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1. [FC®HIC

BREEAE DAL 19 FEEH T /KERIEERICL 5 &, WMERMERORELALERBRIZILEFY
T41%E @< (BREEAK - REBREER, 2008), (M ~OMiESLE ST oM & OEE A
fishTWad. —F, RORE - BLERDHHEHHE=— A CHBEE~ORL L /R
BE DD, WAL 18 FITHBEREHEE RS IET S h, BEICEOELREN RIS, ER
FHEORNT, AEEET THREREELHEE L, BEAEICHRTIRE~DATEZK
BRI 260 LRBEENTERY, MHIREERICK A TAREROMERIC GBI FHE
LHNTWD. LML, FEEMEAEHLERAEICLD L, ZESAHEED O OERERIEE
RSN E DD, FERITIHEFBEENEIC ER L TRY, BEHNLREA»LT5 L EHY
DO TERAMIN/NELL R DEDT Tl (Maedaetal,2003). Fiz, VUV REOGVWE
BSVHEREZERT DL, ThOBRELICEHRTIZ L HME SN TS (Zhao et al., 2005,
HAERIZN, 2008). LA LZedh, 295 LIEMRESEITEL DR, £, Hukd & BEHSE
WIS HHNEH & BREAROBRICHEAHRZRNZ. 4%, BREANO/NIWER
JEEDHDVTEBYTERBEOREZR S I, HMFHESHLZEML, Hiskickis
A EROBEIER HEH* RRICRETILERHS.

AWFFE T, AR RME PO, LRSI 2%ER, Y-S0 AL T
5. INETOMEZMELOREZRELLZLONRZ VR, T2 ClEHEF CBEMEOEVM
FEMEREER D Z&0n, TRELAENRETS. £k, BARRBAKOKEREELZZ 2
Wy, HIEENGKEA~DOER, VI OBEEARRS.

2. ARBRAZE
2.1 AEMDHRE
1) LR E R AR KA HhIs
AR ENERICE L, EREZE L CBKENRD R, HRERBRV. AHX
K10 km BN 7= RBAKSRBIFTO T — Z I & 5 &, 183K 30 L HERM FEAK R 1094 mm,
EEKIRIZ 148 CTHS (KT, 2009).
FIHIROHEELREAIT39%E E L, EMEXHERPLT, B hobr, 2RFy, R
AF, BREINTHA, F¥_"UBFEEYTCHD. T, SENRAT, LAF, WAFS
DETH 1600 HAFBEINTEY, M TIIFSAHEE, ZEBSA, vy ral—LH
fE72 ¥ OGEWMHERZ > GRAFIED, 2000). HFENS, HFHREERBIZOTHIENRT
x (M1, BFHERcEEaEtt, GRMTREALSPLTHS.
2) H[EZTFini
[t Ly SR VS R S L L (9 A A VS TR I E & U C 1990 GRIC5ERR Lic. BEEEAHIX
1190ha v, FEEXZPLE LEEEENSETh D (M, 2009). BETIE, BEEX



B 1 RELRF AR eSS B 1 SR B & CIRKEAE MR
) ORIBTHR, O, O@BREMIR, HEAXTHERIMR, 3R
KRHAR, FRIGREEETT.

B2 SREFESALCETEE Sk TRk
YE) S RIS, WoASER M




18 7 (176 ha), BFFEEEEZ 26 F (132ha), EEHEGEE9F (99ha) BAMELTEY,
& RN AR ELH 381 ha BEFEFEL TUW5.

MRRRBRFTORR T —ZIC L5 L, 82 30 FEFHEMBEARIT 1053 mm, EHRIRIT
154°CC (R&JT, 2009), mEHEMIEHIR & SIERE CThH o 7o, HERIRARKMETHS.

T4 PN O K R T B R O HE K B > B PR B A R R L CSFRMIE AR HICITE Shk
%, SEEEBICHEH IS (K2). 2ok, BEHAKCIEESRIOKRBHNLEATHS. Fik,
BRAULER A R Uik (llEd L) ZMARSICED 2 SHKBICRP 1 BRAT HKE
IRREFRFREC 3 KDY, WAL, HPERR S EEZEYE S (EEH A &, S-1,2), &
PE R Y (M2, S-6~8), fEHEDFIE B (RF) OhZ2EnEhil FLTW.

2.2 TEB L URRKDIFEE
1) LR B R AR A i ik

2008 SEE (7/7, 7123, 7/24, 8/6) (\Z IHF-#ath & BURHE 2 & T 33 @S OEL 0~15cm ZFRELL
fe. &E% 3 BT CRIMLEZbOZRAL, S, $WVWC, 11 A 6,7 BIZ, B
FOBURHAD LR DA R 4 BlHEZREL, RS 100 cm F T 10 om I HEER L8 (44
¥ #{k, DIK-100A-K2) # f\C3#THELE.

1) #R 5 (@) @ ¥ ¥~ g, (LRIERO A, EEREERSFENE.
2) #iR 7 (HUKD) : ~7 T A IR, ALREEIOR. MA—7 Y BRI D KEENE
U UBRDLLRAE .
3) #iIAR 13 (HUIR®) : ~I A FEHY. REV AR EOFEMEKA. ~A—T ) v
MeEFENEL, FTRICOmMmEERT 5.
4) #1533 (M) : ALy Y oI, AEEREESE.
ks, MU 33 FHFICIFERAR A > "B ofoiz®, TR 25 % i 5 K BICTE
KEFToT. HIR 25 (K@) 1ZB/SA LILBRIBRBRFH ST\ 5. LY 7Y 7 H
WA T, ATEICH 12 mm OBEFRAH -7 2009 4 1 A 12 Bz, HEEREu & ED DR ifK
EEK LTz, SRELT, #lskSMIHDE FHII RO TFET)INZ T 7/7 & 112 (k&7
2) %L inth

2008 4 11 A 11,12 HIZ, K2 @ 10 BB W TEL (0~20 cm) 8 L OVF/E 1+ (20~40 cm)
ZEGEIC3 @YY 7L, FORBREETICENTRICOICH L. £k,
FEPEK RIS L OSFRIBEK M CERKE1T 2 72,

2.3 WAHE :

BT HII3E TR 2 R B ARERL, 2 mm D550 ENTTb0EREEEL, pH(1:5),
EC, BIEEAHRL, RER, 2KEK, MA—7 (A1) VR, KEMED R, Vo BRI ERE Do 4T
WL, Fi, —EBITAE L0 FE, EEEER (HBERLUT E=T 1) BERB LU MR
AT DI, 723, 78T BT BB EAS T E (HERESITERERZR S, 1997
HEPLL 7=,

KMBHZOUWTIE, pH, EC, 2% HK, HMEZER (NOs-N), 7UE=TREZEFR (NHN), &V
ZHE LT, SATIEIEARD ST (B A F2A0MRE SR, 19941285, £, Rtk 7 iz
BENOMMUBROBERBLUOMBE R ERNLE B REEL (FhEh, 6PN ik "0 )%



i 28 15 & FAV - SR CHRIE LT (Sigman et al., 2001) . 22 TI M Ro— a2 @ N5,
2.4 74— b ERE

[ | L1 SR P SRR AR A E ISR (oW T, LR ESERBRIGIC L 27 v 7 — MERE AW R
RET—F). MEHBITHEEY B0E RI1E %IF), GRWIER&E, (LIRS
Thsb.

SEMPBTFRHIC ISV TIE, BEHEY RIE, AfE, %1E), BSER FEFEEE, HE
M, SRR OWT, HERREBSHTH BRI LTHET v r— hEfTo k.

3. BRBLUBE
1) LR E R AR b s
Ok

EREMAETIE, —HERWC, EEEERSELICEREL QOABIMIZAR2 -7 (K 3). NO;-N
BT HA 10 13T AR ar VIREEERERS ThY, BEEMNAL QDR REMENDS. Fiz,
R 5 IXRT T REE S CTh D, ARWEMZ R L TORWIITHY, IRIEDT-H D
B4 2T AT HEMEN BB,

—55, MvA—Z VBB 2L OB CREL, T4 T 3400 mg P,0s kg'! Th-o7= (K 4) . #1433,
32 BT R TCOES T, WILEAHELE T LA — 2 B O IEE (200~750 mg P,0s kg™ : ]
WL U AR K BE R, 2004) Z BB Cu vz, —iRIZIE, MVA—Z U A 1000 mg P,Os kg #4825
EVBERAEZ B IE L ThEWESH TS (BEIFEIEDS, 1996) . e, KAtV B E R &iL 80~450
mg P,0s kg ORIZHY, FHEIX 165 £ 70 (SD) mg P,0s kg ThHovz. KEHEY L iRE LA —
7V BEOFBIIEN (P =021 b 00, BEWED® VKB BER BB A—Z ) B O
EEISRME Thofe 213 B F &2 B HICHI 2 6 B2 R L TH5.

BEMTIIRE 100 cm FCOLFEARELZ. TR EDONO:-NIZTRTOLE CIEREE TH-
7=. LU, IBF#aih- s 7 O FRETiX NH-N 3@ -7 (K 5) . BRTEREA R R B EWVEER SR
4L TIE, NO3-N 23 NH,-N (TR TeEn a2 55N TRY (A, 2003), LY NHe-N 2375
REIZ -l REMENRE 2 HND. — 5, MbaA—2Z UV BRIZWDTh oS THR B THVWETH
<7 (B 6). LALKEIZIWTE, AR CABKIZIE TLAEDIZH LT, HFHAtClERBLIx
EFEAETholz. T, BRAORBARELLTWEHEEZE BN, EBIZTRIZBNT
1%, BT CERHAIVE SR E Tho7c. ZHUX TFREAEITAINZRY, YRR kL o/
LEZILND. :

Q@KE

A HUR N ICTFTE T DR K DO NO-N B L U PO,-P i EE O A BB TS5 T, 74, 11 4,
1 AR TR L. ARBROBAK AL T LLREOEE /KK Tidel, BB/ M
WPLEKLICH R b5, 207, ZZ T iR E DK ROHHRIZEE R H 35 Tk
RN EIZREEL.

HU PN D NOs-N JEE 3L PO,-P IREIX 1| Bizilamiorz. T, #iR 25-1 TNOs-N A
KERE Thole. Thid, HEAIZ EICRIT Dk DOEBEZ T TOSATREM A E V. #R
25 ZPR<E, BT (R 5, 7) 1238V T NOs-N, POL-P IREED @& VWVHEIZHY, MBI LD



HA &SRS, Zhi, a7 D, (LAABEID 2 & L TOATZOMIEARRER CIidHlE
TRV, KB Y CERIREEA 303 mg kg & @A oML 7 TiE, 7 B D POP IREN2ED

HEfE (4.5 mg L) ThHotz.

724 DY TV BT § PNEEZRIELIZEZ5, )I17K T+7.9%0, His 5-2 TH+7.4%0, HiR
7-2 T+4.6%0, H1A 25-1 T+12.4%0&, FHEM% i F LB FHETEVWERIZH - T223, #R 25-1
IZANR O I B K O FEEA Z T OB RIREMENR S .
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78 1A 1H°
g 75mg L ]
T, 204 ONOgN I
E m PO,P
#
w10 +
O _mmeij Jn 4 ||_L| .n Ml kl-l 1” L H 1’-L
XBXYTNT TYNTQ ST ANT QO YO0
SEEYNTY v do FOs 200008 RKR
=
=
K i
X7 MILRRARACETIRBMKDHEEEZRS LUV VBRE) ViRE
) BRI R I TR R AKKETHDH Z L ERT. e, #1322
o Ths.
2) %@E Tt
DtLix

ELOEEEREE R E A BT NO:-N BEERTHY, ek L IR HENTH - (K 8). L
ML, TRELICHELLFEREOBEBRERNPEEN TRY, KEMWICIAEMTERN T HIZ
FTRASN TOAILENbIS. HEE40cm FTIHAETHIEREERLE 5L 41~551 kg N
ha'! &720, <O B Thli IEFH Y BANRE 40 cm FTICERL Q. ERENFIZZ VL OIE
BREERETA ROV S-5~8 DHERFE B Tholz. 7o r—MNRAERBRIZLDE, §-4,5,6,8
THEIEZRAIZEL RO RBEARNEL, BEBEREFEOMHMLMA—HLEL. ZhbDHE
Y CIHEE i H B0 E/LB LB CTHS. —F, S-7 TR THAHITHLAD 0BT, EREER
BEZ&EL~LThole., BEOHENEHANKEL TOHATEMENDY, LR kEROWERL
ARHITITR OB R ABLE THS.

MA =TV RRIIELE TR EOENR/DEL, EERERLFRIC, (FLETRBENREEINT
WABZEMEZ B (K 9). S-2 1ELFB LV S-6 EHHZISWVT 1000 mg P,0s kg ZHBL TV iz, S-2
AL AEE O S B THS. Vo BREICOWTE, HEIRE G T4, (LRI HE b EE
MU THD.

@Ky

KIEDEZEFLL LY AR EITHEIER A BO S VB IERR B0 bOPEKE S Lot sl W-4,
5 TRIRE Th-o7 (K 10, 11) . %METHMA T RS ERFNERS (2008) IXFMADLER,
LY AREDE=LY T 1996~2006 FEIZFT-TIRY, £ O RITAN IR ROBEME—BT5.
RSB 2> 2 AT LT- 25, W-5 Tl NH-N OFIEMAEL, HEEmEMHOOEHRHELEZLN
To. Fie, SFMMEKH W-10 THEREBERZOEELEOVDIZFRAKBOERIZHRA TS W-12 D
BEZ Tl lbiolz. VAZOWTIIEERERR 5 BN Z W bbbl BV 7Y 7 i3NE
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ED X D REERE FOET N DWW TORFEIT 72,

MHRELUAZE
IR & pFnneE
R, LR O@ER, BRI 5 RGEE () BhERGORERNFE CAEEShILD
ZHWE (5 1), AALEE () BhEO 16 HATO RS CIE, FEMN 275 b OB#EBERIL .
2 F P OBHEIKEFEL L TWD, Ao AREKIL, Mg sl e oiias (L
IR CTAESRELOEHAWE (H21K), 2Ol Cik, M4 T b oA 58K » 4
FEEND, WAL AiEERAD pH 14 0.78 ThHo Tz,
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(%)
FEN K Ca Mg Na Al Si PO, SO, Cl

03 134 20.7 35 22 02 11 275 48 29
— AR HE

ok WK OFZ ARG GEEER)
(ppm)
Fe Mn /n Cu B Mo  Ni Ba Ti Cr Pb Cd

4136 2117 2018 108 239 8 16 760 114 3 1 0
— R HE
FHIIK 1 g Ix LTS 450K % 20 ml OFIATIRA L, BliEs 1AM LB W%, &
BIEHRIZLIEBDE NSAFK L LTERICHW:, BRIKOKEBER pH X 11.2 Tholk
B, N FKTIEpH 23 7.1 E 2o o, 7SA FIRIT A AEEEKICHNKT D SO NS RIS
NERER, MEBOERM 1.3 ffeiol, LEN-T, KK & RBEOEMRS ZiHT 51
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ZlbDE L, 15 emBRy b2V, 1 LO+E AN, BEKRELZIAAMLIKE, GEN
BIRRRSY DS B E£721E 10g/L 12725 X 5 FALEICEf Lz, MBXE LT, LPa— MER
Moz, BEREE I 1/ 2 REORRL TR 5 AT 5 KERIT T,

ALYy B (AxAfE AR Lz, 200849 A 24 BIZHRMEL, 10 A 10 HIZ
ARIENR 3~ B le ool % LT DRy P~EME LTc, FAEX 10 Ko & Lic, BEKKE
ToiE A AKX T, KiEKEZ G2 EBR LU, BEEIX1/2REOERK T, ENEhOE
BiEEFEEICS 272, BKRIEEDN 20~25cm (272 ~7- 11 A 28 HICABTRELZITo7-. BRYT-D
Hy EEBAERTR, BREEOR S, R BEOEAHE, MBRREZIE L,

RO L2V OESHEERR

1KE1X1mé&L, WREHDADZ LICEL VY ERENORBEZEE -7z, KE[EL D N—
JHERA 8 LA Uiz, MBEEX Y=Y 3 Xl & L,

AT GHRX), BWEKX, N FKED 3 MR ZFRIT -, HBEiE, FLAKE 100
g/mif L, Nkmn 21 g/m 725 X 5@ {bRIEEHN-P-K=8-8-8)% 260 g /nilii/] L7,
IR LU, ARRIE, BHRFE U CTHBIRFEEIOL P2— bk 30 H#Z A 7 (N42%)% 50
g/mififl L, N 21g/nd&/2d L Hic Lz, BMIKX TIE, BB OHIEK%E 200 g /nilii
AL, A FRETIE, KRS T 200 g/mitz72 5 X 5 K Lz,

2008 4£9 H 10 HIZHEREL ., 9 H 29 Rz, AN 3~4 ¥ Lzl Z AT, ¥ 5em, &K
20cm @ 2 5:ME 2T, 1 KWidh 7= 0 28 BRER L7z, WO X b AGE K Z 852 AK L TR
L. 10 A 27 BlC, IWHEB LOAEFREEZIT-o7, 1 XKl 28 BRD 5 bl # R 7z 24 Bk %70
kL Lz, B0 ot EAEKE, RAKEOR S, B EORGE, MREBELZIE L,
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Z, L1ILYEY 1 £ 2gA L, BEKELIIANAAIKE, GENDIKETN 2g £-13 4
g/ILECR2 koA LE, Th6Dt 10LE7T U #—IZ A, 1515587 x 2 51 CEh
OREL, KEKESZTERLE, HBXELT, 250 1 BEOCERLGERKEY 525X
Rt To, BN 37T 7 —& Lz, #FH%, WEFGIWT17Z2—H7-0 10 BRiZ
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JERARDR S BLOER, IEXBOMEIRE & LT,
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ThOXEZ Yo7, KEY7z 0 S—7 HEjR% 18 LA Lz, MR M-0 3 XKEE L,

SHHRX (EATHEE) . BWEKIX, A KR ERIT -, HBRIX, HAK 100g/nf, ik
Rk (N-P-K=8-8-8) 260g/ni, & 1-HEHEY > (P35%) 80 g/nififl Lz, MM L7z N5
X 21g/mEzote, BEKBLONA AKX TIE, FHRRE LTHBREEOLP=2—1F 70
H#A7(N42%)% 50 g/mifiifl L, NN 21g/m &b X5z Uiz, BEKK T, MO
DOHIEIK % 200 g /mihiff LTz, 54 AIKETrE, RS T 200 g /nflc72 % X 20 L,

2008 49 A 10 HIZ, WA LIZEAM 15 cm @ 2 £ THERE L7z, WO K $ KB K % 8 5 H
MK LTS LTz, EEMBE 24T, 10 A 28 HICHRRE 10 em & L7z, %8, T2 EET
o7, 12 A 23 Biz, INHEB L OAEFTRELZT-o7-, AR, 1 KEM~Y 104KE L, &
HE X, # B8 X ONEROARE, BERROESBIOEE, IBRROMBREL Lz,
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1/2 WERBX & 2o 7o ps, FIIK F 721331 AKRIK KT OTh b 12 RERRK & A EERRD
ol (B 3M), BRER., M EoRGERX, WHARKMTHEER M-z (B4R, W
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A AREE, Whh 172 RERRK XKL 25 @mAH s, AEEZR»-T,
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- 2,.. ! | £ 2 &
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R FE R 24.6 a 26.9 a 50.1 a gm
17 2 RE[E R 22.9a 26.7 a 48.2 a §
LPP+Bi#K 5 249a 26.0 a 486 a 100
LP +n'{#4fK 5  23.2a 27.0 a 474 a 50 - -
LP +#3K 10 21.9a 26.7 a 48.1a o

LP 4+~ 44K 10 29.8 a 27.0 a 497 a R 12880 I.P+lx§i LP +nma: P +nnm P +Mm
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I AL T D
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XA, WHEEEREES LR AES RO, BAFEORBIEIK L, A AR E OREIZRIETEN
WXBA STl led o T,
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F2eDBE ., FWNBEHE K4 THELENES Tz,



15

1/2 LP1 P2 LP1 P2 LP 1 LP2 LP1 LP2
B BAER MR WM WMEE AR AR R NAHR
2 2 4 4 2 2 4 4
$6H0 —UCUBABORS

SHEATORR. LPO—FMI g TEEIN R ROEFELE
BAERICHELEI ST,

120

-

=]

(=]
T

80 |
60 |
a0 |
20 | (W

FHBR BB (mg/100gFW)
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S OER. LPo—MI2e THEMEBEMEL,
ROBHE S SR E BT,
ZU P UDOBEBHIERER
JERROB ST, LEBXE THREIRONZNoToR, A FHRKR TORHEL ok (B
6K), MOERICHOWTHE, LWEKHTIZE A LENREL | MROREZRLE E8M),

# BERECO= T ORRE IR IAR DR

o ERARE IEXRAERE EARE EARE EARMRRE

S X (® (® (cm) (cm) (mg/100gFW)
%o} BB X2 345a 158.2 a 14.4a 48a 20.0a
3K +LP 335a 154.9 a 14.9a 48a 229a
INAFIK +LP 36.0a 170.2 a 15.2a 49a 20.0 a
U RRAER + A LRI
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SHRE X U b HBRREMEL 22 5BRBED b, /51 APmK & EMEERIEE L ofasb
A, HBREH D 72D OB RARBEIEIC RV BL Z L3RS,
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{LEETHA, EFICEVBRECLWEERH Y, SEBRIFTIUNERD D, £, M A KT
PETHDZ EITMA, U B EDRSDB,. —TAKBETEIMEL RoTWH T L2, BB
LLTOFMABMFRTE D, b1, KBRS ZHRIEOREE LTHAL, &Y IXESICHER
THEBETHZELEXONEESD,

NA FIKIE, A AHRBAKEROEZ L ORiEEA AL 2 EATVS, T, MEEZAEERVEE
{ERRIERIAZ < AV DD X R R, SERESEOLLRVEESTEATE TS, SH
RZTHLEEWMT I 7BORRZHELTH VNI EOARMETT5DT, NRZIZLL L%
RKE2T5 (BEIM), FORTAASAKIE, SKEFZBNTEOFRE L RBET 5 AlEtERN
Y, SHEBRATILERD S,

IEW%E MARZHERE 2 U EE
BOR MRREZ S ERVEERIK CAT S ETEYOEICE N SMERZAER

51 FXHR
MOES, EOEH, & YE, HLEES PHEIER. 20060 BSATEREZELTRISLT
—RFEREY TBSARBEK) OV YA 70—, BERIOEZE 81 : 654-663.
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WZFE D BB S DB H B OZEAL. B X OE= 82 1 1295-1301.
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VAR, B HEIC BT e — T AT RS A B
D—DELTAT AT THOREHY EIFH6nTWAS. 2D
E—rTA TR BRI RROBRELEL, 2hZE
TELDOFENRENTEXT. LoL, Bailko ko7
W E T LB CE N O EY O EBEEL
ZITTRKENPTHYE THDH0, HAMETHEL-R
BENEOBREDEMAr —NEREL TWANIENT
IRV, ZORIREE, B S A TELIETEEREL, £
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2001).
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W2 T AT RIS VWA, )11 (2005) %2 Ohashi
et al. (2008)i%, [ ILATNDOFHEEH KL EEHXEZ S
IREBBAEERL-. COWETIIE—FTATURE
R ADHEEAr— ML S~V ORKRGAREA IR TS
ZEICIR B BN, FITIE, FEHRKORIBIE
EER IV, ELABEMBITRESN, BFICHEHFK I
SRIBDOZER A — DS EGE DO RA R T D E
R, Bz XD A RO OEE MR ENERIN:.
UL, #iZREELHELBRA B LN B & E
R KRR E DR IE /ST A= 2 LRIR LD ST
RSN TELT, MiLhdthas &ML FHORK
BB D ERRLF DB AN = X LTARARERE.

/-, WibmEdSRELmBEOL— T AT RIFEE
TiX, EZFE0 B PIcEfE A Loh 1L.5CIERIRICAR
BI—INTATZRESEN, —JF, EEICIESREBI T
iz RO RIC T AR E— T AT
FERSOHBAHRESH TS (BEH, 2009). LaL, %

DIFLAE B ERBICIRONMFIETHY, EBRIZEA
B (b b5IR) B DA =X LZ BRI 57201
IIRREEET DR EREDEEBEHALNTTHILEN
BERARTHS.

FITABIFE TR, BRANIAT YT 5 — (Tl
U C b ZEAs B0 1L 7 o> i i i BE B E % 2008 4R 53 8
RAICERL. £z, ZhERIRHIH EIRORED FE
WEL, HiZ iR L IR e OB 2R R L 72 2 T
i A L L 28 R SBREEE B R T 5. Ft,
W LT N O X EEEHR 2 REL TERBE
WEZ MR CTEBTHILT, [RLHE KGO REGRME
IOV THHREL.
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21 BEAROSEAE

TN A S s - Nl =g - Ri N el et o BB 8 -V L N PAN
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F7-, IR A — Ve 2L LERIRRE %,
AR EEEHE DS 8 ML (0.12km® IZ 1 HiAD
ZEMEEEE) TEMLEZ (F 2 X).
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EITHE, e F— A& —I2AFBREH (BAEEY Ir.
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TV RIRE 1 EL, MITITIZED 20 23 ) EE H
We. 1238, BIEROEREL E BRI 5720,
BN EHE AT BB R FRO R R LB N ER
KRBT TENTNREHERELRE. 2082, #l
RMOBETE Y AEOBRELEDTHLE0.2CLN
THHZEDRERENTE.
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BURA AT (THT102;NEC =548 2~ a7 27—
AS350B3 HEIZHERL (55 4 X)), &L 800m 425 10
FE R O R B e B L7 (56 5 X)) . [fLh
AERAE T {3 A& B E B AR R (I TR o> START), mE X
Wi EZRERS T (PO END) &L, 8 H 5 HIZ
12 W 48 43 ~13 W 58 4, WA 7 HIXAFAT 11 B 15 4y
~Ft 12 B 1T SR EREOK 04 %21 E L.
a7 Z—ORITE AL 800m Bl THY, ZDLxE
RIS D 2L 43 iRRE XK 1.3m Z2A L, RHTICEML
TR {51 362 Bz e AUTe. i 1 Bidma b4 310m,
K 410m OIREREEZL .

iz, NJaFF—ORiEpICEER DB E AL,
FMIREDO KRB ICEE 1300m ETOXRIEL
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F4R B|AIERLI=AYITE—AS350B3 Hlkk.

(20~1300m), ¥R E(260~1300m), FAHAR
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Table 1. Absorption and Emission Data (in dioxane) for

Compounds 12-16

Amax, nm
Compd absorption emission ®r(ns)"
12 335 374 0.50
13 373 430 0.20
14 404 472 0.27
15 417 506 0.43
16 435 529 0.61

* Based on quinine sulfate (¢3¢6 = 0.546) as a standard.
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BRETHHEEZEZBNA[3,11:13], 1 F—hL— 3 AX"ESHHA DNA OEEEIICER
WEZH LS FRHTHEAT BN TH S, Z0RR, FEHEEZE L=HF%2 DNA V5
AW LUESAIZ. DNAO_ESHADNA FIZA o Z—hL— b LEREEShAM, FaEEs
HERWHHEIZ, DNAIZA Uy F—HhL— R LABRWEDIIBREISNRRVWEEZEZIOND, 2. 0T
LOFFIAICBELTIE, ALz &BY, =& ) — 1P Tidk DNA OEEBHRAE L 57-9(1],
AVE=AVL—aEHORIEBRIY, FEWER= Y /) — NV HPICELI-EE2 505,
o, TOMEEBIIFETHLH, BRERIIET LA eEZ2bN 5,

4. FE&H

FA XX R PCB ZBRETHZMEHIEMRCESET LI TOL I RLOREXITRSITHE
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KREEHFE Y a 13, ZLDOANLBPETLBEAT ¢
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AAV FOBBE LTHIERZEX, B0 a v
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5. wkm

AWFFE TR A ORBFEEZRBT 571202, 727 VAVBOBRARKBZ#EH LT
FEERHE, RREE, KIS AMIEN DT A—F &R, BEEEE L& AWIGH R
BREEL CPOX I RBRIEH 2O LT LR AT,

FEESE B VY, BT S 2 L REETH D 72 D KK EOKTROFEE A D b IR B
INRIBICEVEE Lz, BEREENLEANIGHZEH L, BREE L OBREY LA
WL, ZhiCX ViEMEHc bR &SRS X 5 2kits, Vv by, Baz80CREeT
DRERERT SN2 o7z,

ERERTIIEREEIRPAB OB LOSARICL VRV, LB WVIZERAERE
ERPFEIEBLS 2D, Lo AEAFRCRLIE, BRACABSHIZIZERLCTHS
bbb, DFEVHWBREINTEDLHBERI—OMETHIIE, REDBEDSEAN
AR EOEERIZL > TR E-TWV S,

REHETRBRAL O LOSHEEE T Tk, RBRREOMBREEICI>THRR
5, FAILRBRAE THo THHBREENRKEWVIZERRICKH T 2EIENERLS |, RERT
b Al — OBEERE I BV THBREEORE VWRBRRBOFHPREFEEII/ NI RoTNS,

REHE & AWIS N OBRIZERD OO Th AR LR D, ERPLOTHKTS
FA—ETHDy DT 15 BEL RV KHELORRICETIBEEOMHZEL —& LT
B EBENDTENT,



BRR =V INVHEE AW EERBEREY O BB R(LEAT OB %

B KBRS Y #— IBHE -
1. ¥65

ML TR 14 D 16 FIZT C AR oS K742 2ED, MILERCIHI5R, 8.
W, TV LA - BIBEZERERICHEEL TV 5, YU T (Si0,) % ERS LT 2 E-MESR,
Wit Ay MEEL, HEEM, BERMEL CRHSATWED, E2BRREOFEWEY ST,
MIREDORI A Z 2 E68T D, TERENRHI> TOARWREOERANLERESRBICHD I TR
BINTVWDIORHEKRTH S, TNICED, BREASBOERKRFERLEL R->TETWW5E 5 21,
BERMEORHIC I VREBREDY R 7 b@E-TETWS, £, ERBRERIIERCRL, 5
REMEROWAFEEITIZEAER 710 FELUFLESDNL TS, 5T, THhbDELEREEMEYH
FIH - BEBERTREIC T 2N R 2 ER1T O VELRH 5,

EEEPEIBIE, FL3 W EWo T PEEREREY 2 HERLT 27201003, Bé & L TERT 3440
BEVLETHD, A—n IV X 20T, EMBLRO TR RIAX—{Ka 2 h THte, Lo
LB TRV INAEETINT, FKEFPELS TLEL XX RS NBRITZHRE1H 5,
EDTA (=F L 7 I AVUEERE) 138k, didn, &, =7, 0, KBREEZDERA T I
xt L THRD TEVESTERRERZ A L, k25K 52 L CEEN DO YL AIREL T35, - T,
EDTA % ViR S 872 KSR CIRUAR -0 S LB E 1T 21E, EHEMEBIR, 83V 6EMBvcL
BFOESR*SUERA A V20T 52 LN TES Z L3 EFREIEVRY, 7, DHE®RICES
BEE, SV ZERDETERERELEMEOTT R, 5 I v 7 AHEERE L CHlERTRERE K
Wed¢Z26N5,

£ Z CTAMR T LRROFRICESE, EDTA KIBKFE F CRAR—AL IAVNEEZITH Z LI
K, EREBRE»OESBREELEBKE Y% 28 L T ) ARSICETRHROBIL 2R T,
RS VS VI LR BREEE B ¥ — I TR AR 2 (T o =B SN b DL TR 5
yIEW))EHEA L,

2. Kk
2-1. A7 v VOMBRSH

AWFFE TIE, EBRICEBAR—L I L0 21T 5 REE
LT, ML RFBREE Y o ¥ —| CIERBER M % (T
o BRI EBRICHE S - BB IRCL TR T v O
EWVWINEERLE, TORT v DIXEEEENE L C
EEREICLIVAEBINTWS, BESEY - Tl
BESETL L. X 0 MR BEIR LR %2 (T-> TR Y, @R
WCBOWTHERDEZRE L CRET SO RIEER,
AilaAlE L CEREEEZRAVTWAS, Fig IKAT vy PN
FERz2RY. DRVAPVCHRRTHY, Kaznizy o
ATV, BRROOBIEEROZD TH S, e N
ATy VOMBEITEZITI DL, AT 9P0 , e e—— m—
TG-DTA WER R ok, To@RIcEST, = L& ERERL, A0 CRMIRER
7 v ¥ % 100°C T 12 RN L CROBREZ T 12 -
EMARRIC LT, 2, KORELERT v % & 52 450°C T 24 BEEBVLER 2 1T\, &R LR
ELT, BRBBEEONTEZRAT v DL FPEVABER T v U7 809 ) KOMBSSIT 230 X BT
EE2RWTIT- T,

2-2. R 2 L ALER

BAR L I VB TAR - IV EDRT v PHRO K IEEDETZ EfEIC T 5720
(2, BMLEER T v IO UTof, BULBRR 7 v ¥, EDTARE(=F L > U7 I L IUEEE ~F b
Uon " Kfne), MK, BER Smm & 10mm DY L a=7H--L(EE 5mm:500g, BEE10mm:



441 g)% 700 ml AN Y 7 I FRUR » Mz AL TRAR—1 I V0B % 40 BFRE, A v ko[BG 200
pm TfT 572, EDTA 3£ HkI% 37.224 g (0.1mol) CRHEE L, MAKEZ 50~300ml, 27 v V% 2.5
~100g £ TELXHT=,

2L SVALBRER, W5 DIkl X o TR SBEE (T~ 7, BRSBERICR O KL
50°C, 3 W5 TSI ST, O XBAPHEIZ X0 MRS & 1T o 7,

3. RLBE
31. AT v PO

Fig. 2 {2 A7 v Y0 TG-DTA HIE DFk o ———r+—r———— 700
Rxrv. TG TIHRIERMMGER)) S 2 :’:__ - s00
100°C & 400—»—450"(:::7)4%*(@%0)@:}/‘ 4l 5 {500 =T
BRSNS, 7 DTA TIL400~450C 2 | | lio 2
I TRBAERT E— s REBRSH = =
72, FH B 1000C & 400~450CIcnt  § 30 3
TOEMEZNENRT v UHbOB B 200 =
K, EMROMEEICHIET 5, ZORE > 100 &
2B TRARIREE, BVLERIRE & 2 1 :
21 100C, 450C L L7, s, 3 16 L 100

NEBEDRT7 v, MMLERRAT v P, 0 100 200 300 400 560 600 700 800
BUNEE 2 F » CDEH % Fig. 3.412%h Temperature / °C

ZNRT, SRR T o PO ITIEERH
o TWBHIHBRATH 7= (Fig. 3)73,
&bz 450C T
BULEE A TH &,
R 2 TR R I
IR0 ER
X270 24 W
%1212 Fig. 4 ®
XoORK@\AIZ
ot

100°C, 12 IR
TSI B :
MRS ETHMRR  Fig 3 25 5 D% 1000CC 12 K sk Fig 4 HH2 T v 2% 450°C T 24 B
T oV LR WG, BRRICLEE®RRT & MIZVLFE | - BV R T » ¥
7 v U % 450C
T 24 RFHIBVABE L 7= 8082 T » POBERBREL (T2, TORERT v 100g Iz, KA 65.9
g IEPERRD20.1g, ¥off - BULHEZICEONIBUWEMRA T v VR 141g HEN TV,

BULER R T » VOMBR ST 2R E X BBEIZ X VT o7/ 8% Table | (oR-d, BULBER S v &
POELRBREIWVIEEMH LK > TV BN ETIRINLRVOT, TRICHT 5 mol tk TERT
L7z, 8LBR R T » U 0.1mol%EA EAFFE L TV D, Table 1 (27 L 7= Ti, Mn, Fe, Ni, Cu, Zr, K,
Ca ALSi D10 TR TH 7. 0.lmol% Kl CHRIHENE R LEBER NN, ZhAbEBERLT
E® 10 R CTHEFF 100mol%iz 2 b X H IR LTz,

BULBRR 7 o VTR L ZVDILSI T509% TH 5D, KA Fe T3 2%%2 b5, HE Al Caid
¥%, Zr, Cu 23 1~3%FEL, BYOTHKIL I1%KRl ThH-7-, > T, BAER T v POKBAE
T EE Fe,0:bDNLDTHEEEZBND,

Fig. 2 27 » ¥ TG-DTA JIEDFE F

Table | BUUER R 7 » PO (mol%)

Ti Mn Fe Ni Cu Zr K Ca Al Si
03 0.7 31.2 0.6 1.3 2.3 0.7 5.3 6.5 50.9




3-2. BULEER T - VDBAAR—)L I LALER
3-2-1. AR — INVNEIZBIT B AR —)L, EDTA DR
BNz, BRAR—L I L0

231 B R —L R O EDTA D% M= —a—F 5t W — T —F
RE2PF|ARB7=0, R—1LDH, 90 Heat treated sludge 3.5 g, Water 100 ml, 40 h ]
EDTA D%, ZLTHARy b o 80F ‘
AN B A TCENENRRE o 70 m : Heat treated sludge

— NI N Z{THoTe, ZZT E 60 - EaD“T?AnEﬁI;.OnEDbEII\

IFBVLEER T v 35 g, MK ,E 50 - O : Balland EDTA

100ml CERZITo7-, A% 8 40

BONEHROMBEZEEXH & 30F

HECTHLMC LIRS Fig.  ©  20f

507RT, R—=1LOHOBEIL, 10

FEAEERBERETET, Si 0l— e imm 8
@%‘]’%BE&&A/&Q'%iT?:sz’\Q Ti Mn Fe Ni Cu Zr K Ca

EDTA DA DBEL, Ti, K Al Fig. 5 A—/ D%, EDTA OF, FhEH Y DFETHL
ERLERBOEISNETHD L, HRAZ vy P BRAR—AINAEB L TELREHRED

Si DEIA b 50.9%H> B 66.4%F R HTRER

THM L7z, A—/)L « EDTA [

FANTZEGE, TL KAl ZBRVWEEROBEIEGNELL B LTEY, SinREb 75.7% ETh kL
oo ZORERLY, BAA—N INABIZBWTEBRSDBREDRLZ EiIF5121%, H5EKRY-
DRTDZ &P D, A—/L L EDTA DM EBMBETH DI EBahD, £z, R—ILOBNER 5
v OOMERED, IR T v PREN S DOEBESOBHEZMEL, B L-&BA4% % EDTA 8
TR L CEERZ TR T AL W) A D= RAICEY, BB R T v O bR BRETREIZZR 5
ZeEIDFERITIL TS, 7238, EDTA DA TERARN—/IL I VLB L7ZBAICS, BETERBRK
SOBREDRPR OGN, ZHIESERWERT v VORENNES L, BIKE T 3 REEN K
ENZ b, R—NRLTHZDEFAT v VRANOELBESHE] LEN% EDTA 25Hi1E L
TEEEREFER LIz EEZ NS,

3-2-2. fliAKBE(LER
BULERZ T v D% 3.5 g TREE

L, #ik&EZ 50~300 ml £ T°E 100 T T T T T T T T T
LS TBRNA— VI NVAHEE 90 - Heat treated sludge 3.5 g, 40 h
Tolc, WEERLNIZHAD o 80
AR 2800 X BlEIC TRk B T0F m : Heattmated shidge
W% Fig. 6 059, Mn, Fe,Ni, £ 60f  Watr 150 i | Wator 200
Cu, 7r K_Eg LTI, 50~250 ml ) 50| : Water 250 ml = : Water 300 mi
TRAFELADZ VMRS LT & 40F
20K, 300 ml TixHEY 05 30-
WO LTWARNWT ERSME, © 20t
[pRrER=CNBRRTOFIE — 4L 10}

%D =TT 1 AR i oln 1 BA 1
%ﬁm | i%?%ﬁ@%%@gg O Wn Ni Cu Zr K Ca Al Si
AHELEEZ A, 50~250 ml T Fig. 6 fikBEZZL ST TEEROBNER T v V%
iZ Mn, Fe, Ni, Cu, Zr CENZEH BRR— I VLR L TE LN REDOMBRO TR R

97.1~75.0%, 98.1~58.0%, 98.4

~60.9%, 98.1~62.6%, 100~89.3% T@\  DIZxt L, 300 ml TiX42.6, 11.4, 1.6, 14.8, 66.5%& frER
BELIETF Lz, T, siAESEKT S EADEROEOBUER T v Ictd 3R —1 0D
EEADPFEDN, XD E250 & 300ml ORICERR =LV I NVAEEZT-> CHEMEE R S5 o %
N6 DBRBIKT DIEHPHE L RAMEENLBEIHNGEET IEDEEZI NS, Fe T



50, 100 ml DEREZFRMD 150~250 ml D H D X D H{KL, Cu TIX 50 ml DERELH 100~250 ml D %
DEY BEPoTz, T, WCHKED D724 E T EDTA BT E 1§, EDTA OEREES %2
FSEL Bl EHE oL EZ NS,

Ti, K OBI&E, BAYLEZoLHNED LEINLI-0bHY, R EREBIZ LN TEXR
3o Tz, Ca X 50, 100, 200, 300 ml {IZDWT I, BBV EA L, 72~74%0 LLBHYE O BRE R
2R LTeDIZRE L, 150 ml TIHEIGIXIZE A EBAOET, 250 ml IZFE > TR L=, 150,250
ml TIXEE A EHDINIELL EDTA LEEEEZER Lo EX 6N EH, ZOREIZHOWVT
IR TH B,

Al DB ITOTOHIAKE THABEANC L RT 1~5%REEREM Lz, Zid Al BEIX EDTA &
$5R%ES T, Mn, Fe, Ni, Cu, Zr DFFTELL DR fE - THAIICGFEELRZ T3 n s E 2
HiLd, BH Mn, Fe, Ni, Cu, Zr ZF2E L72 150 ml T Al OIS IIHRKRD 12.1%% = L2, BER
BB BN >72300ml TiX79% TI%RE LML TRV EWIRRELZOEZZTEHELTY
GBS,

Si DEIE IXAERRTD 50.9%7> 5 50~250ml T 73.8~82.0%F THRIAN L7248, 300ml Tl 59.5%&
HEVEM Uo7, Z OFRERIX, 50~250 ml TD Mn, Fe, Ni, Cu, Zr i1} 2@V BRER L 300 ml
BT HEVBRERERBRLIEEREVWZ D,

FRIZHKE 150 ml DBAIZ, Mn, Fe, Ni, Cu, Zr DFRERL Si OBIENE b EI > 7=, 50, 100 ml
Tld Fe & Cu ODRERILERIK <, 300 ml TiX Mn, Fe, Ni, Cu, Zr DBEER & Si OFEIEG R K->
T2 EREERBTDHE, MKEIZI150~250ml BNEDELTWVWD EEXDND,

3-2-3. BB R 5 v DBBLER
MikEA2 200ml ICEE L, 2

MR T o VB 25~100g % 100 S R i S

TE S TEAR—L I AL 0 Water 200 ml, 40 h
BLELEOREXBRAERCL o 80F

BRI ORERE Fig. 710R o T0F | = : Heat treated sludge |

+.Mn,Fe,Ni, Co, Zr icBALTh, £ sof [ o = Hesftecdshudge

25~45 g TIRIHFEEIELLS £ 50 459 ®@:50g m®:70g
BHOLTWBOICRL, 50g8, & 40

LToOBPIEHED RVHINEE  § 30

MERBARWY, BEHKOKRE © 20

H% 322 LFEBICEELE L 10 :

%, 2.5~45 g TiZ Mn, Fe, Ni, ol — L - L

Cu, Zr TENEN 75.0~64.7%, i TR ke NP b SR
88.5~72.5%, 92.2~78.1%, 94.8 Fig. THVLERZ 5 v VRE ST TEE LMART
~86.5%, 99.6~97.9% T\ D BRA—)L VIR L TH B R OB R

WXL, 5.0 g BLETIX 515~

25.0%, 18.5~0.6%, 7.8~0.0%, 28.4~0.0%, 92.3~81.1% & BRERMET L=, HFiZ Fe, Ni, Cu (2317
LEREROETHELVDOIZH L, Zr TR LENVLDTYH 80%LL EDBREREZRL TS, Zh
i, BUEER T o VBENRL LD E45g 00 5.0g i8NS AMIICBLIER T v Ch & RS DB
DEEREEEEIEDZLDOTEZEDTA DRE LRI 727D EEXBNDEN, 45gnH5.0gD
M CRIRICBRERBN B L TV B TR EZ I TRVWIERERH DI b, ELRIRFINMLET
H59,

Cald25~100g EFTOTRTOREIZR LT, 78.8~61 4%D LB W REREZ R LT- - T,
Ca i3 % E K Mn, Fe, Ni, Cu, Zr LA LIZ EDTA &85 EZEKR LT WEEZ BN S, Ti, KOEIAIL,
3222 LAHRIZEAD LTeDbbNEAD LM LEDLH D, R ERE2BGLIZENTE Do
ey

Al DEIEIT25~45g TI%HR, 50g A ET8%BTHoT, 322 DFA LA, ZDEES Al
B&IX EDTA & 85KZ1E 5, Mn, Fe, Ni, Cu, Zr DFFELL OB T - THAMICFER 2 EiF T
WaAEHEEZLBND,



Si DEIE IZALERRTD 50.9%H> 5 2.5~4.5g T 78.9~84.0%FE THIM L 7225, 5.0g LA ETiL61.6~
56.1%& EVEINC & EF o7z, ZOFRERIT 3-2-2 DFA LR, 2.5~4.5g T Mn, Fe, Ni, Cu, Zr
BT E2mMWVEBREERL 5.0g U EICBIT B EVEBRERE R LR EV LS,

PUEXY, BUBZZ v VBN 45 g LT THNE, EREDZBETIDCHEY THD L VL
DM, 25~45g THIIER T v PEPM/PIWVIEERERL Si0BIEREL RAER H -7, 1
I225gD &% 84.0%E Z DEBRZE U Tk Si 0BG %R LT,

3-2-4 [E1¥ERR

RBAR— v 2 VB DR ¥ %
HRDZ LT, ILICRBD £ - : Heattlreated’slud a[ j : I I
DERENAIREIZR D DTN 90 | m : Heat treated sludge 3.5 g, Water 100 ml, 40 h, Once 7
7},&%;{’ @5@@2? % &k 2 80 | O : Heat treated sludge 3.5 g, Water 100 ml, 40 h, Twice |
g, MR 100 ml DEAGFTERR T 70
— N INMBEB LA E, o 60f
FHEER U447 2 B A A *E 50 -
— VIV EfTo-, 1 BB, & 40
2EEOERA— L IVMEE 5 30f
KR LRIBEROEE X ME O 20t
(& & DR T DR R % Fig. 8 10+
T L = 1 1 - |
Egiff‘ Eia;ﬁ‘igfm} 161: }z}; O Wn Fe Ni Cu Zr K Ca Al si
DEIGHEZELLIWD L, BT Fe Fig. 8 AIL&HTHOER T » V% 1 BB LV 2 [EE
IX1EA D 11.8%05 2.4%%F T ARAR— LI NVAEE L THE LN BROME ST R

RELS B LTz, ERUTHEEY

ROEHENFKBEDL DHMOILEE TEL L, SiDBEIAIX1EIR D 75.7%H5 5 80.1%F THlE L

2o ZENUIZXL, KAlDRIGIZIZEA LR LA o7z, CaD&IAIX 1 BB OLETIIHA LT

DR L, 2B TSz mMm L=, 1BHTIXZEDTA Le&E2FRK Lo L, 2B B ClE

U oTeZ ENBZBNDEN, TOBREIZOVWTIIRHATHY, SHORFBULETHS S,
ZOFERIE, BAA— AV INVABOEKEZERDZ LT, Fe Z2H0E LIEEASREN T R

WIIBEABRR LRV bWEIETELAICRETEXAAMMESEEZ TR LTS EWVE 3,

4. FEwm

BN =N INVABIZBNT, R—LOARDOEFEIE, FLEALERBREBRETET, SioBELHIF
EAEWZ o7z, EDTA DADOEHEE, TLK Al ZBRL EROFIEVETFHL L, Si0&EE
% 50.9%M> 6 66.4%F THM L 7=, A—/L « EDTA li 5 ANZHE, T, K Al ZBRW i ROEE&
DELIBALTEY, SioFIED 715.7%FThRILE L, 2T, BRAR—1L I VAR IZBWNT
RS DOBREDRZ EiF 5121k, A—/ & EDTA Of EBHLETHB,

CEBMUEER T v VR 35g CTEEL, MiAkEZE 50~300ml ¥ T EETRAR—L I NN Z1T
27c& T A, Mn,Fe, Ni, Cu, Zr IZBI L TiE, 50~250 ml TIZFEELR 72 D BT 5 DIH L,
300ml TIEHE VA LizdoTc, F£2, Si ORIGIXAERRTD 50.9%70>5 50~250 ml T 73.8~
82.0%% TN L7243, 300ml TiX 59.5%& HE VLA >7=, 50,100 ml TiX Fe & Cu D&
FERPERAIIE <, 300 ml TiX Mn, Fe, Ni, Cu, Zr D}RER L Si ORIEW K -7=Z L2 EET
S &, MAKEIE 150~250ml S b L TV A EE X b5, FFICHiZKE 150 ml DBAIZ, Mn, Fe,
Ni, Cu, Zr DERER L Si 0EIEHE L@ o7,

s MIAKEZ 200ml ICEE L, BOAEER T v URE 25~100g FTEELIETORAR—/L I LALE
L7z& Z A, Mn, Fe, Ni, Cu, Zr IZBI LTI, 2.5~4.5 g TIIFEEAE LI BL LTWBDIZH L,
50 L ETORNIEIHED RONNTEAER N7, T2, Si DEISITLHERATD 50.9%70>
D 2.5~4.5g T 78.9~84.03%FE THM L7223, 5.0g LLETIX61.6~56.1%& BV Mz e Ex-
Teo UUELD, BUAMBR S v BN 45g LT THNIE, @RS ZBRETIDICESITHD L
WX BH, 25~45g TEUER T v PERI/NEWIEERERE Si 0RIGHE L 25 H -



oo FRIZ25g DL X 84.0% L ZDOEREZIE L THRKD Si 0FIGE R LT,

cPliAKEE, BUBR T v CREES T, Al DEIAIETWTHOSE T AT ~THIN L
Tzo ZALiZ Al BKIZ EDTA L8R Z{ED ", Mn, Fe, Ni, Cu, Zr DIFIEEL DR ZE - TR
WCAFERREZ BT TV a7l EX bbb, CalZKIBOBAFIELENRV B L, 788~614%
DB WVRERZ T LR, —HBD LARWEERH -7, TLK DEIEIE, BY Loy
HNITD LML I=0bH Y, RMMREREZ/BIZENTE o1,

- 5lRE35g, #ikR 100ml OFGFTERRIR—AL INABHELNTHEKSY, BERUSLMHT?2
Bl DRAR—IINEfTol & 25, 2 B HOBRAR —/L I )VAAERIZ XV, Ti, Mn, Fe, Ni, Cu, Zr
DEIGHE LI L, FiCFelX 1 BB D 11.8%5 5 2.4%F TR E B L. Si0EIE1175.7%
5 801%E T ELE, ZORRIL, BRXAR— AL INVABORKEZENRAZ LT, Fe e
LB EBERK S % BEIIFERABR LNV BUVIEIEREICBRETX AR EZ R~ L
T3,



AE—BEMO BRI R R REOEESETECET ZHE

B ILRSERE RS B AP ERIZERE (B - BORKFMBERTERT) SRR

1. XLHIC

REFO_BLRFE (CO). A¥ 2 (CHy) . —BIL-ZFR (N,O), ZELTABI—R
YER EORBHFETMEIL, R OHFARONEL CTEHICEKT TV = F A F—2 k%
RLTKRRZERD, #HEROEHRIREZ LT 5@E 275, i@E 50 FERMICERH X - HiEkiE
BRibix, KB RIPOBRENRIEOBREREMLE DO ThH oA EEMENE N &
NTW5H, ZhbORERMNT., (LA OKRENEE 2 ALERICEK TSI HOTH Y,
19 HERECAREIEIN LT TV 5, £DOH T CO L, IREHRZEOFTHL RAFICHEHEL
FEL, HBREBE~DORENRLKEV, £k, CO I, KRPIBLT, RFELT
DB THECE EABEIC LIRS 9 L, REBBER LFITWDERETERLTWVAS, A
RIEIRD CO, DHIT LY . KERFD COMEN L 251220 T, ML BEIRICERY A
EFNZEEBEO LIZUHLFHLREN TV, FROKKF D CO #EE, KK - WBIE -
e EAMEIC ) 2 RBBFRORMNAZENL, T L TEBEHEED CO, DRME % EREIC
RS D UERH D, e, ENLOEAXEHORZ IR0, ThE5IEREBITHERAL LT
DRBIRREZMATH2 L, KFEB/RICET2HBME2N EXEILERD S,

KRR EMER D COp 2% TR T 2B 2 FHMICIBE T 57201013, £ O RERHBE
LR UREA 7 — AV CRIET A SLERH 5, 10~30 SREDOB R 77—/ T CO, KM%
EHEHE T 2 iRFEBIEIX. CO, KA AT AR 2 ERAMICEMTHZ LN TEDLE
bR TWD, ZhETOBRMKERLS., MAEKICL S CO, RBREXHETS LT, 2
[EELEBHE (WPL fH1E, Webb ef al., 1980) 2AEiSEFMOEEES = L ZHALMITL
7= (Kondo and Tsukamoto, 2007)., if@#HBIiEIZ. KEBERABRICEIT 58 EREE L CO, iR
BHOEMEBOEHEJEN S CO, M EAFHET 5, CO, DRKREMES Z EHHIET
5 Z &L DTE % Open-Path ZLDZEHEE (OPGA) X, —BMLRFEOBELEBZHET 57
DICWPLERLEL RSB, — 5T, CO, DENYREB % JHIET 5 Closed-Path Bl %
Bit (CPGA) ITWPL#iEZMLEL L2V, CORBBDB/NHHORE L 22 B L
7= CO, DIRAEB ZJE T A /-04HE (Fuehrer and Friehe, 2002) #4LEL T3, Zh
B ZEFRICAMZETIX, SMEEIZBW T, fEOEBFHI X > T CO, O ME % FFFHIE
L, CPGA [CLEZRSEMEDOFRAMEL . MEFOFIEMICERNBAE L 5 ATREHIZ OV TH
WA,



2. Ak

W BT ZE AR (JAMSTEC) 23 M9 % MEPEHIBRAFZEM A5\ ) @ MR08-03
A PICWT, 9 2DERTEH 156 BfThbhi, ZhbDERRBWT, EZEAL
(I VHHERE L | FRH GRS 4 ms™ LB oy HAL R HERE T & B —E DR/ NEE T 5.5~15
RIS o7z o TIRAEBIEIC L » TR R E 2 8RBT 2 RMARIT bhi, ZofiE
IZEoT, Z2T7~vA P My TTFovF~RBLEBA VAT ABRRET 5 KKEAALEO
BERICH LT, EOBR OB LEBER/IMITHZENRTES,

BRI AT AZ 2 2 (BT 7 v 7 ABRIV AT L L BEOBEMHIES AT L) hbHR
D, BENLOBEEMN24m BEIALOREIIVKEmM & LER) IKHD 74T <A D

My 77Ty XICERLE(R) KT 7 v 7 RBRIY AT A%, BEERFRER (KAJO,
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=R 8 Occurrence of myxomycetes in relation to decomposition of fresh leaf
litter of deciduous tree and evergreens in a temperate forest of
south-western Japan

<HE>

Many myxomycetes occur in leaf litter and humus in forests. Some foliicolous species seem
to be associated with forest floor litter (Gray and Alexopoulos 1968, Ing 1994). Certain tree
leaves yield particular myxomycetes species (Harkonen 1981, Stephenson 1989). That is,
myxomycetes which are likely to associate with the leaf litter microhabitat of trees. However,
the relationship between the decomposition states of fallen leaves and occurrence of
myxomycetes has not previously been investigated. In this study, the relationship between the
decomposition of freshly fallen leaves of deciduous trees and evergreens and the occurrence of
myxomycetes was investigated in a warm-temperate secondary forest.

The study site was located in Okayama city, south-western Japan. Observations were made
over a 10-month period from February to November in 2007. Samples of leaf litter consisted of
deciduous Quercus variabilis Blume and evergreen Quercus glauca Thunb. ex Murray, which
co-dominated in the forest. The leaf litter samples were collected in December 2006 and in
April 2007 at the respective defoliating season. The samples were deposited respectively in
plastic containers (80 liters) in order to separate leaf litter from the soil of forest floor.
Decomposition processes of the leaf litter were studied every month by the litter bag method.
Myxomycete fruit-bodies were harvested by inspection every two weeks. Abundance of
myxomycetes was estimated by calculating the number of leaves which produced fruitings of
each species. The mean temperature exceeded 15°C from the end of May, when humidity
became 80% or more, followed by the rainy season when high temperature and humidity were
maintained until the end of July.

On leaf litter of Q. variabilis, the mass loss was faster during late July—mid September
compared with other months. On leaf litter of Q. glauca, the mass loss was greatest during late
June — mid September compared with other months. Species diversity of Myxomycetes on Q.
variabilis was higher than on Q. glauca and species composition differed between two
myxomycetes communities, e.g. the dominant species on Q. variabilis was Didymium
megalosporum Berk. & Curt,, while Physarum melleum (Berk. & Br.) Massee dominated on Q.
glauca. At the time of about 20% of litter mass loss, the occurrence of myxomycetes reached at
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peak with both tree species. That is, the species diversity of myxomycetes and abundance of
fruiting bodies had maximized at the same stage of leaf litter decomposition by both the
deciduous and evergreen trees.

In this study, myxomycetes occurred abundantly in the leaf litter accumulation deposited in
the containers placed on the forest floor. Myxomycete communities differed between the leaf
litter of broadleaves and of evergreens. Myxomycetes occurred in the initial decomposition
stage of both types of leaf litter. Therefore, it is thought that many species of myxomycetes
occur at the initial decomposition stage of freshly fallen leaves of various leaf types.
Myxomycetes on decaying leaf litter may feed mainly on the leaching components derived from
leaf litter and those microbes which use the more readily decomposed substances in leaf litter.
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<AHE>

Urban and industrial activities can introduce trace metals into aquatic environment, causing
permanent disturbances in environmental water ecosystems and leading to environmental and
ecological degradation. In this study, a simple and faster of multi on—-line pretreatment method
(multi AutoPret) using chitosan-based chelating resin was developed for determination of trace
metals in environmental water samples by ICP-AES. The multi AutoPret system consists of three
sets of the Auto—Pret system and 1 more selection valve for selecting an introducing line to
the plasma. As a chitosan-based chelating resin, ethylenediamine— N, N, N' —triacetate—type
chitosan, was synthesized. The synthesized resin showed very good adsorption ability for
transition metals and rare earth elements, while the resin did not adsorb both alkali and
alkaline earth metals in acidic media. Almost all of the metals adsorbed on the resin can be
easily recovered using a nitric acid solution, and then measured by ICP-AES. The effect of
column conditioning, pH, flow rate during preconcentration and elution step, and nitric acid
concentration used for recovering of metals retained on the column were examined. The proposed
method was fast, less reagent consumption and waste, and low analysis cost compared to the
batch-wise method. The: proposed method using the synthesized resin can be applied to the
determination of trace metals in environmental water samples. (E'mH LR UEZEFIHIZFTEE®
B ESREZKBEICHH L, BREAZEFRHICERT S, AFETIE, S M Ur2EMLTXL
— FMEEZAR L TEMBA L T A VAILE T R T A Multi-Auto—Pret) (IC AV, flifE THEE R
ICP-AES D 7= DEEMEEZ B LTz, Multi-Auto-Pret ¥ AT AlX 3 #AD Auto-Pret AT A
bR5B, BRLEZF LT IVNN N W ZEERY A THIBIIEBSBRRUH TR TROME
BRECELTEBY, TAHY, TAH) HEERERE Lieh o, ZOBIRICRE LIRET~T
DEBITMBEES 2 &L TESICERTE, ZLTENL%E ICP-AES TRIE LTz, T LharvTF 4
a=27, pH, BIEHE L BEEOROREE DT LIIETFETIEBROENROZDIZER LM ORE
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THE YAKUMO FOUNDATION FOR ENVIRONMENTAL SCIENCE

telephone: 086-252-7670

facsimile: 086-252-8918
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