ ++
AXIH 44 ++ ++
e L + +
P AV s N.D. +
RAZNr N.D. +
YrE¥IVETr ++ ++
(o18)
N.D. No Data

E58F] 2—E—HSHAEHMTOF/OBROS
FRIR (Eth.0—E—3: k=41, £544)
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$59E O—cE—HSEBEHMTOXF/20EFER
ROEM - O—E—$: KB =31, £54%%)

4. a—kt
o
a—b—HERAWTHE ) aFEETHIHEEO
EHMERORNEY X~V Iy, )X
TRIR--HEREE0HRK, FAURIIRLE.
YIrX=eUErid, IR(a—b—H:7A<:
AKR=1:1:1/VIRBERICBWT, & L7210
K (FBHAE k=3 1v/VEAK) L 12IZRA%D
B CEHABEBNICEAZELLER, /20
RAERIE, HBRIVE 7. Fo, =) UF
4T, LK (2— b — kBl % o RSB E
Hi=1:1:1/VIBAER), 2K (=—bt —H KRBk
¥ ) aIEEE=1:2:2(v/v)REX) CHXE
AR, ¥/ aRBERLEBICHEBE LXK (B
NP7 2Aw=12(w/VREX) LY, RFRK
EThHotl-. UEDES>3R2TEND,
MEREARL LX) aBEEHcHE & Rk
RIENTEDILEEZLNT.

—HER ¥ I RERAE AR OR

o—k—

0%k FLEERI—-t—MSHET/ORIEAE
WTOVFEIVETOETRR

RERB AAR WHRE  */2
(v/v} (%) Am”
(N} 80 41~ 53 89
57 41~ 55 78
62 53~ 74 -2
61 53~ 62 83
W~ 77 8

RO

1B 3=—t—12 %8 {
IE 3t =xm t
B a—-=-M #W §
AE  I—b-f8 WM A=3FaSqk
SB a—E-f &0 g 4
SE  a~c—1 BB HSe° t
(
«
(
4

65 v~ 1 86
58 %~ 87 85
85 48~ 50 82
65 $~ 38 852
85 30~ 38 109

MW o—t-N XM gme®
IE O—t—M XN K2
IR a-k-N 727 kit

D == N -
- A e o
o e o

- - NN = = = =

0B BMR %8 (HAR)

b3 [0

X EHSR. RAEALLEAROF /IR TS HL ﬂl&l!
Y) BRMNGUAICEAYEIZITIIHLIZON
2 - HOADIIIUSUNTTE

F2ik HFEMA-E—RERF/aOBERE

MTHOL) X DEFRR

1B S—t—M XK@ Rige.
28 3=-t—-M XR Rigee
3B O—t—M K Bidee
AR a-E-M KR (1325
SE  a—t-1 R A+0>
8B o—t—M K8 J+93
M| 2—k—W 2AT gian”
8B a—t—M VAT gsee
IR BB 2AT (MEAR) i

X) BHE. %aﬂﬂur.anm#/znmvwbmﬂm
Y) BRMNBEAIZERINYRIETIIHLIAR

P 66 B~ 45 120
65 32~ 3 113
63 45~ 47 122
66 41~ S6 120
6 8§99~ T 105

)

)

)

)

)

) €5 81 "
)

)

}

L)

AN s e N o A - -
N=NN - N
- — R e o =

72 2~ N [R1:]
bC) a2~ n "7
65 39~ 40 95

P P P

~

7. a—b—HEAX/ aRIEEEBOHIEL
R

HERBROHERILBER TCONBERIOEILEF
22FKIZR LT

80 L & D HEAR(LIE R % AV 7= b B o0 S BY
REBRTL, ERFEOPHIT, = — b —HBEME (1
X), a—kt—H, XHESXCK) T, 5%&%
D THoDIZHL, I——HERAX/ 2
BEFLHIX (3IX) TiX, 4. 81 & &V pH&E R L Tz,

$22F% F/OREREMHECAETORATR
SEE

EC T-N T-C C/N A

huame P esrm (%) SRR

a—k-8 56 11 25 541 218
ka4 ] 53 18 43 528 123 49.1
2—E—WERDEAY — - 26 513 197

a—~t—% 56 11 25 543 217

E 3] 66 24 24 443 185
G4 ] 58 69 35 477 138 3.1
a—-t—H3fFx/oRIBE 48 36 32 489 153
ARy 56 63 54 485 90 502

UL, MNIBER, HORIZRALAER, ¢
_RTORBRE T50~60CETLER L, HPLP
RiFicksbhi-tExbhiz. E¥RORE
BmOSRRIT, 1K5349.1%, 2K2333.1%, 3
R A50.2% & 729, HERR(L# OpHiL, LE DB
BTa—bt—HEBRKOR), a—t—#, XK
EBAXCR) T, B2 LELREFETTH
SFEDIERL, a—b—HEEX/ IFEEH/T
i, pHAS R L, B&MIZi, X THORXTpHs. 3
~5. 8D L Ip o, Fi=, HIE{ABIZL T
LERESHRIT, LATIHEEIICHY, Zhi
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f£- T, ONHId, LBEFHIC1X21.6, 2[X19.4, 3
X15.2Tdho7=Dizxf L, HEPRILHETRHZE, 1
X12.3, 2K13.7, 3R9. 0L {EF 4 A lMIzH 9,
VAR L7, ECIZ oW TiE B84 B 6EH
bV, a—tv—H, KKREX, =2—t—HF
B/ I EEMKTIE, 6dS/mEk k& iao 7.

0

MmRE(C)

30 | c—n——m

20 EETES T TP

—J-C—R%/ 2NN
L .

10

0 1 2 3 4 5
"asn(e)

60 F/OFIBERIEMMIBILARTORBRE
i '

T, a—b—HERX/ REEEHIC L B
MRS R

AL RBRCER L2 ——HEAX/
S FEEHEMEM ZRAE LR L- =
< VT OEFRRE HE2BRIZHE % P OpH, EC
EEURICFLE, a— bt —HAROa<Y
TAEFRIL, BHTL R AHRE(NL 0g/FR v |)
x5t (i BR100) T3.2TH D, HER{LAE
KXo TER LD, BRI T38. 3 EvE
Thot. awYFOEFRIT, TXTORR
X CTxBX(NL0g//R v b) & TE /-8, HE
LB Za——H, ¥gFREXK Toa~w
VHEEROHMILI49.5~181. 1g/R v FTh
STDITHN, 2—b—HEFX /) IR
T, #EEARIZL > Ta=w Y FDAEFRMN
86. 1~177.6g/F v P LHFITWMLE. ZDZ
EPD, a—bt—HoXx ) aFEAHIZL-T
A—bE—HILEENDSEERFICE LR H ST
EEZ b,

$23%k —E—HMERX/ORSHEETHIE

AXBETOITYFOEFRR
HRTHE B W e AT
2—t—H 59 06 6.5 3
[Chid (0] 28.6 492 778 38
I—E—RERMESY 316 1179 1495 74
ARk 312 1506 1818 90
S—c-maRF/IBEE 202 569 861 42
EHREH 494 1283 1777 88
REHE 19 - 11 3 1
IESBHENSy/HHE 688 442 113 56
IEPBEEN 0/ MR 779 1251 203 100
108 E G B (g/ Kok
$24k aTVFHIEHRTIEOEH, EC
BBt & o
2—t—# 58 024
FIHE(EY) 61 026
a—E—RKHEEY 65 031
R 67 036
A—k—RHEIFX/2REMN 6.2 0.31
R 63 045
RIBHE 71 007
{ELIRRENOSg/Ay HE 59 032
{ELIBRENI.Og/y ME 59 052
(4) ¥t

)3 RETIE, - —HEBTHLELD
EHEOX /) anRETEDLLEBRALNE 2o
o, a—b—HMEMmTIE, BIToNBEE
REL7BEIZ IR LHBLTEX 20k
FRLEIEVHIMBEARALNE. ZOREL
RRTBHEHI, EHERIZOWT Y=Y
Sl ¥ LI FEBIIRNLEER,
TRZ, KR, KRG LRETHZ LIZE-T,
HITOBARBIL L 2EIE L IZERZEDOHRMNH
VLI LELMBALMNE R T,

ST, ¥/ aREHEHRLLTA I EICE
¥, a—b—HIZLDEH~DOREEMEN, &R
S, TOFKR, EHEFLMEIFI LR
TE&, FREME L TOFBORTREMHNE L H»
Eipol=,

IhbDZ Lk, a—b—HME X/ afEic
FIRLtk, BIgHEHELL, BREMNRTS
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EWVWI2ODFIREBGAEI VA INV AT AD
WMELE®RL, SEOTHERERY YA
VAT LIIRERTREEZDbDOLEZ LN
2.

UEDL SR END, AETIE, RAEHT
HHa——HOFHFBENRE LT/ 3R
WO E UTHA, ToREHMmy BRERNRT
D2ODFEEEATLEY A I NV AT LOREE
DFREMEERT I ENTE L.

6. HH2IRIE (Bhba—t—RoRERNM)

i o Eh 5 RMFERY O A ZHFH HE
HIXEERMETHIN, TOBFBEFIARIL, 10
%IZWH VR THY, PTH—REIEDIC
BT 3EMEEDO Y A 7 Vi3, BEHEE)
ELTHEDN.3%IZBERNRIETHS. FITH
TEHICBET 2HRNRTIII0L 5 BT
EHOBEIFAIEELBRETHS.

IDEIRIT LMD, KETIE, RNOEE
REGEEHTHIELLRT2—E—H% 3
R OBEEMNABEFIZONTHRILE.

W2EIE, 2T, Bhb, a—b—HIZD
WT, ThEHRHERLERIC X 5 BMHER
fbERABLE D, BOHLIZOWVTIX, IBR%)
RIZENRSBHLEEAGONLM, WHOB
HEOVREBEN L, BHOZKIERAHN &,
HELBRTORERSTOBBNRHLL, T~
ToTERFEELLEEBERORAENREFLNRED
BERH -

¥/, a—te—HIZOWTIX, BERECEN
TEY, BEERDOMBELLRVWT-DRAKDIRE
fHbiel, HIBLEME L TERZLDOTH
S, MEOEMNA oA T, ED4E
FH, Rl EhsmEics - 7.

FRBE T EDAFMHIE FIZ>WTHREL
el A, a—b—Mid, HERLOAER L 2T
RO LK o TEDIEMAETMHRIEM ZBEHE
THZERMBETHY, ZONBEBMNRE L
BERSORIE ER & T3 EHEF MRS E
T3LkEBRHN, ZOEDEFNH L@ OHK

BRI L » TRLIZBRET I, BV
AT ol B el

IDY, a—bv—HOMMBFEELE 24
7, EXRTOBVWihESN LIES L, HE/LA
BEOWMAMLRLE T LAXEY THDE L E
b, TOHE, - —HixEHICXT
BB (EICERRDOEMIOIL, BERD %
BT Db~ FTABRTHIN, RIADOE
BlalomroEZzxs e, #IBLOBORIEH
ELTIHERITHEDRAMIIRZ LD EBDbR
7-.

T, PEAETIE, BHH, a—t—H
DRSHEPREEICHDWWTRFLEEZ A, B
Mo Ea—e—HOPL:IERL) DREIZEY
BEOHBRPREFTRER ENPALME o1,
ZOEIHI, BEDRLEZNHLEDOETORE
HEARRUEH A S s TE .

X5, FRMSHETIE, a3 —k —HDHEDF
Rl e LTk afiEmsgme LTHARTE
DBEFEHDOHEREFI I SV TRIFT L 7= %wﬁ
R, a—b—HEELL LX) ot
ﬁ#&ﬂ&&ﬁ%ﬁ?%é:&,é%ﬂ,#/
A AHEET S LIk, a—Et—H
X B EH~DORRENEN, BEIh, TOHR,
EHAEFTEHEI I LN TEL I LNHL
heilgot,

DO ENL, a—b—HEF ) TIFIEIZF
AL, BEEtmEHELL, BEMNHTS L
WO2DODRREEATEY A TNV AT AOH
LORMEENRRINE.

UED XS, 82h, a—b—HDOMER
REWIZo>WTIL, AFFFEICEY, Bhb, =
— b —HOHERFELAONTTH L L DI,
Bhba—bt—HESHPREHFET=—t
—HOX ) RIS & BEES Hh o HE IR R
A EDOEEHRIL AT LERHLEMNITE
7.
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B ETHABEBTCOLETHIRESR
# DRt

1. WMAEYRRAE ZHNBER TONLAEY
L BH OREDO R OKREN

(1) I Ldic
WAEMTHMT D247 LR 4L
THLAMER T, WAOHE, BRilon
BEMFIZIVEOBENRRRZDLEELZOLND.
FTIT, REAAETHLBER Y LEBEOFFEIC
i L, ETHOLAKIR, HEOWEEERR %
HETHHMRBREEM L. ET, T
SEOTTARBRIZLY, EITHEM O,
BARKOEZRICEENDE S, MlEn 0%
RIS AE T HFRRRIRICE X D BERIT L.
12, ATHAEMENREL, TOLHBESEH
i, JIEE A A L pHoO BILR R OB A it 1
WTHRMEITY, ETHOHERONIE L
WM OFEDOBRIC OV TRHI LT,

Q) MEBLTHE

7. AR TS AR 8 o BB ER
(7)Y RBIGFT : RBEET— B FE (F®) 175
() RBRIEM « BEMBKI  7HE, 2E[BBK2  108%
T)EEEBRI DB ¢ IR (N— 7 HERE, v ooak
i, BORFIRE)ARITL,

T H & 0 IR (40~50°C), R (e 1 i
() R )

1) EBK2OME : K (W) AR70L,
ISCUTIZZRS L FE & 0 R, —/fX
(7)) BN -

18] (£ 3) 19994E9 5 21 B ~20004E3 A 811 (23
3 1)

#52[E] (2 %) 20004-44 18H ~20004E 9 28 H
(2378 )

(R)REHE  ETHOBEM R L-RE
BICHERYRAL, TREER%E®F 2y 2LT
Hovy, KEFHEWICHASEEEIR LT,

Fio, ETHQAKELRB L -FESY, 204
MEic&rIL, AroEBAEZ@ELL. £z,
WEFFIZAHBENERORIESHFF X5 L)

2, HIKOED L, BNEAZBIRoT.

NETHBEAR :

BENY EEA L, £ THOBERE AN
e, HBLAFLERL 7.

NEZHRMEH) :

TROSEHIMBEDOHHEERLEL, BARICEK
AETHMEF oy 7 Lo

HH A, &), W, XK, B3RIE, &40,
YRk, RBBL, ML

B, ARRTIE, SFEIOHEIAE
THRITARTEENENOFEDOEBIZEAL
7-.
NHKER 1) KL (RRKEARERED
JAPERRER  1979)

PR KRpH, TERECURMKER REREREE
W 1979) : 10EAROHAK % IR L3053 MR &
D%, BEL-.

¥, LEOMENL FRICKVAETLOS,
mREHEH L.

TR RE=(EBREALDR - EEN
Ve R / AL TR G R

V) WEICRALEECARVEEOEHED
A& Bt

D ETHDOEKRBEO% EREL, HH

1. EFNVKRICLDIEHMEHETTOET A
73 REARTE 0D M

A - FH I HFEMOREEO BE

(7)) B3 BE

R(TY), KEEBLEZLO), HEEA, X
L7284, K, HEIFEZ, ShY, XA H,
NFF, AarOFEHIVEFOLERTEY &4t
RU. Fh, SHy, RA4H, R"FF, An
AAZOWTIIE M #3EH e L THW:.

(A)REHRL B50mLAEN T 2R LAY

(V) RER I Ik

HEM IR T 0 AOMYTOF-HITiE, —%
Iz, ARBONEEY _BILRFEORERSE
MEFTDHZLIZK>TERMDIZIBIBLTNHS
(K.Nakasaki etc. 2000). ARERTIL, Lh£<
DERBHZSOWTHEEITI Y, B6IKDOL )
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RETFTNHRBRERZIERL .

BB EISg & BAE50e 2 IBA L, SKH50
%, Ca(OH) . TpH8. SIZFHBE L7~ bDE KM L. |
AIAAEBNRABOEREITY, HBPBRERICE
AL O RBEERL, pll, &KBREIZHR
L. i, AHBNIZIGnL/minTHER L, #R
PETFRFI =Ny 7 IZIEL, &FAOREH
BRI ANy 7 2L, TEMLIRERE, BR
ROPE MR L=, R, 100 E L,
SRSGRIE, 25°CICHERF L 7. AT, & X2Mih
TiT»71. £/, DFEIFZ, XY, KR
DVTH, F M E25g (51 B FME = R E
L.

aR

ANOmL
:

ECHRU-ELR

REMRARICRYNL, ¥
KHRBRUBRERDH=2|| scom GO

KHRREENE
PIBRGA
2a25%C
HARIRBENH

F61E &£THEHIBSRETHOME

-lt 1}

SUTNERRML. oM. 8
XERAR

(=) MEHEH

TR DORE b R O# R K
atomosphere analyzer (MAP TEST 2000 Hitech
Instruments Ltd. ) {2 & > THIE

DlER : FRHELRRIS, TFI7—232 2712
PRI L 722 Kk & BB 9 3t (DC-2 SHINAGAWA
Corp. ) iZ & - THIZE

7 PERRB 2R T AR . BIRKERFIREY
Prat (EENCT 5 T A H—  NC-800)iZ & > T#ll

packaging

EL:=.
DEEWORERE D)LY FTRRABRICX
DEH L.

HEEM e (%) =R%E LT “EB(bRFRE
(%) X 225 f& (L) /22. 4(mol/L) /12(g/mol) / A #}
EIRFEEA B (%) X HRREE M (2))

Dph . HEHgZ2 R L, HYEKInLIEINBEEE

%, 304 E%ZMEQ©, 1, 3, 6, 10HH)

B)EAKE : 105°CHEE©, 6, 1088)
1-Q. Hyy, MEBFETIIBITAE IS
VXL

(7)Y BERATRE - v XY DERB (¥ YD
Ry EHR - R LELD)

() RBREE - -0 BETHEMOTREH
PEOBRHE RBEICE6IIZ R LT A RKBRE
B,

(7)) RBRIX

NVE LT TO4A Z R RRIR OBt

c Ny FRER A OERBE AR EE (B AYE)
DEFHROBERNEITH YT BNaCl % HMIRE
L. REIXiZ, 0.0%, 0.5%, 1.0%, 2.0%, 4.0
%, 8.0%%RE L.

- AT ABER : NaCl
PREL.

D) MG DT TOE ZH SRR R OB

<Ny FEER BRI (BBAE)
DEHROREZHEICHYT IR M RIME
AL RBRIXiX, 0.0%, 4.0%, 8.0%, 10.0
%, 15.0%, 30.0% #iR7E L7-.

- dligge e AR RAM 0.0%, 4.0%, 10.0
%, 30.0%%®E L.

NE A MIBREFET TOAE BRI O
Bt

- M AER - $5550. 0%, 2. 0%, 4. 0%, 8.0
% & ME10. 0% #IRA LR AHZRE L. xR
X & LTSy, MIGmRMEERE L.

B, FMNOGHMRROEBNEPRT S
b, AL DGRG( AL IDOREEER - BRELE
bO)RKHEIRY GERE R - LY
D) ZBERAE & UTIRSY4. 0%, 8. 0% &ff, M
f510. 0% &4 TOHBRARRE 1T - /-.

(=) RERF ik

TNy FHREBR - K ORI ESg & 357538 50g (R
W) R OFTEROES NaCl), HEZEAL, &
K #£50%, Ca(OH). TpHB.SIZFHEL-LDOEFK
WL, IRIEIAEBNRABOREB LTV, i
EGRICEBNI VR ZERL, pH, §XF

0.0%, 2.0%, 8.0%
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MEIcR L, /2, ABAIZ15nL/minTiH
AL, REREZT FI—y 7L, &
AOREIIHERIZ Ny 7 2L, B LRHE
RIE, BERAOWUEIZOR L. RBRWMIL, 10
HM & L, SRIRIK, 25°Cicalfs L7m. MBI,
& X2 TIT o 72

A) R ARER « sy FREB & Bk
FIECHREABEIT > O REIM (BAE, #R
MEHRE ) 2 B LT, AR IEF 508 (B2 4h)
AR E 1g/ B THRAL, LR IEASSBNRE
DR E ATV, 7Sy FRE L RERICpH, BKHE,
TEALIRFERIEFORE LT 2. KBRWMIL,
10F 713200 M & L, AR, 26°CICHERE L
fo. BEBRE, HR2EH TITo7-.

(A) PEH B

TR A T RAL R OFE R E
atomosphere analyzer (MAP TEST 2000 Hitech
Instruments Ltd. )iZ £ > THIE

A& - FABERE, FRI—Ru i
WRE L 725U % R B O AL 3E (DC-2  SHINAGAWA
Corp )i L » THIE

M RHERFERAR N XY FEEHKIC
LOBHLE.

TR R AR A B (mol) = R 4R U7 R {bIR#
B (%) X 2K/ (L) /22. 4(mol/L) /12 (g/mol)

)pH : HeklgZ L, Rk 10mLEE N4
#%, 305rMfkEEMEQ, 1, 3, 6, 10HH)

) EAKE  105°CHtRIE 0, 6, 108 H)

A-@ KRB S REHEED B

R EOWED TIRBUIERK (AR~ L)
ELTHERIIBAINIGAVEEINS. £
T, BHEHETORBERALLGRO MR
RiLERF L.

(TYHLERBTEE . R OB AMBRFELZb O
% RO L)

(A )RBREMRL : (B4 100g=#9700m1)

7)40CH RIX @ WK (33H ) 100g+ 41K 1g
RA&, 40°CH:E, KBR25g/H X 7MIERMN

A A°CE B : HHER (F5H3019) 100g+ W4 K 1g
B&, 40CH:%, XAK50g/H X 7EIFM

packaging

7)60°C/ARIX : fdK (IB343F) 100g+ {H A K 1g
iR, 60°CH:4E, KBR25g/H X TEIESM

1)60°C L HE X : FHIR (I323) 100g+ W A K 1g
BG, 60°CH:H, MfR50g/A X TEIFMN

(D)RBRFE . SHRICHAKEZREL, &
KBIWKBIZHEL, LLT T AF v 7 BBITE
TA L. ZhiZ, EEROXKE(BKE0%)
20~6H HIZBRARESL, FREOHBEHNT
L. 20%i, BRIRRAERBEBIR
7. 0, 3, 7, 10, 148 BiZRRBARIZHE
ERIRL, FMHEOMNEEZR o=,

() EHH :

NIRRT (ERELRE, SKkELVHE
H

RN FBEAE, BPREA & SEse 2RI
L, 50mLoD A A > K &2 80, LRERR & 5 1%,
H—¥TA# L, @& L5EE (10, 000rpm) L 7.
ZOLEWECASuMD AL T T T AN E— &R
HEEELOEREEE LTHE L, @ik
sua< 275 7(LC-10AD BHBERT) CRIZE L
2. MERBHEBUTOLEBY THS.

- A B ESRMNE ; T L Simpack
SCR-10211 (P9 #88mm X £ X 300mm &5 RUAERT)

A7 HEIE 40°C, WHE 0.8ml/min, AR

10u1

BENE  5mMp- b A A AR VBRI

BUSH 5mM p- ML AAREE, 100 M
EDTA, 20mM Bis-Tris/K i,

Bitds EREEERHES (CDD-6A £y HrBIE
)

« BERESM: ; # 5 A Sim-pack SCR-101C
(PITR7. 9mm X £ X 300mm Bt BUAEAT)

BT LRE 80°C, W 1.Oml/min, EARL

10u1

B K R
HRAERTD)

PV IKPH, EC: LOERD A A 28K %2 B0
L, 3053fiB & S ®ICPEL /-

DT =27, BERERAE - IREBI®RE, 30
DRIERBREEBHL, ZOBORBAOLEL LI

RFEEYTEH(RID-6A B
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MY R AE 2 RAVTHIEL 7=
AHICHELE. )
v. £ T HABY O
- A ZHNBYOEE MAE & pHO BIERE
(TP : £ HAEY BHS50R
7) RNFEFCTREINTWHETL LAY
REDHFRBLTAR, ERE2A, &F#19K)
1) REREZHAHEBLEY (FE31R)
2RI LR ORE 248t L. 228,
BK1, BK2IZBIL Tix, BBV B LSZ
AL~

(LB B 4h20

$£255% HARERZEHEAMH-R

TE 00 O QR
an 129 w5 UMY g0 ap IGRIHN KNG
#Y A=K
5
RENSRD (12 e ves .
@n" [T RPN
[T 211 afex AT seAM 10 EIHG
0w? BARRTUTEGNE
[Ty T a®exs e WwAM 5§ %  REFIT  eorestaean
[T answ e wAM 4 4 m?:::"_'x wus remrens
[T SR OB wRm S $ uL asask

7)  BESRpH (J ARK PEAR LR 6l =% R B PE BRAR
1979) : 10EEDA A REKEHBML, 305 H]
e S>HAE

) MEEER(END BERERSTE L Z—R
2001) : Yy 7 AL —HiiiE(C=FA=—FT V)
IZXOREL .

7-Q £ ZHAERYOH KRS & pHDO B

(TR : A TH0HY SE508

7) RNPERTHEINTHWIETHULEY
(BREHHBRNTR, BB, AH195)
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F2F% HAHXHONERSE

A EBRIIR LN, pHiZxBeE Li-4s
AHEIE R OV A A T A 0B B B i R ) R S
EHBL, 4B LELS, MBS HERIL, 8%, 13
% & Ao i,

INHOREHI DWW THAEDHEZRAEL -
&2 A, RIREE, BMBRIT, HBEL-Fs
AHERR R OVFIE R A Z BB E B A B S
TENENL 4X 10%cfu/g, 1.6X10°cfu/gTdH -
ezt L, AETHNEMB, FiZ L bIZRHIE
RUTThot. Fi-, MEEIZ OV TNAREH
TpH, HIREEZLEZTHERLI-EZS, ROHE
Rx21G- (529%).

A THMBEHBIL, 1.3X 10'%cfu/g~ 1.3X
10°cfu/g THHITIELS, HRIE2% O THF
Vi<, HBERE2%, pSiEH Tl bV ie o T,
e THMEHFIE, UL, 2.0X10%cfu/g~6.0
X 10cfu/gTHFIELS, HBECRRHA LT
KTFL, HRE2%OM TRV RoTz.
GpHIE NG & A7 4 T2 0 e HB 3, KT
X, pli=5, MHRIE2% OB HTIX 10%cfu/gd
T2, ZOMOEHTIIIX10%Cfu/gll +
ERWER AR L. S5 AHEIR (FB) 1T, pH7,
9, IHIRIE0%~1.0% DA EGHRDIEHTLX
10°%cfu/gbl LBVl 2R L. Z0fhost
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(EHL-Y)
EC RBES T-C T-N PO; K,0 CaO Mg0 Na Fe Zn Mn Cu HERES
x4 pH C/N

(dS/m) (%) (96) (ma/kg) (96)

BEH. 4.1 a8 a3 468 27 171 05 05 02 01 08 0039 18 14 4 80
SBERHF 48 44 48 484 33 149 06 06 08 01 08 0004 21 21 3 130
L1 :] 96 70 398 311 27 116 38 56 55 21 12 0945 202 312 S50 03
REMRKREZ 60 54 26.7 367 21 175 10 21 40 03 07 0113 38 183 11 02
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#5thpH & 5A $idhpH
5 7 9 HEE 5 7 9
38E+05 7.5E+05 5.8E+0S % 00% | 2.1E+07 43E+08 6.8E+08
30E+05 96E+05 10E+06 #@ § 05% | 1.3E+06 4.7E+08 5.6E+08
1IE+05 1.2E+06 1.3E+06 M|m 10% | 856+04 19E+08 1.2E+08
1.3E+04  6.5E+05 __ 3.9E+05 2 20% [<42E+04 59E+06 _ 2.0E+07
< B4E+01 [~ 134 < 42E+04
< 8.4E+01 HRRE 1.4E+04
(CFU/g) {CFU/g)
HE¥apH H5HipH
5 7 9 5 7 9
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9.0E+03 14E+04 7.2E+03 27E+08 G.OE+08 7.6E+08
1.0E+04  1.3E+04 54E+03 1.5E+08 6.0E+08 5.4E+08
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(CFU/g) (CFU/g}
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O XS REETOSBFHEOBREE-FILE KR
ThHHEEZLN, BKERBEICHEFINT
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oDz b, KBEOBAKRBENES
THiREH CEEN TN -84, pHIETF, #
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LIBREATOERTIE, KRFEOHARIMIZ
E0, piIRETL, ETAHALBEREBTR & A
LEfEMENREWEEL LN,
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Ezxohd. HEAR{LALEE OB O & B A HE R
LREIZHEDNTENE, BEIZEZLLOWE
(K. Nakasaki etc. 1985, wif§ - K 1997a,
D. Faure, A.M.Deschamps 1991, K.S.Yadav, etc.
1982, JIl#F & 1990, K.Nakasaki ¢ T.Akiyama
1988, HPIKF 5 1993, R 6 1994) B ITh TV
0%, MEFK - PhAR(1996) 1%, BBk S icH
AR S Tk, PN ARHEROMEICLY
VDA RREENRRR D ZE2HEL T
W5, IO, SEIORBO X D 2MEHK
DY I NE T BN O FHIBICEE L TR
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WERETT D BROI M AR D BLIZH R AW
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DRORIBOT-DOIZIE, LVHEREROKE
WEETOAMT A AN ELEI LN, L
ML, ZOHRE, BEIKEL LY, BEO®R
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DITRET L 7=,
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DK ENTALA (B E TSt NA-010))
EMRT-BEORBRDIBHME2HRA L.
(REBX : LZRAMBOFEORL2 DB %
AV, L-16IL28 &K (B 1972) 123\ T, #H31
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No. wmRH” b4 FaS5Mk RURF
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5 1996).
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BSARD N 05g 75g 644 401 126 242 769
ADEAX N 05g 1Sg 133 365 42 15 482
HEARS N 05g 30g 44 122 27 11 180
{t2RHE N 05g¢ 0g B44 534 151 422 1107
REARZ N Og 0g 867 17 23 171 117

*HAMBRAF(NIA-PIA-KI4) [EAIANO Sg/ it

minr BR-200026M148, KSBRE ¢A29H. QRUE 7A21A
M2ty AW:200027A78,. RANMK 9448
Wity [3H-200129A48, REUR 104298

$I6HK HMLESONETRIE

UED XSz, MiEaoRmigommzty,
FoAEFERKIT, BT 28mICHY, MIEHIC
LY, AHICWEBELEZTVWD I LERHLMC
ALY il

7-@
|

ETHULBHLY, KRUEVZFL—T L
XDt e s 22y, BHHRIOEH#R
OB, EHAET~ORBLZHAEL:-.

BHM B ONER D \WI6RITR L.

HIEBEARITNENETHLHEWI4. 3%,
BN X14.4%, FY=Fro—F LMl
B0 1%&E 2, =—F AR X Y MisSIE
+aEREENTW ., RO TIE, wihboms
XY REHKTDbENC LR, UV UBIIIKTT
AEMICH -7, Ff, BV, FRYDAIRK
B Tt L, SERIMET LA, pHidE
fbLgd o=, REBHOCONKIIE L LB <
AHHBRE<VzFrz—FT LB S ONET
ERAT 280 H o=,

T, B UERRBRIC L 3 ERERCHER
DUELXEML, TOHEELBBIARIZ R L.

4 T H AR MAGEREBLG O RHEDR

(RFNZEHY1-Y)

"t EC B[Eg 1C TN PO, K,0 CaO MgO Ns Fo 2n Ma  Cu Cd R
pH C/N
nHE (gs/m) (%) (%) (mg/xg) (%)
SAMEDNEE s 53 61 478 28 17 1S 07 20 02 10 oo08 N 23 01 143
IAMRRLRE 53 08 10 S02 32 15§ 10 ND 23 01 01 o007 " 3 s 02 144
NAMI-FARMAL 51 53 38 430 32 133 13 09 19 02 12 008 O LI 02 (1}
% - - — 2 -
20 ‘*ﬁ*mwa B 20
g i &
& 10 — & 10
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ETHUERY, RAMEHBS EHBELTRY
TFNT—FTNLRIHE S TIE, EREBLOE
THREL, ERHOBBIESRRLEL ok,
awYFoRy FRERRICBITA4EFRITK
MR E<AEZTHLBH< O FLz—TFT Ll
ik S DIATHEMT 28MIC 5 - 1= (§5373%).

B/ITR HUEMBECHABYERAFOITYS
DEFRR

(/Atub) (98)

[EV T 14EH 24FH B | &l eed
S THAHY N1O 24 306 122 | 452 ( 25 )
& ZHBEH N2.0 58 62.5 542 |1226 ( 67 )
(3p, 821608 X NLO 0.9 30.6 94 | 409 ( 22 )
AXKpHRS N20 1.2 440 268 1 720 ( 39
RAI—TiLH%E N0 63 61.5 232 | 809 ( 50)
BAI—TiLBHRE N20 115 86.4 556 11535 ( 84 )
{LPREH N1O| 525 815 430 |1830 ( 100 )
LPEY KOS 427 55.8 257 |1241 ( 68 )
REHE 28 6.8 08 ] 104 ¢ 6)
D HHETEEER N1

X 20028581688~ cAISARKRRR
m2i¥ 20026A180 A~ 1ANAQRNAE
xIr 0029¥7A290 A~ sHIARRGIR

DX, KMHRE LY ——F L
STEREBLEERCa~YFEENHKEL
7-. ’

UEoZ &b, SAEMERDIE, FO4E
KB E 2, TOERERIE, EXEESOH
BILRUER{LONH L E2 bn.

1. ETHRBEHMAGES OSSR EEORS

NN )=V HEOKBEROBBRES W

R ZHNBYOx Y ) — LR A 2 BRI

TOHLLEMEREALTWDEHE, ART BEM
BRDLIL., BRESVEMIEEF ROBIE

ARE L LA, HMiER0. 5ml T, PR
BB honi ot (E115R).
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Mgl oml, 2.0mlTix, MAFE A R4~5
%LU L THBRENRD N, MIESHERIEH
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12 BEREEHOHL L ZORRHNBICHMT ST

D, LBRRBRMMA4AME LTRERZ
fTo7. Ef, MERK, VA RIZHONHTYH
WL Z A9 SR 5, MEE300gT
WA RELZERGONIOURRZ D&M
ICE D REEIT> R EBLI9K).

0 -

CQURYRR(DAAB)
-1 g &

S

[
v 7480

B9 HBBEOYME, MEFOBRICEK
AHEI

FHRBTRIIFLAEZELEZA, MY H~DRR
EEITHIESARPUTTRED LT, £h
U LETIB~OMIBEORENRONTZA, BE
W& MRS A REB TOMMITRD o1
(5512004) .

5
|
|

«©
=3

t z

L S

& o
.
T

VYBYER (SRREH)
®
=

40 - : } {
20 ,,,,,;.4,-;?_ !ﬁ:
oo ’ 5 10 1s 20 25 30
BERM(%)
12060 ARME~AOHIEFELNBYHERE
] 1t

IO, MIEEHR%ULEDOYHEIX, #
MBIHERA, BERMICIZMIHCEnEEZS
nt-.

(4 £
A ZHANEYI M & FELRIZ N LR R
UABBEEICL ) M2 2EREL RGO A<

VFORy FEERRICLIRMERTIE, &
BHOMEEARERH L EMEREXRT TS
iR ohtz, ZoER2FRELTIE, ©
UHRRBROBR, ot BEBEo
MR B LNDZ s, MESONRIZES
EXRBITOFRIL, B LoMBNEZL SN,

£7-, WHHMEESAE RO BB TIE, 4
THUEHOMAEE FH RIT0~20% Th - 7= 23,
pHABEPERL D FUEL THMAG B A $H5~20% & &V
Ml v, pH6. 5L, ETIX, A LD LD T2
YU T EHTIBMiIZHho7z. Z OBk
WTHE, &S (2003) A3, et D HERR{L KEaR
B2 T TpHE HERE A S A B2 WA L, HE
MEAEBE DX EpHA L5325 &, MRS A RE
FFHEVIRRREERLZMELRLTWS.
LRI THARHNOMIES AR L MR
NED LN, LTHUEBHNOMIEER
ROBLLRDEEL LN,

ATHERE & A R (BrBE, JLAS) & pHO BIGR TIZ,
FERECIX, BIRERBIMIZED SR - 12hd,
FLAEIL, pHeLA ETix, BRHIEh T, pHA6LLTF
O TRIBEINDBMEIZH 72,

IO, BHEROLE RO TIE, 5%LL
LOMEERROLONE WS, MIERFO
WBE BT ENLETHS.

Efo, MY KA~OLIAHMErOR L S K
TVWRUCREY T Z ) — VIO KIBEREO
HBESWICI 208 PoMEEHRENH
SHEZRFLILEZA, MEEHRM%IUL
DD ARETH > 7.

CHALOmFED, ERMICHNDZ LITE
LB, MEEHEN%ULOBEDE
A ENMICHE, RHT A2 LEWETH-
7-.

WA OMAEFBE CIIARBEE NS 729,
METRERBIIIBRESIND A, KEOHFAIC
L0, BEToMBeMmIEESAEENTREL 2
5.
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3. £ETHABYONER DR

(D LY
ETHUBEEPEEOA— D= ORERS
n, TRLTWS. ZhoDEEMNGELLA
THABRMB R THH IR T A6 H 58,
L OHE, AHEHEATHRY. Thig,
HETHEMEE LR, Y, ROEOE
B, HEBOMIZHMIESOEMABERIRTE
D, REAMBOYTFIZR-TWHEDEEZS
Ny, ZORREFTWML, £ETHARHORYE
FIM &t 5728, AR TIER N OGTREH
BTHEHINTWAETHAREM O MY L
WL, ROMOFERTEOEHIZOVTHR
L.

(2) HEBLUHE

7. (8

A THNBEEIL, K& ST, LBEIC
ANURT L INERURAS 3 08: b S R G s
BRLERIZE Y LA 22 ) gz,
RER (FIHSF)ICE D FER (1~1.5kg/ B
B) & YT (10kg~ %2100kg/ B AL BR) (- 43 i
T&3.

Z T, R THLAY & LB (R i,
) RO RBEU (K, FEM OMBED
¥THIBUC B L, RERE L0 Emn
MIZHONWTIE, WMAED Y RERARRITA, LHREN
fliss, G31025, FXEFAL CHNMEFE L
Yy WAEDSARISHI3A, AR 4f5S,
RABTHEZHRRAL, NARSOWELIT- 7.

R, REABSONME, FEME RN
BEEAEMITEIBR, WERMMNE QL
BABEEYILFEI9RITR L.

$I9k HEFFAEEHAMHE-N
B BB | @Ey

al v | Fns FERARH
BJ1 6 EBAF-LOE
BJ2 12 IBARETH
BJ3 1 SRERETH
BJ4 1 IPRRESH

®| BJS 2 IRARESH

+| BJS 1 HRARLEH

| BJ7 2 ERBR+REESH

| B8JS 1 REEZH

2 BJY 2 IBRBRESH+MYZ

% | BJ10 1 S—AUIERE

(B)| BJ11 1 HER
BJ12 1 RTFNESH. BRE
BJ13 1 BR2EZHM

in| &8 :

%] No. w;ﬁ):;/ R
DJ1 2 PRERETH

&lowz| SRBREZH

g DJ3 1 FRESH
DJ4 1 LARSLED

¥ENo.ODITEARY, BR#AY RN E 1T,
VTR ME 7T,

2%, MBKI, BR2(PAAPom% (FEEH))
LT, WMEROREMERFOZD, WEEK
M O— A 0By EREFHFERBA) & LT
WL, MRBERBEMEBRAL, HEROE
eI iot-.

E7z, MBKI, BK4(GRAEH /AR (3EEM))
L2 E TR ICB > - B & R 1R
L, KETHOBTIHINIL ) 2METH
5. IOy, ABEHIL, BERTFTRONREC
FEL--bOEFERLI-.

/| S -—
HIBR RERESHAHMH-—F
s umn ag suam 28 BY  iumaun nann
“o" -
[ £3.3,0 1] agox ARl S¢ AR 7 ! .7’.8 reas
7€ ro RN Tearema
2" TBEArRET T <X
[ L1 P1] 1.0+ A SeAR 10 X ®HD
e WARRIHTRTI Gaemy
RINIMD =1 (03] 8 1AM S H ARFVT nAOFRRELE <K
L £33 41 Adoxs B 1yAmM 4 4 n;::-:z* sRa Yearivo
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4. WEHH :

(T)ER#E, REFRSAE . REEXAHH
PFrat((Elk NC7F 5 A4 ¥—  NC-800)iZ & v
iE.

(4 )HLK S (i, 2000) : 550C < v 7 4R
W TIRAL LRIZE.

(V) LR BRKALE, ICPRES Y
PraER (XY 7 VistaAX) CHIE.

(=) 4028 4pH, LABHBEREEE (EC) (lunfh
2000) : 10{EBEDA A R BAKEZFT ML, 305
MHE & 5 %, WHiETRHE.

B BEBIUER

HZHUBH O IRER A T H LR
B OMER R UL BRI (RIS A I X 8L,
WAO~AERIC/R LTZD, R MATHE OFER
UTo L icgman.

7. BE-EX(EE, ULVE M)

JEEL =BF (EH#E, UUE, MU, HAED
5y #RTUBKIL (R IE M) EHE T3.0%, 1.5%, 2.1
%, BB ARMB] (FZEFR) L2 7%,
0.5%, 0.5%, WLHRBIDKI(FIEM) FEHMT4.5
%, 1.4%, 1.3%, EHBE¥ERR) £&OFE
i T3.0%, 0.6%, 0.8% Th-o7-. Llknk
I, ETHAEHORSMIL, T—ARE
EMEE LB TY UREANSVEEZ, T
BPRBAMELE LI20BHTH Y NEIE TR
L7-2%, BEMICAHIZGE, BEEEINY VB,
AY LEBRL, FWERICHY, ZOEMIT,
RNERLEH TLRERKRTH > 72 (5840~45
#).

A . pH

pHIZ B 70 AR R (K ) 4L B C8IRFE & i
DofodIZx L, AEWMNRY (IFEFRADER
MBYTIE, A~5L{EWVEZR L. Zhig,
HERICH T HAETHOBRERHN I LRBRALE
THELTIIABEDOERIBEOBRANBZ N LA
COEBANRMGICE > THBBESOBEDEMN
AR (EM & 1985) (M4 - MMA 1992) L 7=
ZEMNEHRELTELALNE.

£, B, ATHFOF RV BEOEE
SHVERIBEINNE, TrE=hlLA
DERIZHE, EEHE ERT 2L E2LR3
B, EMETIX, &7 BEOWMAED IR
AT L TWARW=8, EERpHAS LJ L Tuvvien
EBEZOND (H42~44%).

. AN LAGHR

LY (BEHIMYEEMIOIL T L
BAHERIZSWVWTIE, BVWEENREL, Wik
BIKE Dotz ZhiE, IIBLBTEHOBAIIZ
BRI HDLEXLND (EO~41K). 0
g, R FEEMEBLRKTH-E
458K).

£, F—AVEREEMBE LB TY
VEBEELEBIZIN VT LAEERAEVEET L
Teds, ZThid, e EHICBREDBRANRE
K& &z bl (544%).

. RO NNIE S

BAEDFHRUERLEY T, FFE, FX
FITHEZHOBEARRBRLZDZ-0, R3ED
EHbLEEEINS.

FERAEOEMIC ST HFEEH K E N2
AR, FEFTAERLABIZ W TRAMEDOER)
ICOWTHELRLEZA, R—¥RBTIE, i
HWELBIRoTMBNRANT O AGHFIZ L
STHREINTWDHEAHER A - )IF
2000) &L RIHRETH O, HBA/MEhol.
nicx L, EERBTOERKE»o. ZoOK
1, %AES (1998) b MR8 E % LTV 5 (5540,
43, 44%).

UEDZ &b, ETHNABH ORI ITHEA
ETHOHE LY bEBOBEROHB, FR
BERGELREORABRHIEKFET I EEZLN
L., IO, FRICBELTRIALOERD
RABEHICHBET A LNEETHS.

¥/, AN FEREBLEHTIE, ME
WaRE (FEH) LD LB L, BREET
EMRRECRIBH 7. Zhix, oD
FLHETIL, ETHMEEERIETVWEIETO
72, RARETHZREORDICEKFET D
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EEZ bR (545%).

F. FrITLERR

£ THLBEPIZHONTIE, WXL, FRY
UL DEBR EBBEENRTWS. LAL,
TP UL, BT, BEICL G
LR W (S 2000) & ShTwWah 7=, HfE
DPRVEDERLHB.

ARBIBIDETHZABYOF LY LAY
ARII~2%E LHEEVEE LR LN,
T THIZFE, 0.5~1% Tdh - 7= (F40~45
).

iG99I I hiE, EABICREE RIT
Epv LIRSy (NaC) R EE 1T, (kA BIHE
DG K THIS00meg/kgd SNTEY, —h
FEMONBRELER LRSS L M ERD
YDEHERTIE, 50g/micly+23LE2
ns.

HERE % fh 7% )1 S o0 8% MU I 35 1F 2 b ME A e 1Y)
Bt (2R )1 U BR 55 B B M 2 R LA 2001b) 0
lke/m CREFA L7358, HERED O 1 MIC b8 X
N5FT PV ULRIIHEOT MY T ASHR
% T10g/m’ (NaCl1#E T THI125g/m) & 20, —h b
DRPOIT, HERDOFT DY Y AEHRE LTI, 2
%FREE (NaCHE B THI5%) F T2 b IR T4E &
26035,

ZDIEND, ETHABHOT R Y 7 AN,
EPAETICRBE S XD EEIIE VL £ S
N3H, WRhizk-oTE, HEFHVBARH Y,
IOHE, TRYTLEHRROE LR
LB L DRGFABLELEZ LN
5.

A, BEBERR

ETHEREE LIHBIZSW TR, BERB
SRAMICHLTHLEAEEATWS. W, i
X, MBOLAZTETHSHM, BRICHFEET
SHE, MeanEFTMELRZIIBANDS.
IOz, HEHRTIE, RAMtTEoORKSERZED
ERBG LB 5 ERILHE) TP AR S
B120(mg/kg) L T E 5%, +MTORERS
BFROBBENRED SN TV B (FAIGREREF

Mgk 1996).

IR & (2002) i3, 1B 221042 1) (19894F ~ 19994F)
DTN RN O FE TS 5 A HEIR O FE 2 D 5 2,
SSAMIROES, FEARIT, FH3I97. 78~
257. 99~ 30. 31 (d5z KAli ~ )Ml ~ B/ il mg/ kg,
§11335. 68~ 72. 62~ 3. 07 (Jix KM~ FEH i~ &/
{f)mg/kge LTV 3.

SER LA A LR ORER, HMEHE
X, TWER130~25mgke’, #69~ Imgkg'Th o7=.
DXICAKRBRCHUELX T EZHLEY
D, FMAARIIINLEHBELTHLED T
BV TH 7.

ARITAE, a—Fuv s RERALICBWT
BEFH FIVLORBARESRNENZ A
EIEBZWUOTH D (BHAKEEHE - ©42FK
2003) 3, SMEERL-4ATHOBHOH K Y
LAEARIL, 2mg/kek LD AT LZRE]
KIHoltbDD, 1Z2EALDRETing/kgbl F
THY, FEEOLHY O EHE TO. 14~
1. 05mg/kg T & - 7= (5540~45%). Zhix, 1980
IR & (1985) 12 & 0 A S 7- B8R
THESNMHTTHIVRR P EERT, &
VETH D, ERDOIBEHREEIEIZB T 555
BOEER UBREORREEICBT 3BT
REHHD ZEHE (Smg/kg) & B L THEWMETH -
7=.

0D, WEHDOREEN, L+, EY
KB EXDAHEEIENLEXHN S,
BEbmv LR L723EHE, 5~ AREKDOES
DT, ETHBAZYMBEL-EEBTHY,
A RIVAEARKE, EROESEMMAEVR
FHEEBm< 2o Mdb - -0, SR
BERMMOSEY, EEALELRDNS,

4 £
ETHLAHOFIR LR T B DI, F
HETHDOREICHA LT W TAE T B MR
ERBETDLLNEETHY, HHSOME, &
EREER, ROBOEMER AKX TIXAD
gV ROUTIE, MFEIRAN R UGERE IS X v
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ETHNBHENEL, TORIFEEICONT
MEL.

TORR, EZHLBYOEERIMET, B
FERINY B, B LHEEL, FWVHEREICH
528, WG MY UAEHER)ITHOVWTI,
)R O 3% HUM 2 33 1 2 HEAR o 45 HE 9 5 JH Kt
(1kg/m’) % ZElZ, HERRA LHUIMB T 5T Y
DLARMERXRRELELER, HIROF Y U LR
EMEFTICKEBL 52D WREIEVWEEZL
nazd, £/, 8, P FIVLROEHERSE
AR, FESAHBRELILBRLTHEWET
HBHZ LEWOLMI L. KIEIT DT (2003)
T, K&y - PRERBET, A FIy
LERRABVHFRHZ Z LB EIRTY
5. ¥, ARMICE-TIE, HABGEROZWV
b DL dH D (LFRB|ERFHRE 2004) 728,
EORMEREE LEHEE, hodmRE
WRAAEELH DD, Thonfix i L,

FIRT 2L RMETHEIN, GFORERR
W EPOHMENDETREREIE LEEAED
HUEMIL, Hy, EEROFALIE, KXo
HEMB THIEESALEBELTHLRW LI
Wz F, HEREELE LTHOMBRkEEXD
ni-.

Fiz, ROMREROEHEOME, &R°H
ERHtREDLIBEMHFITEFEL TS Z LHH
LMZlgote, Kifi, A—OERICBWTHRS
HORNEBHEREALEEZS, FOLEBIIT
W/ NS o t=t-8, BERBICEL T,
Rl — ok, FEERMAOCLBRYZIIL L, LEY
ZIREWHEL, PFIATZZLiICkY, K%
REILTDIENTED. £, $5ARED
HBEHEZELTHONIMEBEMERETEHZ L
bit, AHLZLEMBROL-DIIIAHTHD L
Eibhb.

40k WEMSRBRER)ETH LD E T NIBYIO NSRS E(ART)

BEBHHRUHLA (n=49) (B 2t:Y)
BEBKI aK®B pH EC HHEKHS TN TC C/N P0s KiO CaOD MgO Na Fe 2Zn Mn Cu Cd
(96) dS/m)  (96) {96) (mg/kg)
BXfl 49.9 9.1 689 366 40 452 192 25 31 213 08 21 2644 127 154 69 120
B/ 130 7.1 108 133 1.7 299 104 07 09 32 03 03 1022 29 68 7 010
R ol 304 8.1 296 219 30 403 136 15 21 112 06 09 1893 70 118 22 052
i By p 9.9 0.5 1.63 59 04 34 16 04 06 37 01 05 310 16 16 12 037
BRBRULLE (n=7) (Yethasi-4)
ERBKI SKE pH EC HES TN TC C/N P:0s KO CaO MgO Na Fe Zn Mn Cu Cd
(%) (dS/m) __ (96) (%) (mg/kg)
BXx{d 545 8.6 5.93 221 42 455 130 29 41 99 09 23 2098 96 176 37 245
Bl 29.2 7.0 1.25 138 3.1 370 101 11 13 38 05 06 1407 54 97 13 020
T 472 79 287 175 36 418 118 17 26 68 06 1.3 1753 75 133 24 105
BipGE 8.6 0.6 1.59 29 03 2.6 1.1 06 10 19 02 05 232 13 29 8 077
HEEHFMYMLE (n=22) (¥ei¥s-Y)
HEBK2 IKE pH EC HKkS TN TC C/N P05 KO0 CaO MgO Na Fe Zn Mn Cu Cd
(%) (ds/m) _ (96) (96) (mg/kg)
BXM 69.7 9.4 a1 321 38 462 296 15 32 78 04 14 4080 45 245 21 094
B/MA 35.2 6.5 144 158 1.3 341 1.0 05 07 15 01 0.1 238 17 76 3 002
T8l 51.3 80 249 222 25 400 178 09 17 35 03 086 1186 36 182 9 017
2T 1.1 0.8 0.83 41 07 2.9 5.0 03 06 18 01 03 854 7 42 3 019
BHERVUELES (n=10) (BEM 1Y)
BEBK2 BKE  pH EC MRS TN TC C/N P05 K0 CaO MgO Na Fe Zn Mn Cu Cd
(96) (ds/m)  (96) (96) (mg/kg)
BXE 64.2 9.3 402 341 28 401 239 16 26 88 08 1.1 8351 105 369 64 1.12
B/l 381 6.6 1.23 199 1.5 321 129 06 13 14 02 03 517 29 15} 6 0086
Rl 51.9 8.2 2.36 251 22 367 113 12 20 49 04 06 1608 48 219 15 033
meEe 9.4 10 0.89 41 04 25 3.2 03 04 25 01 03 1632 20 68 16 0.31
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FBUNER REYSBRERERECHDEBEFTLBYHO NSRS EBET)
(n=5) (MEMHfY)
SKB EC  HEES TN TC P20s KO0 CaO MgO Na Fe 2n  Mn Cu Cd
BK N
HIHBK (96) (as/m)  {96) c/ (96) {mg/kg)
B 493 94 6.37 236 34 448 239 145 243 1223 069 1.12 985 92 130 30 020
Bl 19.3 12 192 93 18 371 117 039 082 241 025 021 154 16 30 8 002
gt 31.0 8.2 3.72 176 25 412 175 115 183 675 041 068 566 43 79 14 014
BRES 116 0.7 149 54 07 3.0 48 038 058 326 0.6 030 334 26 39 8 007
(n=4) (EPH1=Y)
SKE EC HEKS TN  TC P05 K:0 CaQO MgO Na Fe Zn Mn Cu Cd
BK4 H C/N
i (%) °  W@s/m (%) (%) (mg/kg)
BX@m 14.2 17 923 361 43 450 137 277 228 1929 056 125 650 62 108 19 019
&M@ 99 60 401 187 24 326 B3 116 124 957 028 056 14 31 25 7 009
il 12.2 71 6.19 279 37 375 105 180 155 1492 040 086 292 43 51 11 014
ReEEE 19 07 2.14 85 08 46 21 0685 042 404 011 025 169 11 34 5 004

Fa2k REVSRIEERAMESHDRBETLEYONBAS EGREYBI)

(n=6) (RSIEHUI-Y)

£CH08% EC . ks T-¢  T-N /N POs K,O CaO MgO Na Fe Zn Mn Cu Cd
BJ1 (¢s/m) (%) (96) (mg/kg)
BX{E 47 45 37 485 29 213 05 05 04 01 09 1029 24 20 4 0.16
B/ME 40 35 28 417 23 157 04 04 02 01 05 243 18 12 2 oOMN
FyfE 43 39 34 474 27 186 05 05 03 01 08 664 21 17 3 013
BEREE 02 04 03 21 02 18 00 00 01 00 O1 360 2 3 1 002
ZEE{R#(%) 50 80 79 44 64 85 78 63 164 63 135 350 92 152 153 11.3
$a3k WEDSRBSEHEFAESHDEEFRNBYO RS S EREYBI2)
(n=12) ( 51-y)
ESHDEH oH EC HEH T-C T-N /N P,0; K,0 CaO MgO Na fe Zn Mn Cu Cd
BJ2 (as/m) (%) (96) (mg/kg)
BAfE 53 53 68 484 33 186 14 10 17 02 09 525 42 34 10 O.1
B/ME 45 42 40 472 26 149 05 06 04 0.1 07 26 18 18 2 0.1
THfE 49 44 49 478 29 165 07 07 08 01 08 110 23 22 4 01
REEE 02 03 09 04 02 11 03 01 04 00 0.1 137 7 6§ 2003
EMRM(%) 44 67 175 08 7.1 67 398 136 497 243 7.7 1242 284 224 453 255
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B4Rk BRAAECHDEETREBYORAEMK S E

(RFITHEHLI-Y)

#tR EC H&Z4% TC TN P,05 K,0 CaO MgO Na Fe Zn Mn Cu Cd
- ¢ k] pH (es/m)  (9%) o (%) (mg/kg)
BJ3 47 4.8 46 480 26 183 06 07 06 01 0.7 526 24 24 3 0.2
BJ4 5.2 5.6 79 482 34 143 16 09 25 05 0.7 177 36 60 4 041
BJS-1 |54 55 87 482 39 123 08 08 23 02 11 827 41 73 53 0.1
BJ5-2 |60 6.3 116 497 35 143 09 10 38 09 10 485 27 70 0.1
BJ6 50 45 45 497 37 135 08 05 05 02 08 1678 27 14 03
| BJ7-1 |51 5.0 66 465 34 137 09 09 19 02 08 57 24 21 0.2
£ | BJ7-1 |51 49 69 455 31 149 08 12 18 02 o038 584 3t 24 7 0.2
] BJS 5.1 8.1 198 439 31 144 16 13 57 04 05 296 32 67 10 03
s BJ9-1 (56 34 67 484 33 145 07 05 20 02 07 511 30 51 12 0.1
2| BJ9-2 [5.2 3.6 89 475 32 150 08 06 14 02 07 2604 46 86 14 0.1
#| BJIO |6.1 2.6 171 477 53 90 57 03 89 03 08 525 67 14 0.2
BJ11 4.1 8.9 120 396 29 136 1.1 32 14 03 1.2 685 32 36 0.2
BJ12 | 5.1 5.3 160 464 44 105 10 09 43 02 07 353 43 33 19 0.2
BJI13 |54 45 67 519 40 131 28 13 05 10 05 156 53 102 6 0.1
DJ1-1 |47 6.4 65 439 30 146 07 09 03 02 06 244 25 10 20 0.04
B | py1—2 |43 47 50 466 34 136 06 06 05 02 0.5 187 18 1 19 0.04
] DJ2 49 5.1 46 459 30 151 06 12 03 02 06 71 24 18 8 0.13
g DJ3 5.3 33 57 464 29 160 07 06 1.7 01 0.6 32 21 11 9 012
DJ4 5.1 36 64 472 26 185 05 05 18 01 06 62 15 13 0.08
$45% BECHUBEBELBMORBE S EGRER(RERNBH))
(n=5) (¥Esau1=Y)
HEDK) 8KE  pH EC HES TN TC C/N P:0s KiO CaO MgO Na Fe _2n__Mn__Cu cd
(96) (dS/m)  (96) (96) {mg/kg)
BAfli 238 6.1 6.1 417 82 518 144 21 18 242 04 10 682 56 66 10 040
=/l 66 48 34 70 25 340 5.7 09 06 11 02 02 80 24 1t 5 006
FHME 120 54 47 169 45 450 (1.2 14 13 83 03 08 289 35 39 7017
MipEE 68 05 1.2 128 20 59 3.1 05 05 83 01 03 220 11 18 0.13
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4. HRNRATHEINTHWIELAHEED
it
(1) IZLaic

REESADRERIL, HENRANTESAILS
by, BSAB AT by, BAEAT.4HF b,
B #ta7.570 b o (P AE) | VAR BT B B IR R
B 2002) L EhTHY, FoRARKITEAEN
DHEBEREHOPTHLRERFGEZLED T
5. ki, HEOEERFE OB, $HEE
HEDOFBEICEY, B, BHAZOREY
RENZ X - TEEENHIEREMEORR &
225 WH ML TV (FE 2001).

D, 199 ICKL&HEtm 0B 0E IE
LB L CHBOREIMTIEMRAPES N,
EFESAOREY, BRDO/N, HRICX
SHDAMORENRERSIT O, ZOESIC
FoT-HIETORESADHEIP(LARE, FHEhF
M ST 5,

TOEFICAILERGESAOME L LTH
FINRANTIE, £SAICOVWTHE, PTRAF v
INGAREESARIET, KRARERIZELS
Bk, ERFICLY GRBEIEDINT RER
ISk DLBE (RS 1995, ML 1995) B MR L
T&ETW3,

o, ETHORENMOKIETIE, £5A,
VEBEOMOFEY LIRE L THIR/L L TH
M3 2> WH (AR ERWCHERE 1997a) b b
.

D, KETEK, ETHLBRH L ORE
HRREDFEM & L THRINBRANT T REHL
Bl THIREMER B I RoTWIHEF LY
HRICHRNERYORELXITV, 20RKMES
BMLE. .

2 BB LUFE

7. Qe RNEERFIVERLL4
AN AEBRLEH " RUCMH ORE 4F
874

MRNBATAHAY RERFRICL > TEHESA

HIEOMEE B R TV AHBF2AHFHHRE
BROMEZERL, St L7,
VESAEATARNICEY, XARERIZES
Bidk, ERFICIVERBEHEIE-HLO BRI
LB LHIE, B34 FHEIEM 2 Hm
POND R E Y EICHERREE S E - b 0.
ERIGBEIN : 20004E5~6 8 (N7 X & 1N ER22
S, W29 BRUB~98 (K174, 194)

4. JEHH :
(7)pll, EC: RHFRBRA A& WHIETCHE.
(M BIRFLEXFEFR  REBHKAGHONEH
(Efe NCT7FF A ¥— NC-800) THIE.
() EEBEAL 5301 (P, K, Na, Ca, Mg, Fe, Mn, Zn, Cu)
cBRAEE, ICPRAEFEZIEFM Y T
Vista AX) THIE L 7=,
(=)HIKR5 (LA & 2000) : 550°C~ v Z VEHN
TIRAk.
() EKRHE : 105°CHRIE
()58 38k (BEIR & 2000) : K5 () %
RIRL, Soml0BBMEAKZFML 7=, 1850 B %
H—ECHBE2BI2-7-. Aiiionl % A%
Btz sy — LIZEAE, K50 2= F (&
fli : 9 &) %M, 0CHBRNICERFL, 2
AE&ICHIEREELP/A L. BER, BET,
KOHTREFLI=EDfEE100L UTRH L1,
WBOEFT~OEBIZOWTIE, BEGERD
2000) DMiERHEE LT, LTOX S ITIRE 248%
Iz, EHEEL, BRETEEL LTRTHE
TREX*FB o 7-.
RAEFEORERE
UFD42 0T ENENICHEYTEawY
FTHFREEZHEL, REORICL-THML
7.
BAEFHHLQ)... ERICRBEL, HBE(K)
DIREBROKIN/2LL EEFL TS,
BRAETHEHKQ)... ERIZEFELTWSH, B
RAXBIE (K) OREROML/2LLTF.
BAEFTRHRHE ... BEILTWVEE, B
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EAEBEL TV,
RAEFREO ... BFELTOAW.
REFE=(REFTHEEXEREFEROMEE

)/ X\ X 100
KIZE2HEXEHBE LTHIEL.
(7))~ ()i L TRBRBREHZ DWW T, ()

CHE LT, 2RMBIZ>wWTIREZ R4

o7

) EBLUER

7. HERDOEIFEHEIZONT
MENBATHAY ZEBABRIZ L > TRIES
NISHERONERTOGTEIT > IR % 5546
RIRLE., BHEZBERERORDETROFHIE
i, B3R, VB ) TERER, 2.5, 2.2, 3.8
% TdHoi-.

pHIZ DWW T, 8~9L B RLTEY,
BB DS HEFT L TV WRIEL £ X S h /-,
RESAMBRDOEZIZOWTIE, JRE - A
(19N B 2E» L OREHZ DV TE I - T
0, wHK, VLR, VY ESEROTHET, 19,
2.3, 24% L ENTWA. Fi-, IEEHEE (g
<RI 1991, BEOHFIZ L LITESA
HIEDORKRO RS ENRREhTBY, EF,
YBE, WVEBEMRT, 2.3, 4.9, 0.4%, C/N
4. 1& sh T35, Bz, BRACHEEL T
DHEBIZDWTIE, MENRIEFERERICK
WTHaHrah /R (LWL - FH 200) B REN
TRy, B, VVEE IV EEROEET,
2.30, 2.24, 2.71% & SN T3,
FAGKITMZ, B2~ 123 =ZEH D
WAEDORGERHER LIS, LEOEFEDSH
FEL B LIRS, ARRICBWTHRALE
REOXTERSBOIT L - IL, KBS S 2
o7, Filz, BROREREIZALND LI
PREOBMEZSRICHAL T3 BREONS
TC/NHOBRWRSBERD LM, C/NIE,
BEALEDLDTLUT LY, EESHROM
MCEHIRKTHHI-.

FTERSERTIE, EH, VUBAFREK
L, Y TLAFRMEVVEMIIZHY, Zhig,
BMLECIEZD Y U LAEOKRBERSDHTE
BhlpnlkoHiEIONS., Z0s, Aol
HETIE, #YV oL Y TL, HELED
H#HNRBE SIS,

ARBRICBVWTHELZB IR o &5 AHE
DF bV U LASRIIESETO.5%BREThHo 1
(3B463) .

AR 3. Q) A TR L7k 31z, ##E(1991)
Ehid, IEBAETICREZRIFES RV s
5y (NaCl) BT, B4 FTHESEOTVEY
TH#I500mg/kgd ENTEY, thxtBiokH
FEBELBRAT I LHEMAMD Y OSH R
T, 50g/miiCHYTHE¢ELBNS.

£, HBREHENNBROBHMIZIS T 28 HE
MERRERIREREBRTBEIRAR
2001b) D 1kg/m CHEM L 7= 58, HIEMH S 1
R END T MY O ARIZHIBROF Y 74
BHE1% T10g/m’ (NaCl# 51 CH925g/m) & 72 1),
INLDRPLIE, #IEOFFYV T LAGHERE
LTI, 2% E NaCli B CH5%) E TR OIT
FIRAELEX BN 5.

£, TrITAHE, EEPTIE, BFHIC
XOVHRELRFTVWEEINTHS (FHH 2000) 7=
W, NYAFEDO X D ITKZIZ L BRI AHIRE
TERVWHER LR, #AICX2#HEE2ESL,
BRABICEESLELEZZ OGNS N, XM,
ARMIIERAEND T M) T AREREBTICK
BEEZXDESEIENEEZONRS.

=%, FEROBVRIABEARLRM,
REORBAGE2BEBLI-HEE, BATORSE
HBHEXICL 2T MOBANRRE:ELbNS
($5463K) .
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Fa6R NIRERICEYBESNIFSAKIBOKSE

(n=29) (H¥u,-Y)
R H EC__ _HEHS TN _TC C/N P:0s KO Ca0 MgO Na  Fe Zn Mn__ Cu
sp~68 P (@S/m) (%) (%) (ma/v@

bW i | 9.5 5.50 501 39 411 237 389 564 636 229 095 3.72 361 814 245
PR (M 83 356 266 25 365 147 223 352 393 162 055 053 193 311 47

BME 76 195 195 14 225 106 113 237 245 114 034 018 140 209 28
Tl 84 365 288 24 359 154 208 372 394 161 039 084 193 398 59
RBEZ 05 100 74 05 38 32 053 100 110 030 012 089 63 149 43

(n=19)  (Brhat-Y)

REIREHIN EC HES TN TC P20s KO CaO MgO  Na Fe Zn Mn Cu
pH C/N
8 ~98 (dS/m)  (96) (%) (mg/kg)
o i 9.8 548 46.3 36 427 23.7 405 567 742 251 129 133 321 640 123
R Rl 8.2 381 325 27 38.1 14.1 2.47 394 2378 1.65 066 034 169 347 39
Ml 7.2 1.87 17.8 18 327 10.2 1.51 198 255 1.12 031 017 108 228 28
18l 84 374 32.0 21 317 14.3 243 3.81 3.98 1.73 050 042 191 345 45
RpEX 0.7 0.82 83 0.5 28 3.0 0.57 0.96 1.13 033 017 029 60 105 21
(2EXSH) (OMT:: 39119
(%) (%) awnary
Lk SELE } ‘r*f:*s-m J
~ ; TL'E:"_&,
3mg 4~5 | :
2~3 ‘
1~2
1%H i
0 5 10 15 ) 20 25 30 0 ) 5 . 10 15 20
3 #a
L1218 FASAMIBRSEORER 5% 1228 F AR EOEBRRSH
(HIER)
96) (mtanr=g)

N s ’ L
st ; : { { 08-9A
it ~ ' R
: | 1 ' ! ':

1230 F5AMIBKRSEORSER S
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A . HERRRRHHRIC L B R ERER
HEEFHMBRIC K DR ERBOE R 2 F4TRIC
R LTe. 8~9RARIREHIN U R ELIRATEY,
W& bITRFR, REFTENRMD->Z0IIH
L, 5~6AHBMEHL, RIFR, MEFELD
RS, RBBRIEDOLDONREZVWHMIZH - 7=,
Zoilat, U REELEY, ML LICH
BRThote. ZOZ Lid, HIEFREMETH S5
~6 DHEEDLEMBEFLTWAZLETRLT
VW5 (E47ER).

FATR FHRIANIREBRREBYRVEKOR
FHRBRER

Y] RIFE /B | BEHE/ AR
ISENEsM | 5~68 8~98 | 5~6B 8~97
FEiYH | 845 960 55.8 91.5

na BEEE| 136 89 145 145
INDRER| FHE 745 976 438 91.5
REY |HEEE| 167 34 12.4 13.1

& 5 AMEER (FRA)D 97.1 89.0
SR IRETEL. KIZLIABEE100ELTHE

o, FASKRICHIEL LB OEKED
F—F &R LM, 8~9HEBRKEHINT R
AR, RS E HIC5~6A R E L i
L, EuW[izsh-7-.

Fa8H FAANVAEBRLERRUMGZOS
KBE

SRS | \ORERLEY B
FIREsH | 5~68 8~9A | 5~6A 8~9A
BRX{E | 770 71.1 769 66.6
pR{E | 615 569 | 39.8 319
B/ME | 307 239 | 259 168
¥y | 580 46.6 | 427 371

RERE| 142 202 | 130 161

(%)

ULo®RLY, HIEKEOENRECHEH
ELTi, HEGB~9A)L, kynikik, #i%
NREFIZETL, "V ANL Y BEICBRVKE
THB L, HPEHET LIz, 5~6H

i, HREEEM&OLY, RELBaMFIR &
h, RBLREIBPEBEFLTWEZI L, BRBO
HMAREICK Y KB BRBRRE L 72D%
BRIERFRERoTZ LERBEZLLNS.

4 LD

N RGBS TS E N S AME
JEIL, CNEEAEWT A —IZiRL, IBEED
HOIHIRTH B0, BRIZH- > T, G
ENIEHRSEZEBLTHEAT I LNLE
Thd. o, "TRAEHRURIE > THRIEX
NicSAHERIZ, Y EREKRZVERACH
D, LREMFIE, HIREFOL ) ERRE
ZEL, ZiEoH Y BIEREZSIMTILENS
5. Wi, MEOBAEIZOWTIE, FEHiICL
DR HED, BHICHZ > TITHEOR
ioxt L, EEARLETHD.

N AGHMEBIZ L > THE I N5 AH
ek, EkoORMBEMZES L TNEEASS
AHERBIZHERTH Y o AEHFRBEVEINICH
L7120, WIVERROWMMIC L DEENRT R
DENNEL D AEERM. o, §id
DESIHREOHTYFARICERL, WY T A
IR EZRET S ERBLETHD. £ETH4
M, BREIBELS, YR B YBRSHR
i, Zhz, FHALRGTHILIZEK
2T, BADHEWE LI ENTEDHLEZD
N, £THNEHELSALBRETDZ
Lix, RO ST o APREOmMOCFRE
Hixbht.
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5. AZHRNBYLELARIRE LI REAEE
RER A EoRN
(1) LI

R ZHOFRAFEELTE, 540, HER
TohoFHHERE L THRL L ToORAN
EMOEENEF TR LN D (FREABTRICHE
L 1997a). ZO-%, KFETiE, HITIH
IZBWTHEB(E LB S B & B 2 6 7= {EpHAR
MAEEHAE L LAEBY LW TRHEICSOVTHE
HEToFSANY RERMZRE LI-HE
RERIBEICOWTRM L.

(2) BB LU HE

7. ETHNEYELSARESHIBLRER
(TIYBERME : ETHLHEY (EAT—LREE
TH), FSALBRY ERNIGEEHER), &
S A

(A ) BRI HERE -

NESAETHLBHIRERX A THOEY
H5A (138G (EH)
NESAVETHABRYMEY RIREX : A4
WE - 5 A (13RS (5%) M25g/keiR &%)
NESAETHLABYMESRIEAR : £T4
LB - 5 A (L3RG (§4) M50g/kgiR &)
1) 4.5 A BUR X (3 R)

(7)RBRIE  BEMEREE, SAEH0%
WKHEL, HIOLAaLFFIZKTAL, EH
UVRLABIRWVWEND, #2.55 AHIHIES
WNTHRE L. HEEERRICBEL T, MiES
HEROKBLAET 570, KAMEEML,
MIEEARETILIE KR LITo -,

(=) HERERBRBESHE (LB & 2000) .
T)EAKE

)pH, EC: 10 EDA A 23K ZHM, 305
Mg E 5%, ERETAE.
DHEBESEFR(BEXRERSTEL ¥ —
20001) : Yy 7 RAL—iHHE(C =F L —F )
iCLhFELE.

DBEEL  EBREEEEY—EL I3 —F—
I=THE.

4. WEBRNER7FH

(TYRE#, 2RESHR : ERFEEXADH
S8 3 (FE{ECNT F 7 A H—NC-800) T Il .
()HRA (L & 2000) : 550C~ v 7 4R
TKAik.

()P, K, Na, Ca, Mg, Fe, Mn, Zn, Cu: 2R
IRAL#%, ICPRE Ky 3Tt (/3 Y 7 Vista AX)
THE.

(D) EREERROELOME (LD S 2000)
D4R 2. Q)4 -O (D) IR L. K%M, o,
28, 56 B & L7-.

3) Ny PEERBR(=~Y )

(7)) BERHEL - AHEB(LRBR TR L2 RK

() MBI - 1/5000a TV RAE Y b

(D) EaBAR 7 + (+M4CL) 2. 5keic &
L (T0g X X35 () X IRAL, VI RAR
v FPHICETA L., Fhitaey ' i x
ZREAIL, HEMSIEEBIAWVEHKEL, 1
r A HHICILRINE 21T 7=, RBR1T, 20014E8 4 31
A~10A 18 (1€, 9/4ICRFME), 20014E10A 1
A~11A7H ) TiTo71-.

T, ATHABEBRLBYFESARESHRIZ L
D F ¥ XY HHRE

(7)) RBIGHT - A& WS (EMITRA 7 +,
T4 W)

() BREIHL - 1K 6m* (3X 2m), 2Ll
X BkIM40cm

(D) PERES : F ¥ XV (LFiIEE18)
()G E - £58 : 20014E8H 210, &M .
20014E9A 180, UXLHEMZ : 20024214 150
(A)EREE - X : N: P.0s:
K:0=16:18:14g/n’, 1BAE N : K:0=6:6g/m* (NK{L, 52
HHEH)

(B)WAERE -

DEDE : IR, &35 RN &,

D4 LEFRLSREIAR . REEH
HW 343 (B NCT7F 5 4 #—  NC-800)
THIE.

7) R I, CEC(EiE (LBRENITEREE

i H60cm
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FRS 199N HET )

() BERTH - GEMITATHER (HER{LRER) 2
)

N5 AT R BHERR (L8 (5f B])
DS AT ZAEERY, £ THABRHIRSHR
ikt :

HTHNEBY - F5A:3RE () CTIRE L
HERR{E (2.5 ARD).
NESANY 2GR, £ TH0EY, MRS
HeE b® -

R THNBY  R5A SRS (REW) M
25g/kgiR &) TIRA LHEIE/ (2.5 ARD).
(7)RRE : #RIRTIE, (EDRIIREE A R
1 (R 22 )1 R B 58 B UM R JE 4R LR 2001b) 12 33
WTHERESERIAR Sr I AR R & e U 7=l THERE
RIS REEREL THEIEREZFEHLTWS, 2
hicEkS3&, ARBRTiI, BBREZUTOL IR
ik & L=,

7-1: $5A0%K : W& T hDOEFMT DR
BhEE50% & L TEIRD50% % {55,

7-2: F5A30%KX : BGThOEHRETDIE
MRE30% & L THILD50% % (L.

-1 FSAETH0%X : WA DERRD
DEEERE50% & L THELD50% % (LE.
0)-2: F5AETHIO%IX : WA DEELD
DIELh R 230% & LTI D50% & UE.

N-1: F5AETHMRE0%IX : WETOE
KR OIRFEE30% & L TIELD50% %2 L.
HMITK : ZIEUEFEE)+ 45 A HEJE

0. Skg/m’ (¥ 99) Ke FH

{LAERRRHX « ZEAE (L2 e st (R, HBERE, W
fEh Y E2ER))

P:0s, KOi%, HERRPRL Sy DA LR %Z60%, 90
% & LERRy LR CHfise L.

& MRBXICHSET 2ILFEIEEHT, & B (RE,
HBERE, BEEV V) 2R WT-.

LY VB, B YOV TIREERSOHE
FTBRTHoHEIT, EFEHE L.

CaO, MgOid, WEMIBt#50, 20(g/m)& L, FR
73 BRI LG IR CHIE LT,

Q) BREVER

7. ETHLEH LS ARESHEIR{LRER
KAMEBML, MIBEFRLELSE, 4
Sh, ETHLBYORSHIBLERREZ B IR
SR, ETHABEHOFMIZL Y FLWIE
ELAXBROLN, FHLARMEEBELED T
M RoTz, 0D, EKBOETARFELL,
10 LIS EEKRBMEIT ) LERDH o,
El MBEEAROBVE TIRIE LA KE VWE
Wizdh->7-. REHT, PIVELITLICBRELSA
L.ASALEHESX CI0HRE, 4508
HMLIRSIXT50H 2ETET L7 (GB124K).

T T =ason '

— LA TARTNN | |
| —abAraTARTROP h
| —8sa-aTHRORAS |

F12480 4 SARBYMESEERORKEDEL

pHE{LiEmIERMBROZ WK TEL HRBT S
Bimicdh - 7= (BB49k). MBI, &KX &Y
HERRAL DMIICIZE A E AR LT (G 125[X]) .

| 25

BENE(%)
w - o o

~

L2 FLAESH

BLAATHRSD
(214 ]

B1250 HF5AREBYREBELCLRHOBMSHED
it

SLAZTHRS
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Fa9X S£THNEY, FAAESREBRORELZL
F5HAR F5AMBHR
=] i B p1i6: RHAMPEHRDS) EC =] AH JKE EHMAEHHMDS) pH EC
8/15 0 405 363 258 XXX 102 170 6/12 0 35.0 335 233 XXX 81 62
6/19 4 XXX XXX XX XXX XXX XXX 6/19 7 30.3 271 221 (5.2) 81 68
6/28 13 364 385 224 (13.1) 101 73 6/28 16 274 259 202 (12.9) 87 178
8/28 74 289 37.7 180 (30.2) 9.3 9.2 8/28 77 24.7 369 156 (33.0) 94 85
F 3 AREHEPR $IARBHHER
A8 R Sift J|KkE esHM@EHRes) pH  EC AB M?}(ﬁ ERARESIRLS)  pH EC
6/12 0 350 332 234 X% 82 63 6/12 35.0 334 233 xxx 82 6.1
6/19 4 30.0 270 219 (6.1) 73 69 6/19 7 30.1 249 226 3.2 72 10
6/28 i3 2712 298 191 (184) 82 15 6/28 16 213 253 204 (12.7) 17 12
8/28 74 24.1 363 154 (34.2) 9.4 8.7 8/28 77 257 339 170 (27.2) 95 94
(kg (%) (kg) (9) (mS/cm) (kg) (9) (kg) (96) (mS/cm)
ULD XA ZTHLMY LM & DRE K&, A7 0RHEESXKHE TIL, MISHEM

E»T, BUELUFRTILICE-T, B
GFle, “RBEEBELHENRTETH Y, LHEHPO
MAEILECHIZHEEN. Zof, AT
HREBYIFESAFOMBMS ZIREHIBLT S
JEICED, MEBEARICMbL I, BiFRK
JEALAABEA AT REAR = & DA S T Ao 7.

1. RENERZI .

MSITIER L= TR AR ESANT R
1BIRSHRILMONBE RS FEMEIZ OV TR
Lics 25, £THABYOTIMIZL Y U B,
B ) SHERREDT DU H - 7= (F50%) .

¥, CUBBRRICL Y BHRELLED &
WELEER, £2H08DOFMcEy, B
mDEEEERIMO T IHHICH 7.

¥7-, BB ~48MHE CHEBILAE U,
ZFORIT, MIBHFRMNROLZHOHRBRERIZ L K& »

of. A E~8E A TEMENELEN, O
wiY, FLALHBL, LETHLBHREXT

HMODRVKDOFED, BERIERBKE o7,
/-, SN B DEMEERRIT, 4AR~8HEH
THEEERIIEZAHALEBEDESEDOHTHKE»
ST, PO EBEZEXEENESAX TR,
212, FEAXSHESALETHLEH MY
REX>ESLAETHLBHMPRE > 4504
THALBME RIX & Ae o7 (B5126[K]).

e FsARHBE |
| 4 F 5 ARAWAPE
; - AB0N08

{o-gshB |

—_— -

o ~

SAVVREHAR(HIVARIHTIRAR)
~

gaak(a)

PP

1260 FAA+ECHESKHIRILHOFREILNE
@

$50F £THBEYFSABRESHBEHORNER S B

(EHur-u)
HER oH EC H[E#H TC TN o/N POs KO CaO MgO Na Fe Z2n Mn Cu
(as/m) (%) (96) (mg/kg)
H5AR 9.2 95 368 318 32 99 49 58 59 25 09 05 351 369 82
ESA+HEZHE 9.3 98 344 321 33 97 46 54 53 23 10 05 321 346 713
C HA+ESHIMLRE 93 9.1 334 336 32 105 42 50 51 21 09 07 291 352 69
FHA+HECH+BER 9.2 9.8 334 334 32 104 44 51 51 22 09 05 303 347 T
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7. Ry MERR(a~Y )

Ry FEBRBRICBIT S a~YFoLEFRIL,
bSARSELEAETHE > HLEALE THMEKE
DIET, LETHLEBEHREVCMORBREICEVIET
TABMICHoT-. ZOERELTIE, U8
BRBTRINKEZIIIZ, AL THLHRY
BEXOEBBEREL Vol &, 5
AEZTHLBEMREEEBTIE, MBEFEROH
WX Y, ERLRN, PRbhol I ENEX
bhi-. -, YINMORFERETIRD LI
Dot (FESIK).

UED Xz, BEHRIICEY, £5HAP
DEXZRIVBABIET I-DUKOTMOE
TFESALVES 2T,

EHIR FAAETHESHIBEMERROIT
YTOEFRR

MG ITHEARILAABRIC & SRR L TV B
CLENATARBRTHEINTWST0, INROE
Ti%, #EEHOFHRILIC L S BBIERZROM
PIZEDEFR I BBILOBEICHHEEZLD
nr.

B52k HEHBRICHETLIEMERS R

Hanmz LPENHR at
RUE
N PO, KO N PO, KO N PO, KO
IV 30 267 408 433 80 00 00 348 408 433
$54h SOMZ 180 245 290 80 31 00 240 276 290

FHA+ESH JNE 267 372 436 80 00 00 346 372 43
G5A+ETH SME 160 223 262 BO 41 00 240 264 262
FHA+ESH+ES SWE 267 367 425 80 00 00 348 67 425
{LREHE 00 00 00 160 180 140 160 180 140
ansE 180 245 2900 160 180 140 320 425 430

#53%k IMERAERR

HUES R (/) QL (AT E£100)
388 ARE £4&  BH8 AXE 2K

F5A SOVZ 114 085 198 104 101 101
A INE 125 o088 213 14 105 108
F3A+EDH SOVMZ 108 092 201 99 m 102
H S+ ESH 3%E 115 085 200 109 102 102
GHATESH+BS JME 096 076 175 a8 91 89
LRBHE 169 084 198 100 100 100
BT 119 095 214 109 [RE] 109

. mg RSP 1 ot 26kQRt
BERHE (96) 1 24F) AN

£ SAR g 987 357 69 426
HSAHECHE 0 g 960 545 102 647
FHATETHE 35 1000 320 54 374
H5HATEZHTBBE 70 g 973 378 161 539
$SA+ECH+BSR 35 g 98.7 281 59 340
E3ANROESE 70 g 987 387 121 507
E¥BHE N 05g 973 579 408 987
LLEHE N 10g 98.7 714 785 1499
SRHE xxx___ 1000 110 14 124

Fi4F 3200060 RFMF 9848 WM 10A18
W2{¢ {8i0:20004E10A18 n\:1A/I8

T, AR ELBEYESARSHEIEIC
EBF ¥ XY REHAR

EIRZEH BB R D50% % HER TR/ L,
Xy XV (FH 2001/9/18~ 2002/1/15) £ 1% %
fiof& 2 A, HIEEAX TH Y MM &5 E R
Lot it FORITAE DAY E HEE M
AXTELARMMEEBRAX S L, b72<
T5LMNTEREERR).

E, HSAETHMRE30%X 2R HR
BAX TILFREXE REU LORENREOCN
7o (53R A, Wikix, F5AR>HSAET
KNP ML K > F 5L THABEYME R
Roffmmicdh ~7-.

Fo, BRI TIE, AR TIE, AR
RIFMIZERD Shieho o83, 2IKTIX, %,
Dok, B YT, HIBREARCFILT, &
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HRELREMX T, RINEXEITHIHMIZH
o, ZOERE LTI, »URSOBRKER
NEZ LT (F5R).

B HE Tk, MRIEERS A RITREMIC
o728, FRAMEY EEIX, 4 ZHAHRMIE
AHRBEAK, F5A30%K TSN EHEED
ERL, &5A4THABRHEBESHEKEAX O
n@mnimich o7, £, ZRHBRMEERE,
HEAE HE A K C OB R AT D bh iz o
=B, {LFERERICH A, 2EMIZH Y &R
LR M H - 7= (B55%K) .

DX, Mt EEoORIE TIX, MRk
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DOWBECMBHEME L THBLTEZEIZK
DEKERLHAECHY EFREMDVEE, K
PBRT AP EITH - HERRE ST 2 D Al6E
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F54k FPEOEESBRNE

HBEE IR0 (g/m?) SRR (g/m?) 2 (g/m?)
T-N_P205s KO CaO MgO T-N P20s K0 CaO MgO T-N P20s KO0 CaO MgO
$ 5 A50% X 11.7 43 159 42 17 107 32 134 255 42 224 15 293 297 59
$5AI0%E 131 49 175 44 18 108 38 154 158 3. 240 87 329 202 48
E5AFESHSBE 127 43 152 40 17 112 37 160 192 37 240 80 312 233 54
5A+ESHINE 119 45 164 40 16 107 37 158 139 29 225 82 322 179 45
FHA+EZH+BINE 94 38 133 30 13 90 33 135 137 27 184 71 268 167 40
{LFIBHE 137 39 155 42 1.7 126 28 125 294 44 263 67 280 336 6.1
RITE 136 44 171 46 18 135 39 165 208 36 271 82 336 254 54
#55% TEOIERHEOELE
HBRE pH EC T-N T-C NOsN P,04 ZiEiE R (mg) CEC SHIEAFEE (%)
(H;0) (dS/m) (%) (%) (mg) (mg) CaO MgO K,0 Na,0 {meq) CaOD Mg0O K, 0 &H
4 3 A509%E 65 010 03 40 09 100 568 107 145 10 413 490 128 74 693
% 5.A30%E 63 015 03 42 1.1 126 519 103 160 11 395 469 129 86 684
FSA+EZH50%K 63 013 03 42 10 140 576 114 159 1% 410 500 138 82 720
® A+ ETHIWBE 63 012 03 42 09 173 525 105 167 12 407 460 128 87 676
FAA+ECH+HAIOKE 63 043 03 42 12 149 514 102 161 11 398 460 127 86 673
LEERE 62 043 03 41 14 104 S31 97 130 6 391 484 123 71 677
BiTR 63 013 03 42 1.2 167 530 102 163 9 404 468 125 85 678
REMEBEERAW 62 011 03 41 17 96 521 94 126 5 392 474 120 68 662
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REBELAPEONR, RBHEERES Lo
TliE, WAEREVIR, EBitEXLAT.
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BEZIToE A, ETHUANYIREHENENE
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(A)VRBRFLE  BREHKLZEERIIZTARE0%IC
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A4-O Ry MERR (=~ Y F)
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(HIEFVHRBROFAREKX ~312 L 508 (22A
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() RBRIM - 1/5000a U VN # v b
(DYRIEF ik g#aBRA 7 + (HMCL) 2. 5kg (R
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1 -@ MHHEIERR

(7) B3Rt « 0EH2 (B 238 8L+5Y E B HEARSL
BEWIX)

(1) RBRES - #RNBRBRELESHEFRAH
W% (BHEER 7 £, +#W0)

(7)MBRX : 11X3.5m* (ImX 3. 5m) (23i)

B W 2kgm ™ R U N K 4258
(N14-P14-K14)N15gm * 2 HEHI L, & A =2, &k
DLV yDOEEERIToT.

xt B X I B M 22425 (N14-P14-K14)N15g/m® HE
X& L.

(o, ABEMOKRITY A 3 L FFRTOZIT D,

fLFREEHZ DWW TR EERICRA Z T 1=,

T, BEER S ar WHRRXY’
199949 4 13 H £, 118 25H ULHE (BA M 60cm X
A #1)30cm) 208 /X

roLryy ‘J—§g’

19994F 12 1 21 A 4%, 20004E3 A 22 B UL #E (34:1%)
(3) WERETHAAEREAWIZALLRR
(7)) BERMEL - % XY IR & (SR, B
F), ¥ a2 BN RERUREBR S (BENIR
PR EATIRFTN)

(1) REEER - & TR Ao fRs,
50kg/ [ %L ERHY)

(7)) RREK - B EMBHE

(=) SRBRIGIME] - 2000411 H 23R ~12A 198

(F) R - I EARBHE0% DK E L
TH B HEAE % 4 B THI200kg3E I T A
L7, ZhICHAMEBI ORI DERA L E6RD
EBYVITY, KRR P OEENNLEY DR
B L& WA L.

#56% EE~OBRBEIBARDER

AE |Bw| mm O
113268 4 | ¥4 50
118278 5 |12~ 100
11F308 8 |#1a> 120
12838 11 { F1ay 50
12A58 13 | F4ery 50
12868 14 | F+¥RY 50
12888 16 | ¥+<Y 100
12A98 17 | ¥Ry 50
128108 18 | ¥¥<Y 100
128128 | 20 | ¥4~ 50
12138 | 21 [#413a> 100
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NRMNNLEDE KLLMD S 2000) :
105°C AR 3k ik

) $E A N LB IR AL
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LV ERIRL -3 EI5giz A 4 > 254 K50ml % 0 %,
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¥, WEBHERIE, TEAEE BiiRMRY)
TRENHEEZINTE Y (FRITRFECHES RS
1997b), AEEHM(EK)E LTHET D EELS
ha.

RIULBYORI I ORRZBSTRIORL
em, EERIEERIT, EHK, U OB,
YT ARENT.
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BEROBESOEIL

B REOGBERYS
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B/EIR R AVABRYOARBMSE
(FEPHLI-Y)
SR 2 TN TC C/N P:0s KO Ca0 MgO Na:O Fe Zn Mn Cu
(%) (mgkg™")
] EHNB 01 513 476 003 02 02 004 01 002 7 16 0
KK BIEBEHIE 16 326 206 05 11 37 12 01 29 165 614 78
AEBY 18 446 246 24 55 16 07 0.1 0.1 53 59 5
MEMH2 23 372 162 18 49 29 12 01 1.9 132 414 48
NEM3 28 438 156 29 75 1.7 08 0.1 0.1 63 60 5
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H59%k RINBYEBRBOIWIRFEOEIL
#EAHE FEER BEBE
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NEEY3 20.7 78.7
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Summary
Studies on the Cbmposting of Food Wastes and the Agricultural Application

1. Background
Soil conditioning by cultivation with reduced agricultural pesticides and chemical fertilizers
and by compost application is important for environmentally conscious agriculture.

In the meantime, decreasing the amount of wastes has become an important issue in recent
years. To this end, the society demands composting organic wastes for effective utilization.

Although the effective utilization of wastes emitted from urban areas is a serious issue for
Kanagawa Prefecture, which has many urban regions, only 10% of the amount of food wastes is
recycled and the recycling ratio of household garbage is especially low at 0.3%.

This research concerns methods for composting tofu lees, coffee lees, and garbage, which are
main food wastes in the prefecture, and those for compost application to agriculture. The result of
this research is outlined below.

2. Study on the agricultural utilization of tofu lees and coffee lees
2-1. Development of a composting method for mixtures of tofu lees and coffee lees

Separate composting tests were conducted for tofu lees and coffee lees. As a result, compost
with an excellent fertilizer effect was obtained from tofu lees but it had the problems of a low
compost yield at 29% to the raw material, the high moisture content of the raw material at about
80%, and a high level of ammonia gas emission during the composting process. By contrast,
coffee lees were a good composting material with good aeration and little emission of ammonia
gas during the composting process. However, the compost kept piled up only for a few months
or less tended to suppress crop growth.

Hence, an attempt was made to mix tofu and coffee lees for composting. The result revealed
that a 1:1 mixture resulted in good composting with little odor emission.

This compost contained 5.5% nitrogen, 1.2% phosphate (P:0s), and 1.6% potassium (K:0);
phosphate and potassium contents were lower than nitrogen content. The mixed compost was
applied to a total of eight cultivations of sweet corn, radish, and spinach in three years. The
yields were greater than those in chemical fertilizer plots and equivalent to those in cattle feces
compost plots. The amounts of available phosphate and exchangeable potassium increased less
in the plots of the mixed compost than in the plots of cattle feces compost. Therefore, the mixed
compost was considered effective especially when applied to farmland rich in phosphate and
potassium.

As described above, this study showed a method for the production of good-quality compost
by combining two or more different kinds of food wastes to take advantage of their
characteristics and their utilization method.

2-2. Utilization of coffee lees as a mushroom medium and that of the used medium for
composting

Sawdust of broad-leaved trees is currently used as a medium for mushroom culture. However,

because the sawdust is becoming scarce, new materials need to be developed for the medium.
Hence, coffee lees were studied for utilization as a mushroom medium and the used medium was
studied for composting.

It was possible to culture mushroom of 24 strains from 15 species with coffee lees but the
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growth was inferior to that with an ordinary culture medium. Hence, various materials were
mixed with coffee lees to prepare culture media for testing. The growth of yanagimatsutake,
Agrocybe cylindraceae, was as good with a medium made up of coffee lees, wheat bran, and
charcoal at a ratio of 1:1:1 as with the ordinary medium and eringi, Pleurotus eryngii, grew as
well with a medium containing coffee lees, wheat bran, and the used medium at a ratio of 2:2:1
as with the ordinary medium.

Also, the composting of the used mushroom media reduced the suppressive effect of coffee
lees on crop growth and was a good way to produce good-quality compost.

The result showed the possible construction of a coffee lees recycling system with two merits:
the use of coffee lees for mushroom culture and the agricultural application of the compost made
from the used culture medium.

3. Study on conditions for the decomposition of garbage in garbage treatment devices
Garbage treatment devices are roughly classified into a microbial decomposition type and a
drying type. In this part of the research, to establish conditions for the efficient decomposition of
garbage with treatment devices of the microbial decomposition type, the situation of treatment
device operation for garbage at common households was surveyed; decomposition characteristics
of garbage materials and microbial characteristics of treated garbage were examined; and bedding
materials for garbage treatment devices were improved. The results obtained are given below.

3-1. Relation between conditions of garbage treatment devices of a microbial decomposition
type and characteristics of treated materials

(1)  Survey on the input amount of garbage at common households and characteristics of
treated materials

Two types of household garbage treatment devices of the microbial decomposition type were
placed at 17 homes in Oiso Town, Kanagawa Prefecture, to conduct a survey for a year. Relation
between garbage decomposition ratio and the pH and EC of samples was examined to find the
reason why the ratio tended to be lower in some kinds of devices. From the result, decrease in
garbage decomposition ratio was deemed to be caused by EC increase and pH drop due to
garbage input.

(2) Decomposition characteristics of garbage materials

A small testing device was used to find variation in decomposition ratio and pH for 10
different kinds of garbage including cabbage and steamed rice. With cabbage, pH rose to 8.4 six
days after the beginning of the test and decomposition ratio increased high to 72% 10 days after.
In contrast, with steamed rice, pH dropped to 6-7 and decomposition ratio was low at 28%. Thus,
different kinds of garbage showed different types of changes, indicating that garbage could be
classified by variation in decomposition ratio and pH.

In addition, the variation of garbage decomposition was examined in the presence of salt
(8%, maximum) and lipid (30%, maximum). CO: emission decreased markedly with increase in
salt (NaCl) concentration. In contrast, CO: emission increased in an lipid group than in a group
without the addition of lipid.

(3)  Classification of garbage treatment devices of a microbial decomposition type by
characteristics of treated garbage
Lipid content varied widely from 0 to 21% in test samples of treated garbage. The lipid
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contents of acidic samples tended to be high at 2.5-21% but those of most samples with pH 7 or

higher were extremely low at 1% or lower.

The identification and quantification of organic acids in the treated garbage revealed that no
lactic acid was present in samples with pH 6.5 or higher but it was present in those with pH
lower than 6.5; the average content of lactic acid was 1.8% for 24 samples with pH lower than
6.5.

The number of aerobic microbes was measured for two kinds of treated garbage with low pH
and high lipid, treated garbage with high pH and low lipid, and cattle feces compost by a dilution
plate method. The result revealed that both fungi and bacteria were fewer in the treated garbage
of low pH and high lipid than in the other two.

From the result, it was possible to classify commercially available garbage treatment devices
of the microbial decomposition type into the following tow groups:

(@)  Devices for high ratios of garbage input load (temperature maintained around 60° C):
composting does not progress in the devices because garbage has low pH and few
aerobes; the decomposition of treated garbage in this type of devices is inadequate and
large amounts of residual lipid remain.

(b)  Devices for low ratios of garbage input load (temperature maintained at 40-50° C):
composting progresses well in the devices, which leave smaller amounts of degradable
organic matter in the compost than (a); ammonia is formed to increase pH and smaller
amounts of residual lipid remain.

3-2. Improvement of bedding materials for garbage treatment devices of a microbial
decomposition type

Wood chips are mainly used as a bedding material for garbage treatment devices of a
microbial decomposition type that are currently available in the market. However, because wood
chips take a long time to decompose, the agricultural utilization of the decomposition product
requires a long period of time for additional composting.

Hence, various materials were studied for applicability as a bedding material for garbage
treatment devices with a focus on commercially available gardening materials in order to try to
prepare new bedding materials applicable to garbage treatment by mixing the gardening materials.

First, a small testing device was used to examine 23 different kinds of materials for
applicability as a bedding material for garbage treatment devices to find that they could be
classified by characteristics.

Next, a test was performed with 16 different kinds of mixtures made up of four kinds of
materials with varying characteristics, including bark compost, to find that the bark compost and
bellabon (crushed palm exocarp) made contributions to odor suppression and the ease of mixing,
respectively. In contrast, vermiculite tended to render material mixing more difficult and increase
the amount of ammonia emission. Moisture-absorbing material tended to exert a good effect
middle term but the effect disappeared quickly.

The above results showed that mixtures of the bark compost and bellabon could decompose
garbage efficiently and be used to prepare a new bedding material suitable for agricultural
utilization. As described above, this section of the research showed a method for improving
properties of treated garbage with respect to the improvement of bedding materials.
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4. Study on methods for the agricultural utilization of treated garbage

The agricultural application of treated garbage has created many concerns about the influence
of its component variation and such components as lipid, salt, and heavy metals on crop growth.
Hence, in this section, a study was conducted on the influence of lipid in treated garbage on
nitrogen mineralization in soil and crop growth, characteristics of components of treated garbage,
and upgrading compost quality by mixing with other organic materials.

4-1. Plant damage test using Neubauer pots

A plant damage test was run with treated garbage prepared in (a) and (b) described in 3-1
(3) using Neubauer pots. While the treated garbage of the (b) type showed no inhibition of
growth, the treated garbage of the (a) type inhibited komatsuna, Brassica chinensis var.
komatsuna, germination (germination ratio, 24-100%) and komatsuna growth (yield to that in
a chemical fertilizer plot, 7.1-68.5%). Hence, it was considered necessary to determine
utilization methods by taking into account such characteristics when using treated garbage.

The (a) type is called the composting type and the (b) type the bedding type at present.
However, the result of this study reveals that composting does not progress in the (a) type and
mainly drying takes place; it can not be called the composting type. It would be proper to call the
(b) type, which is currently referred to as the bedding type, the composting type.

4-2. Influence of lipid contained in treated garbage on plant growth

Mixtures of soil and three kinds of treated garbage with different lipid contents were
examined for mineralization of nitrogen in treated garbage by a bottle culture test. The result
showed that those with higher lipid contents contained more inorganic nitrogen and underwent
less mineralization subsequently. A pot cultivation test showed that komatsuna, Brassica
chinensis var. komatsuna, germinated and grew poorly in a plot of a high lipid content. That
revealed that the suppression of germination, the conversion of nitrogen compounds to organic
compounds, and the suppression of their mineralization affected crop growth adversely. Hence, it
is important to measure lipid content for the agricultural utilization of treated garbage.

Because extraction with an organic solvent is usually used for the measurement of lipid
content in organic materials, the measurement can only be made at a limited number of spots.
Hence, a study was conducted to find simple methods for the measurement of lipid content. The
extent of the permeation of lipid contained in treated garbage into oil-absorbing paper and the
turbidity of a mixture of water and an ethanol extract of treated garbage were found to be able to
detect lipid content at 5% or higher. As described previously, treated garbage with lower pH
tended to be higher in lipid content and that with pH 7 or higher was extremely low in lipid
content.

From these, the combined use of pH measurement and the aforementioned two simple
judgment methods for lipid content was thought to allow judgment to be made in the field
concerning possible damage to crop growth by treated garbage.

4-3. Characteristics of treated garbage components

Samples of treated garbage collected from garbage treatment devices installed in Kanagawa
Prefecture were classified into four groups by the combination of the type of device, (a microbial
decomposition type and a drying type) and treatment capacity (1-1.5 kg/day for household use
and ten to hundreds of kilograms per day for business use) to analyze 80 samples from four
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models of the microbial decomposition type for household use, 5 samples from the drying type
for household use, 31 samples from the microbial decomposition type for business use, and 5
samples from the drying type for business use. The result is outlined below.
(a)  Nitrogen, phosphate, and potassium contents

With regard to the three major nutrients (nitrogen, phosphate, potassium), more nitrogen
tended to be present than phosphate and potassium in samples from both the microbial
decomposition and drying types.
(b)  NaCl content

The samples of treated garbage had an average NaCl content of 1.98%. The value was used
in combination with the standard amount of compost used in open upland fields in Kanagawa
Prefecture to calculate the concentration of NaCl supplied by the compost to soil. The NaCl
concentration was 198 mg/kg. Because this value was lower than 500 mg/kg, which literature had
reported is a salt (NaCl) concentration that affects crop growth, NaCl contained in treated
garbage was considered unlikely to adversely affect crop growth.
(¢)  Heavy metal content

As for the heavy metal content of treated garbage tested, Zn was 25-130 mg/kg and Cu 1-69
mg/kg, which were much lower than those of cattle feces compost distributed in Kanagawa
Prefecture. Cd content was 0.14-1.05 mg/kg, which were much lower than the standards of
sludge fertilizers specified by the fertilizer control law. Hence, heavy metals contained in treated
garbage were considered extremely unlikely to adversely affect soil and crops.
(d)  Seasonal fluctuation of inorganic components in content

Seasonal fluctuations of nitrogen, phosphate, and potassium in content were analyzed with
two kinds of garbage treated by devices for household use and by those for business use.
Variation coefficients of a device for nitrogen, phosphate, and potassium were equivalent to those
of cattle feces compost produced in the prefecture. From the foregoing, it was concluded that
treated garbage is a material applicable to agriculture.

4-4, Production of high-quality mixed compost from treated garbage

Garbage has been mixed with other organic materials such as cattle feces and pruning
residues for composting in various regions. In this part of the research, a study was conducted on
a method for composting mixtures of cattle feces, a main composting material, and treated
garbage with low pH and high lipid content, in which composting was not observed to progress
in the previous test of this research.

First, cattle feces compost used in Kanagawa Prefecture was analyzed for components.
Nitrogen, phosphate, and potassium were 2.4%, 2.1%, and 3.7%, respectively; potassium tended
to be higher than nitrogen and phosphate.

Dried cattle feces and treated garbage were mixed at a weight ratio of 3:1. Lipid was added
to the mixture at three difference levels to run a composting test. The addition of treated garbage
was found to raise temperature higher in the mixture than in cattle feces without treated garbage.
Temperature tended to increase in mixtures with high lipid content. Good composting could be
achieved regardless of lipid content. Moreover, the composting of the mixtures brought lipid
content from 2.8-6.3%, levels before composting, down to 0.5% or lower, which was equivalent
to that of cattle feces. As described above, mixing treated garbage with other materials was found
to enhance composting and to decompose and remove lipid to at the same time. Also, potassium
content dropped in compost made from the mixtures.
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In addition, cabbage (August to December) was planted in a test plot where such a mixture
substituted for part of basal dressing to run a field cultivation test. Growth in a plot of the mixed
compost and a plot of cattle feces compost was found to be equivalent to that in a chemical
fertilizer plot. Moreover, the amount of potassium application could be reduced in the plot of
the mixed compost compared with that in the plot of the cattle feces compost. The above results
showed that composting mixtures of treated garbage and other materials such as cattle feces
could produce compost well balanced in fertilizer components and mineralization of nitrogen.

Because field residues and cattle feces , main composting materials, contain high levels of
potassium, the use of them alone as composting materials concerns about the imbalance of soil
nutrients. Moreover, the prefecture has many areas where phosphate and potassium are in excess
due to overused fertilizers and compost. On the other hand, there are fields where labor shortage
has resulted in inadeéquate compost application. As shown by the result of this research, the
production and application of mixed compost made from different kinds of organic wastes was
thought to be a useful means for improving the balance of soil nutrients and maintain good soil
conditions.

5. Conclusion

In this research, tofu and coffee lees, food wastes massively generated in Kanagawa
Prefecture, and garbage, a food waste emitted at scattered spots, were used to study methods for
their application to agriculture. Tofu and coffee lees were examined for composting
characteristics of each and the result was used to establish a technique for mixing them to
produce high-quality compost. Garbage was examined to find characteristics of treated garbage
and simple methods for the determination of characteristics. As an effective way of treated
garbage utilization, mixing treated garbage with other regional organic wastes such as cattle feces
was shown to be likely to produce high-quality mixed compost.

The target recycling ratios (8% for business use garbage and 0.2% for household use
garbage) of garbage established by the promotion plan of Kanagawa Prefecture for the
application of non-utilized resources to agriculture were used to calculate the amount of nitrogen
supplied for agricultural use by this method. It was 670 tons per year and corresponded to about
21% of 3,235 tons per year, which is the estimated amount of nitrogen from the amount of
chemical fertilizers sold in the prefecture.

Thus, the promotion of the agricultural utilization of food wastes by this method was found to
not only contribute to decrease in the amount of wastes and maintenance of farmland fertility by
compost application but also be an efficient means for reducing the amount of chemical fertilizer
application.

The efficient utilization of food wastes emitted by cities as compost is an important technique
that is expected to bring producers and consumers close together and expand the consumption of
locally produced vegetables for agriculture in urban areas as those in Kanagawa Prefecture. The
results of this research provide techniques that are beneficial for the development of agriculture in
urban areas.



2005 MENRBRMW L F—HREBE F148T 117

51 F3C#R

BAREK - HFRAE-F W B PEEH, 1995,
2—b—H RAEFML THEARIL U7 4 2 0 AR BH
i BEOBHRE 49(6) 704-706

LIRS, 1998, HEMBWNHIC LB H-3< v L RKCO®IE
b BEBIUCEE 73(1) 181-186

REME - ERERE - &FFEK, 1999, HRBEOHRE
BE HHEME A O REREMEBRIILUT
BAR LSRR MEE TR0 ) 468-474

“D. Faure, A.M. Deschamps , 1991, The effect of

Bacterial Inoculation on the Initiation of

Composting of Grape Pulps., Bioresorce
Technology, 37, 235-238 7

HREEAWEREERSE, 1997, HERESE,
195-254, t§&R#

HIRERAT - MBEFTE S, 1986, HEEERAET -
WEYE: Mt p3s4

WSIEME, 2000, =T RR MEZBIT AR, L8
FREEHEWRLY A7 AVEW FoE i,
93-116, #E)=X - F4—-xR

AEET M, 1985, = AR M@ Lpll, ik P
¥, 15(4), 31-39

FERHE AR, 1985, /XY o ilk B LB X T A
BXBsXUEE 60(7) 853-859

FRISBERER, 1988, BAHRARSAHRMBOBMAEL
BRAFEIZOWT, HRNERTE, 36, 1-100

PR SER, 1980, LHBMRT AT LDOKE L KB
~OFEH  AE)NIBERFR 38 51-62

PR B RER, 1991, MRk HIBBMRIRE D E LD, FM3
EEHAFR)IRBERBRERENRRB AL
43-54

FERBEAER, 1991, BHMLEBWERL v ELD, ¥
R 34E BE 2% )1 YL 8] 3 Rk 355 B 5T RO GR RBR F
55-68

EEIBESER, 1997, BHBIHERORE FE(EFER), Xk
FAREHIR{L~ =27/, 33-38, EJIRBRE
R, #M

BERIHNER, 2000, REERSEBBERIIBIDI L3I
Bk, AN RS REERES S
o, 10 RERESBREICHITH LD, 14

FEF g SRR, 2001, BMUCH T 2 AMEIIER O L
BE—HICETHERLELT—, ML I,
32(10-11), 33-38

HEIRHE SR, 2001, Ridk HBOBWE ik, LoOMKL
FRDEMOPHR G B AT KERS, 58-63(%
T L)

FEFUHR AR - ATHER - MEETRR, 1996, HIBEWIDOHN
BLEA, RXE,

TEBLBAER « AR, 1996, KFAEHRORIERBIZH
T A (B BERRBBEN & RV 7oA 0 T B
IR EREE, AR, 137, 256-34

PRI ABE « 7 AR - REH, 1996, KRFIAERD R
FMAICHEYIHRER) —FHF - 2a—E—HR
AIC K BHEERGE —, ARERTE, No. 137,
43-50

PEEEE AR, 2000, IV HREOMBBRER, HIL
SHEYNE, 193-217, GHAARLHEES
WOR

FEEA - A EA - AR , 1990, =—E—HOIC
BHEICM T 28R, ERAFREB EHERTR
45, 18, 133-149

W, 1997, HEBRE, BB REWER, (Gh)
REGHRBIERS, 371-384

WA - WAk - ke, 2003, A ZAHHER DR
EHE, ETRE, 95 86-95

HILEER], 1995, MR AFA—+HREER -, &E
REEXTRAU, R, 377-382

R R - e MBR, 1997, ARSHETE (BSKI) Gk - &
WEMBRAE, 211-212, Ry,

BlERD, 1998, LETHREREETIAMEBMOME
LARzh, Mg L8, 30(i0, 11), 22-29
%SRS, 2001, ETHEBNERL LTEITICIE-
B ZHHERR N & TR B ~—, BITRIRE LY

ML AR R B HER 3, po47

A TR ISR, 2000, £EHERELT T b 4T3
MBHEEA—-H—Y R b ATIBERESH, 3, 28-32

TARIGREFERAGBES, 1996, TR EM - st
FA~=aT7N, 77-719

BANRMA « EBH#TF, 1989, H LOWAREEE T
- FERlRLLAPLERY /) R IHP) TOoRE
ERFERIIHTIHADR, BELTEE, 64
319-324

JE A, 2001, FEdEtHORMRBRAORR & B4,
BEE@E LARERERORRAAORY RX
RS AR TS BAKERRERIEFTRH
M, 34-52, REHEBRBIRINEFREAET, R

FESA - WwoRAl, 1997, REEMHHEROSHHOE



118 £ BN ORI L T OBRAMICET 5 HFR

B MEER BRERESLFLOGE, BEKER
WittHs, 229-246

AR, 2000, SAMAADYIC K B EKOIELHFEE
ERBMLICE AFRFSAROWBRIAE, FEH
ek, 86, 69-73

fhifae, 2000, BEMFEELSARSLRELIC L BER
BV > FOER EPAER, WS & i,
33, 24-29

APR, 2000, WHESSARAIC X D EHRELWE
Ly bOWMRE, HEaYALF L, 36, 45-49

B)EFR, 1995, MRS AT A—BMHROER—, &
MEREETR YRS, BoCl, 369-375

TN - AREZ, 1983, SRR A BV I-AEMR
5, BUEHEN, Vol.12, No.3, 25-29

AREBE, 1995, 2BABMEMETZ A NV ANTR(NT R
ER AT L), HHEREEXIRAYS , 205-215,
B, ¥m

AP - SEEM - RFF], 1993, AHBERKWEIC
& 3 HIAR RN RRRSYE Y R OBRR RS, #iFEN
THREFH, No.83, 64-70

REHY - BEFEI - KB, 1994, RFIPERLFES
SAOHERERBENICMTIRR-EBIR L
- BSAMBEDEICEAHEIBERE—,
NSEEFREFTIRGE 84, 1-9

SH{REYER, 2003, HEABHEA OB L S ORRARE, &
ERBENE, 16

JrEHE=fh, 2000, FAHIEFENEA D & DFLEED BINR KA
HFRIZBE4 2 EMAHBFIR, BLEIRERSDFESTHR
RRSWMTEFIHI,  331-333

BMERE - KITEE, 1995, GHAGESREHER D MR
LT RIZITB DR MG OST, KBTS
B ¥ —RHE, 31, 26-30

BEMK, 1972, PLEFEOLDOHURZROMVE I
H, BRRKES

HRFE, 1996, MBLPIZ I BD oL Y
&Y OB, BRI, 50, 24-27

HEAN - ZHRECKIR, RAEOFBDHIIE L ), M
& B4, 17(10,11),148-167 (1985)

PR ARFHARES, 2004, HITRGRAR FIFTF
Bl

Liga R - @B, 2001, MpHENMRICIT S EHFREHE
BOMABREZRIZONWT, o< VEENe. 11,
RN SR e - FhER ) U2 %f E 1 58
£, 48-55, #hZE)N

L2 - FEEESER - MIBFHR, 1995, 4-5AHED
MR RS R & L ORI IETRE,
HNRATFE, No. 136, 31-42

AU BESEGER, 1999, EAL10SEHEAbZR/ VR H e
FeoIzik, 72-73, 160-161, FhZE

M) ARSI ECER, 2003, b= Libod &L &bz
N 2K BE e (LR 154E BERR)

N RRBLRB SRR, 2001, RSIRLSBRY
RisoF3|

AV RBLR BB R PR, 2001, 5L ESHH
IEEtRER 3L, p77, AN

AN RBIHE R BOM AR A, 2002, RAARHSEE
eI 1-20

NGB GRHR AR, 2004, ERRISEMFHBE, p3

R BRI R AR NEE 3 RAUCES 3T, 2000, ER1IEFE
MABEMB - WG, 10-38

JNEET=E, 1999, ®FNEHFUABBWE L ¥ —lcBiT
5 LR, FERIEEMZNIRIE IR e S
eIV ERWFIRRIFRESER 7-16

NATEHL, 1995, AWRBESHAEOF Ly Him, Rz
Wil LABFIERTE®, 18, 15-16

NiESE, PPN, FHAMEKE, 1990, 490 LR
B & B RIS O 5y BB O E -8 #A R
Hick B4 T I RREDROHE, HERXMFESEL
EBIF R RS MBI, 85-87

BEF¥, 1995, BHERSMBXRAEEFORR L B,
BHKEEFHES v—F 1, 18(10)7-10

AFFefE, 2000, = RR MEBUSDOIEMFHE L H L
a R MEERE~ORMN, LOFRREIEHER
LY A 7 L B2 W1k, 93-116, (B =
XeFf—+ TR

AHHHERE - kg, 1981, FHSAOHERRILIZBT 53
BERBFSE (528D, BBk F23, Vol. 43, No. 3,
475-480

M.KITO - S.OKUNO * Y.HAMADA : Study on agricultural
utilization of coffee residue. Utilization of

for weed control. ASIC,
16eCol loque. 821-828 (1995)

K. Nakasaki N. Akakura M. Takemoto , 2000, Predicting

the degradation pattern of organic materials in

coffee residue

the composting of a fed—batch operation as
inferred from the results of a batch operation.
2(), 31-37

K. Nakasaki, M.Sasaki, M.Shoda, H. Kubota, 1985, Effecct

J.Mater. Cycles Waste Manag. ,



2005 ®ENRARARBERH L F—HFREE BI14BE 119

of Seeding during Thermophilic Composting of

Sewage Sludge, Appl. Environ. Microbiol., 49
724-726

K. Nakasaki, T.Akiyama, 1988, Effect of Scedling on
Thermophilic Composting of houschold Organic
Waste, J.Ferment. Techol, 66, 37-42

K. S. Yadav, M. M. Mishra, K. K. Kapoor, 1982, The Effect of

Inoculation on
Agric.wastes, 4, 329-333

HEREEEZ—, 1996, FEMLETHLBEOT A b
#Ed, 1-60

AREE - PEFHE, 1993, 2V HR ML DBR, B
EHHBRLEN N F 7y 7, BREXTRES,
168-183

ARBIC, 1993, ABELRARIILS>XOMIBEY
DREFHE, RBRLE&Wt ¥ —HRdE, 17,
37-40

ARBRS, 1994, FEEEEMRBICL D KEMLRED
DIERHE, BMRLESENE 2 —HRHE, 19,
11-14

RBEBT - BEAZZ - HNR - KIHEZ, 1978, B2E
cBSAVRBEHORERE-BHE - FHARE
ORI, BRERFHRE, No.16, 48-57

R - BREIHAIEE, 2002, Rk TR BIHEAR O R B
BRUYA XTI DHADR, WHBRFR, 64,
p54

BFER, 1992, A4 7 (GER) DMIRKICEIT5RE
BH oM, HALBEMFESIE, 63, 83-85

AN - EEIEYS - KiTdt - HBFIRD, 1992, 5
(TR DHERL L Z0RR), KR LABRESR
REBBIZEHE, 14, 31-38

PEEH, 1985, #MAiTHa LR FOBREMAIIZM
THHEMNTFR, MRNRBEBETFRFHAR
&, 127, 1-42

HEDEM - AZBB - KB, 1995, HIAZAM RS
LS SAOMBRBLERR . HEE M
L 545 A DMK EIRE, #&R)IEEFSR,
85, 43-49

HEEM « KALBHD - RETY, 1995, & AR R RS
KX DFSAOHBERALERE 1v. EMERMIZ
L3S ADMGREBLEBRR, WR)IGEFR,
85, 50-54

HERf, 2003, RRUKEBRERGKAEREF—IiBT
5 EBAHIC DN T, FRRIEE SRR

Fungal Composting,

2XRBBREICVERFFIRRFRSASR
9-15

KEy 4, 1998, WINBIEELE - X WOHP(L, @§HeE
14, 30(10, 11), 70-73
M. KITO+  S.OKUNO . Y.HAMADA, 1995, Study on

agricultural utilization of coffec residue.
Utilization of coffec residue for weed control.
ASIC, 16eColloque. 821-828

H-B - HERFE - WTFHEE, 1985, 2—t—HOD
AP A-2——RMOHIBL kL T O
e T R Y R BR S SRR B JURE AR, 61-62

ARTIEW - it %, 1994, RFABREO Y Y47 AHA

BIROY A 70 LBFIBSE, KIAF LA

Wty —wrRdE, 32, 17-21

MFIEN - BBFME - KILER - HILfI3E, 1994, AH
FHE OB RBRIS~DF R, ERIES, THEFER,
39, 17-21

RO PERERERE MFRISE, 1996, 2—t—#
EHXMEMLEGDOEHIEOWIE kL KAD
S, BINUHTIH G RREROF FUHE Ak £ 5% 1 ARk B
s

R BFRRUPIEIE A HBG, 1993, v v a I, A,
A—b—NR, A=HFOBN RFRFRIENR
RBRI T AL E BE R B AR

RBPUNEFIEIE AP RBRIG, 1994, HEHH, T —E—HRD
KRUAF BRI R E A 6E RS
REAR

PRS- RETEEZ » FILGhst - Rbssil - RSB A -
FEBEEZ, 2001, R4 AXLETHABRBORRD
iR & BLBLERAT, RO, 32(4), 200-209

PEICEL - HIRFLE - LT RS, 1983, RABRBEOH
DHFRICET K- a— e —HOHEREILIZBET 5
AB-, BEAREBERBRGRBFRMEIY, 4849

NAKASAKI. K. WATANABE. A. KITANO.M. KUBOTA.H., 1992,
Effect of Seeding on Thermophilic Composting of
Tofu Refuse, 21, 715-719

HEFIEE, 1996, = AR MERBBIUC BT B 5K
ML xR, REOBE, Vol.27, No.1, 18-24

P E, BN, RFER, ARBZE, 1993, a2 B2
MEICRITHMEORIE LEROBHE, Akl
BEAK, 35, 518-523

P E, BONE, KIEHE—OR, ARBEE, 1994, FE
BayRA MUHEILEZDRGONME, RED
FRW/AE, 3, 18-85



120 RLBEHORBILL ETORENAICEATIHE

P E - KRR, 1997, a3 VHR MEIZBWTHE
WA & {RdE+ DBacillus licheniformis NHI®D
MR HORN, RELHEWT, Vol 26, No.3, 45-51

R, 1997, FA A XL UHRICHETEIETAR
B, BEHBBIXE, 3305)11-24

Bf 0 BEdt, 2000, WM WAEHMERE HPRTHBH Y
bris, 175-192, (M) HATHREBS | 3R

BREXIRPLERY S, 1993, FERRAEME0F A A BEANEHE P,
ofiil, FAKRERNABRER-TEIAKTa—E—
# A=, 26-33

HAATERSTER ¥ —#, 1998, EFNLIILED
HAR-3< v WAiHFOHEIR L & BTICBET 5
#, BHAEBRSHFRELI—arHFay b
A— 158, 3-4

FRARAKPBES, 1984, EHOKPE &35 1) B0 1 551943 5 TH
YT HHICETIRTRBOITE)

FEHOKPES, 1995, SRR AR RIATIRE

B AkKIES, 1997, /)Mo Is A Hist

RAKEES, 2003, A A=A« =y R URAEE

BHOKBEHHE - ©2R), 2003, RGDH FI T LR
17003

WEARAKPEY BRI ITRT RIS, 1995, BAMRKEX L
REFERS-—FEOBELAHELT- REREHFR
#H%9

BHOKERBRERSRHIERS, 1979, X9 SBREFEH
B, LRGSR RIS S

KiaEs - BHE, 1993, LTHoARE REBHEICS
WT, REOHE, 24(3), 176-181

KIBEFE - EE, 1993, ALTHo0M e REBEICS
WT, REOFFR, Vol.Vol. 24, No.3, 176-181

Kigeht, 1992, RAMEICKIT S HEBHROBRIR, WM
e\, 24010, 11), 21-29

ROFRT - BEK , 1995, = —b—H ADOBRFFAFIC
Mt EHE-= ¥ ADLT, BERLEBIULE
OBREFEMIZRIFTa—E—HvATFORE-, H
ALREEESEEXBSMMEGHR, FIK,

pll

PrTBRARS - EfRIeK - BRI RRS, 2002, E&ESA
HiCOREBSHRMOFE, LREG
403-409

KOFRREH ) VA I LVHRE, 1999, £HREEHO
U4 A 7008 R EBE-HRYUEHFES~DF
HF——L LT~

WA Y F - BEAIL - WIR—FE - dnli3CHE, 1985, &

BHER HEUBRHREESAOHUERBIZRIFT
KE, THESEEHE, No.9, 57-62

MDY f - BB - R —% - w5l SCRE, 1986, F
BWHEMAFESSAOHERRICKITTRE, F
G BFE, No.10, 71-76

AEETT, 2001, R VYA 7 AEEZTOEMABIZS
WT, B/EETHRY YA 7L 2ERKKEER
#, 3-32

KEEIT, 2003, KEHIEENDI I FIVLAOKERA
BERIZHONT

SAAI, 1993, AR RUCKT IBMEOINH, K
DBFF, Vol.24, No.3, 157-167

EAHE—{th, 1996, YR T X rOARMMETRE LT
Oa—b—¥ HABEFESBOBKRSHMESE

B RS, 1994, E— k& hl b LA s
OB EBRRNE, E2HBRROEREICAH, DR
W RBFRM S,  141-154

B -, 1991, BHEMERS L EERBEORENA, B
R & R HARLSUERIERME, 148-154,
A, HURC

i —, 2000, LIROWHE LIRBREE Y oA
OME), BEHNEFR HREEEEE,
185-188, MW, B

wiERE - BHREE - ILTHRSE , 1984, 23—k —HO
HORRA-2— e —KORRILHEL T OME-,
UL R BB R RGN  66-68

MBE, 2000, AGBRBHOGAFIAEOEREICE
T HHEHIZONT, RSl 11(5), 332-343

ACHA - PTARRR - HEAT = - LR SRR, 2000, BEHL{E
ot A RBERSIRE, ERIEEHR)IR
&8 B BB B FT R AR T (A% IR BE) 267-270

AR - R SER, 1996, KA MEROBRRR AICH
T HHECGE2) RYRBAL AV 2 — —HE
WHEREORE MR ELEREEE, 137, 35-42

AR 365, BRIF BERBB, ~ O A G KU L D A FE
MR THEESAEZESAHRORK, B A LR
MRS, 73(2), 161-163(2002)

AR - éniIE - SR ARG, 2002, 7 TAAATLEMIC
BUUSAETHAMMUEET O RN, RELKH,
Vol. 31 No. 3, 222-230

AR - BFEAER, 1997, a—t —MOMHAFRE
BFic528% #ENRRHE, 138, 31-40

MEE#E, 2001, BRAR=EMtRESREKEL Y —
BRICBITDIEEANICHWT, FRIZEEMHE



2005 FhRNRBRENEL Y —HREE H48T 121

MR HFREIEBBES I VERFHRB R
RERHE 1-9

BN BABS - KAES - JIIGRK, 1997, £T%
DMK, W|AidERE, 50, (217), 116-119

HHEMERERE 5 —RRAFRE, 1997, FEMLET
HALEE —HHE T X MERIZOWVWT,  1-26,

WA, 1998, WERAETHITHRDAERAR -
HEXR CAEHZ OO BA

MEFIA - EIFl - HEREZ, 1977, BEURRY %A
WIEERESARORBELE L ZORFBE R
(1), BEEOHE, Vol.31, No.7, 844-848

WEAIA - EITIE - BBIE, 1977, HRLRIRS> % A
WhEESSAROREBAR L 2 0880k
(2), BEOWFE, Vol.31, No.B, 967-969

TREESM, 2000, HICLELBR, HERCKTRH~
=aT N, PREES, 16-23

Pff & RARE, 1992, ILBERHHER~v=2TAL %
BN ORIEET—, WALE

BEDMZ, 1994, KUMILALEMESD (B2 5)OdHMEH|
R DMRE, RS v—F A, 17, No8, 6-11

EiDfmEk, 1991, 7 A DRI AR OR
N mBRARAREE

BEARR, 1995, FTRAF v I NG REUBRFA, TER
BEXPSROAYRS, 217-226, BESCH, WH

IWA# - ELUARRE, 2001, HERSIEHMEARE R
R HROE LR L LEEO0EM O LEE
PR AR R RSB O BIFFE T T AR 1 248 [ SRR BIF 28 A it
H (REREE) 165-170

WHARZ - HERZ - B - B)IER, 2000, Lok
BLURMEESSAHIRO BRI+ 50K
REHR, +BR%, 1106), 710-713

o R, 2000, TAoYHTiE, HERRSAEM AL,
18-174, (M) HALHIGS , Hi

IR — - FE)Ig—EE, 1990, EAEmosritk,
TR - F 44—+ TARDTF =)

IWATES, 2003, AMERYUHBOLEL ¥4 X, o
AXDBICFRERIE~ORB, BAKEFRREY
¥—Fn, 26(11), 34-39

WARSE « ZRH— - BEE, 1999, FECBIT 54T
HHEHBE AR U TR NBERIZ X B4 TR
WA, MEWH, 52, (229), 140-146

BULEFTF, 2000, BRHRkiLE L ¥ —ICBT B 09H
KIZOWT, FRIFEMENIRG RSB
F LS VERWFIRIARSEE 11-19

HHEEA - GHi— - BRER, 1984, KX MEAK
LOBRBEOBRRLERF =R FOREEHE,
GEDHE, Vol.38, No.2, 275-278

EHigx, 1982, WAEOH D ERE L E(L,
CEEE, 57(1), 110-116

MW, 2002, MEHBRESKRER V¥ —I2kBi)
5 HBRPICHNT, ERIBEEMFENIRMH R
ENFEHRBES LS VEAFFABRFESHH
9-27

A EERCHEES IR, 1997, H2E K00 - #0
ftoFBLHH, FREEDBILKUR,
141-382, J& 3K

AWEBTR LS, 1997, W5 & R HUg Y H,
ARETEMETL RN, 383-451, BXih

HEHROGRMFMAEAS, 1996, FREHBROR
RSBRIA, 127-136, A4

DA RELERAOTEAFE L ¥ —, 1999, HHITHS
AT - BREEIOBEIL - BRLO RS &-ARE
k-

GO FENERBZEWIRAME, 1992, #d& LEICkH
5734 F VA I NCET S HBOEBRIFR
#|EL

(MY HARGITE ¥ —#E, 2001, FEHBERBV
7o AT A AR AR HERR Sy ROV~ = 2 T VOREH,
37-45, PRBEFUHI )

(B1) 5 B FH£BFRAT, 1992, HEAE{L R 5 AMHEHEFHIER
HEER, 1-116

EEAMV YA 7 AHES, 2003, BGY ¥ 7 AHERIC
DT O LY

-3 /1



YRR 1843 A RfT
HEIRBERRES 5 —
WHAHRE
148 5

HRINRBEENE Y —
T 259-1204 FIRJIIRFERT EHR
TEL(0463)58-0333
FAX(0463)58-4254

Kanagawa Agricultural Technology Center
1617 Kamikisawa
Hiratuka,Kanagawa,259-1204

Japan

ENRIFR
Wy R




BESHE 5 — OO

iR EER1617 T259-1204 WAL (0463)58-0333 (X)) mmeAwic CoXd BEEEEBALTLET

[ TEEESIL






