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AEHE=" "k ¥ -F E—
*—-7—F IR, HEE, BHELE, RESR, BRES
R LE, & iz b8 7 .
" = IR LE, ZOWERCHBAbM L S5, %

BB R DB, AR, PPN, BE
SRCEELREYEH>CV5, LhL, 20BEO4E
BRI, BRECHATASORBEYSHLT VB
AFLTHSD,

FHRORELTH 5 HRBE L, ILHERERRE
ARETBEBERHREREIE CbisHLmEEIRaTR)
DEETH5K50ha DB TH 5. = OBE ORI 22
ha BAFOLL A - TV RBIMCH Y, 1960 £
PRI XTI r BLURAYERYE L THBERBRMTH -
7ed’, RADBRHTORKOEEYZHT, ELE
BILEREDIBIETL TS, Fh, ZhITH,
HEDSEL, Fogn s, HAERLI ~41¥+r0BA
PHETL, BE o r BHEOHEBRIIMN L hac ¥ o8k
PLTW3, XBER L CRAZLOBIHEOKRE 0
#, WREToERE X 0'Z OBEDRE EHHEIZO\
T, By o, Fih 62, il 5%, MIYAJ
5 X b B e s TR T3,

BEOQ, FritiploRBYm. T, SEHRER
B EBES oz oV TR LT TE 12,
FHR TR, gEo» LA CEESA» b—HORBKER
BERIRL, et L AT, REo—@E
EFECEMA R, E0L5RBEYRIELT
CHIDERB LR, g, BROBESROMERSE
ERBLERRL, gesesk b oHBRT -1

2. RESIUHE
1) $AEH

RENRE L RERFEoIt, KESORER LY
BRADHEI B oW EB ™ it X DBEL R
BEhTWa,

SEHERUE R Y e BEOWER S X 04O A T

* WINWEEAY: (080 HILTHABEETT 2-11)
1996 4F 10 A 18 H 2ff - 28
AARiEE st H68% MSH p. 527~535(1997)

SR OBRIZE M- TRKESETHEML T
5., COMBHETEL6 L% 1 oRFER M
} X ORI HEKTH B, SHI-ZOMERITH -
TRBROFHENBROGHRIEEXEL T2, 1,
BE L1 BROBENS 2 = A FHHRBALLN, 2=
AFHFIRIXTr L) BBECEEALRATAE Eink
b, BRERFOEREY EOREETS, 71V
12, ki, BREIFEEEXTHERLY, (X757
DEFRMEL, CheBZRTH, #>TI7v1¥FYD
BAZBROERLEIMEL, ERbL BRI
WTHIARENRBATB X 513y, 20k 5 ERE
CHEFIHECRR L kR E 7o T, FRBK
O R TEERICHE LEd T\ 5,

2) BRERREORR

BREEHL, HPL ELRICL, s Ay BELE
BT 5 EEHHTER L 16 HiK 0 IR LA, BREHEN
MR OBFRTBEIEB 8, BEMAB 24 CHD (Bl
), ZHREIIScm ECoRRE T e » 2RIZEID
&Y, FIREFOLR 1%, LRI UOTRTLES
X OB OR e 51382, FoBRC2HLE, &
hooRENR, KAZO T, BREQR, vy vEs
b Y v a8, pH (CaCl) oHiE R X S RO
BREEORNCHRA L, T, Ho—BLERE
L7, MBRELT, 25K, £2%, Ko, BRifE
DHIECHERA L, i, fle, BEE (TXTXT7
cm) BLU7 1Ay — 2z d BRESYRIL,
Bitiksy, AR Y OMRE, RIEE, %X UMK
HEOHEIHBRAL .,

3) #—-YrIBE
_ECmEslTR ko 3 (B11, B15, B23) a5
e5—He—t4v 75 —2AWT, 20cm ZE2BR
DEHENEREYIRNL, HREMOHES X 0igs
ROWEXTTo. BllEIUB2327 =159 0@
ADEL WIS THD, BI5 3§ X7 rBZodMf
SECHYT 5, ko, HREYOHERNRRERS LV
Ry hoEPEEREOREC L h T -1,
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0 160 200 300 400 500 600
i2) B (#E-, m)
BLE  REGFONFEHIIRIC 3¢ 5 HEE & HEDHTE (B8~B 24 RRHOIRIBERETT)
FEISY o Fc e L.
4) oEE TRD7, ¥-MBEREER, RMTT7s08r -2

BRI b OBMES R, USDA™ 0 FEL,
KIFARL, FEHECH v -2 2.5 mL ORBERAE
% 100mesh ® 7 & 4 LGk % L, unrubbed 35 & O°
rubbed SES R Y RD:, WFEEHFH 10 EEHIE
L, FHEXERYEY %R,

BRAHALEE 2 KAILA DD i » TRD, T7h
bbb, 1 1.0gHYDRBHEY 100mLD0.025M &' =
VYRR Y Y AR TR CISEKMEE LA, &
OMBELXAABL, A2 0.025ME 2 Y VEEF Y
v AERTS BIEHR L, 550 nm 35 X UF 340 nm 0 &
HEXHEL, BO5h By 100 5L AcE2RHEL
B & L, fods, KAILA o © xR EF % 550 nm
TOLFE I ATV 52, ISIRIMAH 6V 278 6 b,
340 nm CHHE LA,

LRF R L ULERE, BIRAIcELEEL R, X
CN =2—#—-MT500 ik b BT L7

ey vEFFY Y AR, USDAR s X U
STANER and SILC'Y i\, 7 o< b FREKICEB AT
FRLEBROC e Y VRS + Y v ABHBOBREEL
ANTHEL, BELEEoEYRDI, JWCHEL
PEE KD,

FMERBES X OCAFEMR I, RLE (TXTXT
cm) THRLCEARARBORBE L% 105°C CERIE

(Fi33.57mL) HIFERL RK L% 105°C ¢
BEETRD,

K&z, REESREY 550°C T 4 REEIMBA L 2o,
BRERKDE LT YD D%E LTRD:,

ChBEDHECOWTIERLOFRY THFHLLE
i/ B el ‘

pH (CaCl,)ix, USDA' imfe\s, 2.5mL ok R
B 0.015M CaCl, 4 mL #il 2 (RKEBEHO0.01
M), BAELSA¥ LT IRHKRER »¥521m2n

& pH BB iccHE L.

Y ORI IRETE (TXTXT7cm ILF54) CERER
LIcARRIBoRK L 1000mL A — % —cAh,
0.1M NaOH # 700 mL %1%, #J AETHEEE
%, BHEYBR»EITDOCH 1IBRKRELE. 0
#, 28mesh 7 v A4 % LI L€ 70 mesh 7 4 1 L Ha,
5 Bz 200~300 mL O FACEEL, L TF+hEFho
7N B BRI OWT, YYORE %5 Tk
W DR, ROCTHHORY 105°C clgip x4,
LYY OV ORI R DI,

B ROFREEREILUTO L 5 2iFo 1. Bk
LRI B L - RBREE 5 mL ¥ EHECH o
Y, #HE6em, £ v api0.75mm OB 7 1A hiz
BL, KBPCH0ETFE, b, kil
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%, BREYBBEAZLEOMCcI0E ), BUK
IAACR L, ThYBokBhcH0ETTX,
KEY > TR LR L, HSHITRY OBFREXTWEL
7o, WEBSEEEYEL, FHlEv%BTHRLLE.

3. BRBIUER

1) BERGEOBRHEY & & U RE

B1~3%ic, ZRBWEOBI11, B15, L V'B23
MM FE - Y v ik - T L - RRBE ORERAE
Y3 & U rubbed S I H R L 7.

Bl1lshmfhifes, MEEY»SHHT5E, REH»
5 270 cm ¥ CE IR L, 270~390 cm ¥ C{ESL
REt, FhUTRELEECH-7 EB1HR). £F30
cm ECRKIUKNRZ L » Tk, T4, BURBREO
T (210~270cm) i, YFYIF ¥, vF v/ %
L EDORERR = v d&Eh, PRBRAEERLSR
LT3, BlliiEoB#gESRE, £ (0~10cm)
TIR%E, ThUTOBMBREOBESI (W
30%) LH~BLFELEL, BRMbicE D s X7 R
ROBBHRHETFLCWBZERTRLE, TX270cm 1L
ToBMRRE 3, BESRZ0%ATTHy, 4
BROBALRECH 1.

BISHImZ s X r HERTH Y, HMBARP 3,
*t, BEORLOIDIK, BE270cm ¥ CoREHR
Wz & Eabt-, EX270cm ¥ CREMUBREICH -7
43, 250 cm fHiE A & RMRR L OMBREY TH 5 = <
Y, BARKRLEOMBEM CHB a2t ENRAbhk
(B2H). Zpz b, 300cmhik CHIRED A
ELRML, ERRBRRAE L-TWAHT ENTFHRIA
%. BIsiiSomueaftizskm (0~25cm) #344% &
BOF <, LThUTof e 20~30%: HRPBET
Hote,

B23 MR T2, @25 160 cm ¥ THBAIRR L,
160 cm EUFAMERT R+ Ch ot Ee, BE 160cm
ﬁﬁmﬁ*ﬁﬁﬁiommﬁ%ﬁABht(ﬁ3ix
#E 3 & U 180~240 cm 55 10 2K LR DBA S B >
fo. MHESIZRG A 40 cm & ik 17~19% L {E S,
XAy REOZEYR LI, 40~220 cm ORBETI
6~31REFBREDOIEE R LA, 1, B 240
cm AT 56 BESRAET L, 280~300cm T
2% LELL BT,

MPED IFEZHEST 5L, B11 & B15 Cul@R
BEOEERBEAEELS hnote, B23 ORSAR
BRRH3 160 cm & WMo e, & iR RO
PO BISMAMMER D b ka0, &

Ik BlIIARSHAEHHERASOMRAY S I U

rubbed St
®BiEaty
#E(cm) KM HIY (rubbed) fEE
0~ 10 IXT¥, R=HY 14 XIK&L
10~ 30 X=7, hewadf Ry, vy 27 KUK&L

arEE, YFYFE

30~ 50 XFr, keafRy, yA 33
arTE

50~ 70 IXZ¥r, he ARy, IN 38
aree

70~ 90 $XL¥, heALRY, Y0 %
areE

90~110 I XI¥r, hm AL RY, Y0 29
IreE

110~130 X7, AmALRY, = 25
¥, 4AFIvF¥B'EIV
YU YR ED A 2 H
[=V. 3

130~150 {XF¥r, kmaf Ry, s 23
IVEER, VY IYEOA
*§l*

150~170 $ X7, wmALRY, vo 37
arE€

170~190 $XF7, kmAfRy, va 30
ayeE

190~210 $XF7, keAfRy, v 31
ayes

210~230 IXIT¥, kmAfRy, v 24
aIyEE, IV, YFYry

230~250 IXT¥, kv ALRY, v0 16
IrEE, vFYFY

250~270 IXT¥, ke ARy, v 8

aree, ReHv
270~290 YF~Y/F, vy, oo 9

4 F PR

280~310 =¥, YFv/x, oxm 21
PES v

310~330 YF V¥, A XE 9

330~350 YFAVIER, 4FFYF2R 9
BIVYY/ r 7RS4 %
&

350~370 YF VY%, vrarzs, 15
CHBF, R=HAe

370~390 ¥ FX¥IF¥, YFve, 4 8

b STV N
390~410 ¥t 5
410~430 ¥/t
430~450 ¥+ 1
* HEEER ARSI X b IS,
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ek BISHARKSTIEBAKERSOMBRMY S L U

$3% BAKIH>EANERANOMRAY S L U

rubbed ¢S & rubbed St
. RESRY ... 5 RiggRY%
BE(cm) FRRHIAHY) (rubbed) % & (cm) bilod:idagitky) (rubbed) %
0~ 25 IXTHy, KB ALRY, Y0 44 0~ 20 X4y, kealdRY, v 17T RUKEL
aIFEE ayEee
25~ 50 X4, kmALRY, IN 21 20~ 40 XYy, e AafRY, IN 19

a2rex, YR

50~ 70 Xy, ke ALRY, VN 19
ay €€
70~ 90 XI¥, FOALRY, I0 23
arex, YFYIr¥
90~110 I X=¥, kB ALARY, Y5 25
NV F
110~130 1 X=¥, ZA=HY, kead 24 KLR&L
X
130~150 X%, kB AARY, I 28
aIyrEE .
150~170 X4, woarfAY, I0 21
ayEeE, RIHY
170~190 I X%, KR AL RY, 0 25
ayee
180~210 I X=¥, KB ALRY, Y 29
a2yre€, RHNY
210~230 IXT¥, dBALRY, =7 25
b i d
230~250 I XT¥r, KmALRY" 17
250~270 XS5, keALRY, YA 29 KULKEL
ayex, RTHY, are,
offio 1 X
* HAVIEERRARIEIT X b REER.

TLHER b 5 RRESBOBR L IHETCE v,
Ll, Bll XU B23#SicRBRRLOBHS R
NEFELLETLTOWAC &, BRMboRBYEECTE
LT3,

2) ReVERRREN—BRE{LRE

FISIE o HIH AR CIR X h - —H O RERE
R OLERLEHERB L Oy yORS R+ E 4%
RLT.

4 OMIBNRE TR0k, BI5»5B17 %
TOIMEDLT, I XTrHEOENOMTLYEEC
RLTW3, ¥, OB, : X2rB¥Eo3
SHEID B13 s L OB 19SS CEBAEYRLE. Th
bb, Y HRBAOREEBCETNRIERLRE &%
ARLTW3B,

LSRRI, ERRA/SMOBV-BIsI'B20
HERT, Th¥h214 88X 279 gkeg™" & E/MER R
L7, HEOT(LL i iCBRE R X e h - 7.

2ree, YFYF¥

XYy, km a4 RY, IV 26
IrEE, 44, RNV,
1727 7 ¥EFAFH

40~ 60

60~ 80 Xy, KmafrRY, IN 36
IrEeE

80~100 X%, kmagry, v 30
ayex

100~120 IX=¥, vF¥Fr¥, vz 28

rEE, hrAf Ry

120~140 X%, kv AL RY, YN 33
arex
140~160 I XI ¥, ke AL RY, IN 31
ayreE, YFYIr¥
160~180 v F v /¥, s, ZOffio 34
1 R EIFEA
180~200 v F v/, 3z, xOffio 37 KUKAL .
4 ZPIHAR
200~220 Y F-~vF, a3, FTOMDO 33 KUKSL
4 R
220~240 R=HY, YFv I, ¥V 14 KIK8L
240~260 vramrEE, YFAVIF, 16
vHH, ave
260~280 ¥ Fov/F, 1 XELAAKS, 16
Ry
280~300 Y F v/ &, 1 FEB}EE, 2
Ay

* HYERMARST X b BERR.

i, BEESMEI AT rBENOBIS~BITT
11~14 g kg™ LB/MARTRL, ShisiEL <, C/N
HO(E2E) R35~24 LEAEEYR LA, ¥, B22
HATLLBROENS L UC/Nko@ALZED bh
Fohh, TITTIRI XTIy OINIREENEEL, YO
BHogfitt12.7gke™ &, BB L L BV ELXTR
L.

RAEREI XL Y HENDB15~B17 L V' B22
Hip T 189~248 g kg™ LB MER R U7z,

pH (CaCl,) 3 B15~B17p : x 2 y HHFNAN T
4.0~4.5 L B/MEZTRL, BR2#ificd LA 4.4,
TRIZ3.8 LIEVHEZTRLE, i, $ XIrE&ZoT
CHBEBT, vYOBRARKESTVWSBUSIY
B 18R Tk pH (CaCl)) 235.0 ¥# %, BAMER
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Bk RARKRIOSMELEOER

H
SR%F 2BE C/N KH PO vuiR
BEE ) @ke) @kg OOM (o)
CaCl,)
B8 384 18 22 293 4.00 4.3
B9-1 214 10 22 544 3.83 5.3
B9-2 130 7 18 792 4.10

B1l-1 394 21 19 383 4.56 6.9
B11-2 355 17 21 326 4.55
B12-1 360 71 17 313 4.49 8.9
B12-2 291 12 25 661 3.94

B13-1 390 18 22 221 4.96 36.0
B13-2 261 16 16 453 4.50

B14 388 21 18 226 5.21 7.9
B15 367 11 35 192 4.48 0.0
B 16 339 12 27 . 238 3.96 0.0

B17 347 14 24 248 4.15 0.0
B 18-1 329 18 19 327 5.11 8.0

B 18-2 262 14 19 486 4.70
B19-1 386 20 19 196 3.83 327
B19-2 398 21 19 181 4.31
B20-1 279 17 16 228 4.714 28.7
B20-2 426 23 19 163 4.08
B21-1 380 17 22 246 4.8 27.8
B21-2 319 13 24 357 4.12
B22-1 409 13 31 189 4.39 12.7

B22-2 407 14 29 117 3.7
B23-1 383 20 19 235 3.94 15.7
B 23-2 363 20 18 266 3.87

B24-1 385 20 20 247 4.05 31.6
B24-2 194 9 21 454  3.83

) BEaRFo-1 RRMRREY 2 ARL R0 LR, -2
ETRERT.

Lic. L, BROGDEES gy, B pH
REVEALRL, w0 Be#ifs X OB B 24
HRATHDPH 2#4.0 s CETLE. coZEhb, %
RPBKRLEDE pH oL LTid, § X2y il&EARD
BRCLIBEL, RROJW|O®ETIZ L BBAOHEE
BBHEELLRI,

3) RVZRRKR LS BARM
%Eﬁﬁ%ﬁioﬁﬁéﬁ,ﬁﬁmﬁﬁ,ﬁwﬁ.ﬁ
fHILEE, ©r ) YERF by o AigmORE S RICR L.
unrubbed 203 O B & f 1245 20~629%, rubbed i
BORMTRIKIT~46%CH - 7. rubbed Mk S it
i2 unrubbed MHESRD 1/3 026 1/4 0B RTH - 1.
WFhoBHSRS, $ X rEENoMEoREEE
TRBWARZTRLE. BREEROHEABICE GBS 151
U'B 9 #15Ci3, unrubbed SRS TR iZ 45% L1 E & By
i % 7% L = 2%, rubbed #8% & I 13 15~22% & (& 5

fo. ThZhboRKEEARY, BiEbL it
BEXHLLGAT WD EEZLRS,

AR CREELCFAEERE R & 28BS 7,
rubbed S it & RERBEOHEYRLA (82 H).
AAEI L BBROBECOVTHEE 2 Ho t RERTT»
fob B, tiHIE-0.033L7ch, BRE2.6XTHRE
ER@Ibohichotc, ¥, MEOMILIE, BVWIED
B (r=0.865***, 6K HEH LA, FEHEIL
BRENFEED 1/3UTThh, *i, KIS XHhIH
HMCHIECEAIRED Y v F RiF - B ke E
2bh5h, FHEELTHEIITADRIE, IHIEL
oRELYAVCTRET3LE XD 5, :

Bk &1 650~960 g kg DRI CEB L. @
X r BENO B15~B 17 3152 940~960 g kg~' &
BLBVASESREYRL, SEABIGEV-BREROER T
840 g kg™, FEERTIZ650g ke ¥ CHA L, BEOM
TABETOEELR LI,

REB L LI3RUEER, : AT ryBERD
B 15~B 17 #1512 0.03~0.06 & JEF BV AT R L
o (2. ¥, $XLro/IBEOFELERLD C/
N HoBAPCKSOBN YR LI B2i#lIATd, Kt
Hi30.09 L B/MERTR L7, fi, ERtoELVHE
o B8~B11 T, {RHEIX0.23~0.26 £ BD TH
KLTkb, FLHEMRO B2UAME TS 0.17 LEEY
Al

7 4 A ay —AEC L BREER, XEHOFRE T,
EEEr I AREEL Y IFEVELRLAE, 8L, RE
HoE § X7 7 BEAOREC, HolkoBmsiE
L<, 2 WL IBOEER L. Thix, 7404
by — ARBREYTRT BB, FHEEO/NIEES
Sk, EROTEM FBETRERLTL ¥ 5N
DB ERRLTWS, 0T, 74085 —RERED
WTRFEREXBET HLERD S,

KAILA 31 & 5 18 5 BR4E LB © 340 nm ¢ o $I%E &
L 550nm COEMOMiciz, BWEOHEE (r=
0.949***, 6 K) RB/BLhi, T, BEOEHR
{tds X CHET LT 2 HE 0B R S HPL
TV iz, 550 nm COBAMLER, $ X rHERDO
B15~B 17 #1f53%s X OB 22 i ciR I EL, 11~170D
i dote, BR{EOEAEBROGLE T, 550
nm T EHE{LEE T ¢ 47, BUHTIN4S LRV E
FRLE (B2H).

vey vEF b Y Y AEEE BWEGERROSRE
RHEA T E xRS, SO, FBEORBRL
T 056 5 OMCEHL, I X rBEANEFOEF
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C/NLE

"I Kawa BEABILE (550nm)

sk

20p

B8 B89 B11 812 B13 B14 B15 B16 B17 B18 B19 B20 B21 822 B23 824

B8 89 B11 B12 B13 B14 B1S B16 B17 618 B19 B20 B21 B22 B23 B24

{RitE

1) PP S S S S S R W W T S S
B8 B89 B11 B12 B13 B14 B15 B16 B17 B8 B19 B20 B21 B22 B23 B24

o A A A A '] A A A A '] A A A A 2
B8 B9 B11812 813 B14 B15 B16 B17 B18 B19 B20 821 B22 B23 B24

W2 RRABFURBENFR LS 3RRLED C/NH, B#Eant, KALA BEBHLE S X ERTROEL
(B8 : Ffe, B24:Hi, B15~B17: 3 X o 7 B%ruE)

THE<, ERMELEBEOGTE CIMEVBMERL
7.

4) BBEO—REIESES L UEBRIREERYO

808

LEWE I, Bl codiksERORE L
#toT, BEADOKNET, MBHT, RERROKR
1, BROME, BRAOHEDOELHBBERICA I
FLTEL., ThbO 7 e, VokABBIAL
®iz, BVWFEE LR T, BROL LM
FEMICH LED TS, LicdiaC, FHRTHEL
e ¥R B O HEE LR & SRRE RS OMC RS ik
[t ET R Y8 (N

FIRYR B o—AEE b s X SR RREEERER
OHEBIRERHEIL, B6RITRLA,
LRREMITRYSROBECDHY, REOHRI
IV ERBRRSOWSHHMLIED, TRRKILKNSE
ATHL LRI -THATE, 2RFERILBRETR
EBVEOHE, KASREHBVCAOMEBEYRLE, L
ML, LOMOFREINE IEELHELRE R
fe.

ThiertlT, 2%, C/Ni, K321,

BB L BVADOHBERLE, Shix, C/N
Ko s X5 BENHEMC X Y 3ExHh, BFRIC
HALEHRS T ORMBEVMIERIhD & & LG

LTws, FULERBIL D C/NERRKOIHE & §
R Lib, 2RHKEE, KAILAOWS BiHLE
(550 nm) :BHVACHBEYTRL, SBBRHSI: T
EofgExRLIC.

KAsla, 5% 2SERER, AL RED
WE oY, RHEEBVCEORBEY R L.

pH (0.01MCaCly) %, BROZofotEL iz
AEEELAABERE o, LhL, ZhikpHH
RROSE L ERFREZ E2RThidciky. Fiffiic
bRtk 51T, $ XFrRBROKRE pH 13, FE
ORI A L=, SENI LT3 LHUET
Lis. ook 5 hE#EElicLy, hott® & o8
WMEL lrotcdbDEELLAB,

RS ERBRPO s X7 rQEoRYRL, BRO
SR> TR L. IMSoEEr X sigsht
BHAEEBWEBELR L@, 28K LB V-Aol
BY, C/N & A\ IEDQHEB %R L. ¥4, rubbed
S et X OB L 2RI, Btkaglite
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B/oF BARKE OB FEEIRR

RS BE RKUESHE BE BESR FAE Btk EHE REE KALAKICE? eo) /B

B¥4#  unrubbed X! rubbed MY HE  HE HER BEF oo MBWEIEE Fryva

(%) R (%) W= (%) = (gkg™) ¥ ry—Agk340nm 550nm §§ X
B8 45.4 3.8 15.0 3.2 20.4 4.4 650 0.26 0.29 432 47 [1}
B9-1 45.6 5.2 21.8 4.2 9.2 1.0 740 0.23 0.30 292 37 0
B9-2 35.2 2.4 14.4 2.4 193 22 1
B11-1 30.8 1.4 11.2 1.4 7.6 0.8 760 0.26 0.17 242 30 1
B11-2 33.4 3.6 12.2 1.8 537 69 1
B12-1 30.8 2.6 10.8 1.4 12.8 3.2 750 0.13 0.20 294 36 0
B12-2 40.2 3.2 17.2 1.8 294 32 1
B13-1 35.8 2.8 22.8 1.6 20.6 1.0 860 0.12 0.15 160 14 2
B13-2 24.8 2.0 17.6 2.0 292 41 1
B 14 21.2 3.8 12.4 5.2 13.6 2.0 880 0.12 0.14 277 27 5
B15 57.6 1.4 42.4 2.0 52.4 3.2 940 0.06 0.12 152 11 4
B16 61.6 2.4 45.6 3.4 38.0 2.6 950 0.05 0.09 155 14 3
B17 54.8 6.2 39.2 4.4 34.8 5.2 960 0.03 0.10 139 17 2
B18-1 29.0 1.6 18.6 1.6 21.6 1.4 860 0.13 0.19 306 28 1
B18-2 22.6 2.2 13.6 2.4 226 31 2
B19-1 29.8 1.6 19.0 1.6 29.2 5.8 900 0.08 0.09 179 21 2
B19-2 18.6 2.2 11.4 1.6 162 22 2
B 20-1 36.6 3.2 23.4 1.2 18.8 1.6 880 0.10 0.14 169 18 3
B 20-2 16.8 1.4 8.0 0.8 190 27 2
B21-1 22.2 2.4 14.4 1.2 16.8 2.0 880 0.10 0.11 122 13 3
B21-2 21.2 2.8 12.0 1.8 150 17 3
B 22-1 29.0 2.2 21.2 1.4 20.0 3.8 900 0.09 0.14 157 15 3
B 22-2 28.6 2.6 17.2 1.4 125 13 3
B 23-1 19.8 1.6 10.0 1.2 12.8 2.8 860 0.12 0.12 186 20 0
B 23-2 15.2 2.0 6.8 1.4 244 34 0
B 24-1 29.8 4.4 10.8 2.2 10.8 1.6 840 0.17 0.15 315 45 0
B 24-2 26.0 3.0 11.6 2.0 374 39 1

) BEADO-1 3%/ 15cm BREFO LM, -2 XTRAZRT.

EDHBM, HEE (R1-EE) LBVAOMEEYRLE
»%, unrubbed Mg Mz h b LEEHEBELRER
o,
RHE{CERRE DS L BITLC, HBRERDTO
7=/ =2 RS, B, 7 i/ LAPLEALTER
THRENAORY RS L och ), BROMEL LS
AL 2. KAILA o Bgif (ke i3 340 nm COfE & 550
nm COEOM TR VEDE R Licid, WFho
BRTORMAIERE B\ 20588, (RHLHEE FBWIE
OHBIER L. ¥R, 550 nm ¢ o RELE 3, rub-
bed HAES R X UFEMMS T & b AOMEBEEYT
Lok, 340 nm TORKEILEE & & h 6 & DAFBEESIL,
550 nm CORMEILE & DHBIRE L v L Erote. &
RIRTTHEE (550 nm) TOBRLEF o 4 HREME O It
YEOERERBRTILDTHL 5, 2L, 340nm
CORMELEE 2, EOMHE550 nm CoORMBLEL b &

Bl lenicd, BRVOBANSV-HOIEOBRERIL
HLTWBY EWHFIEL BB, 58, XHEHOR
Rtizowt, MEEORE 2T > TW L LBERD 5.

I Ay BB B YED, £ eSRtoks
PRNTHZENTES, ( ALrBEOSBL LD
Z OBANEFDT B 1, BROBHASSITRER
DAL WITLTHED Lic. BAARERT, KOS
£, KAILA O B4R (550 3 & 0°340nm), {RILE
LE\VADHEBE% R L, rubbed 3 X UHTERIC X % HAE
aie|myv-EoEEERLE.

I X R, REELIFERINIV, T &
HER I I rBRoMEL & bIALA, REER
BEEER L7 1 4 sy — AEHAERTEIEOHEE
R LI, KOS, KAILA ORMELEE (550 4 &
¥°340nm) & 3 FHWE0HEMLRL, Bittka &R
X U SR (rubbed 3 X OEE) & VA OHEBE
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BALEEeEME £68%E £55 (1997

BoF RERKRLO—FEbPEE S X USHISREHEOHEMERY
LA L UTRRE 2 &DBE0OMHB (BR 27 BHEE 25)

H WSt BRHALEE
22X /N RAER (CgCIz) unrubbed rubbed 340nm 550 nm
SR%E 0.720°** 0.227 —0.844*** 0.140 —0.156 —0.035 —0.130 —0.172
o —0.494** —0.573°* 0.286 —0.492°° —0.450** 0.070 0.157
C/N —0.235 —0.209 0.529°*  0.607°**—0.296 —0.402°
K&t —0.127 0.089 —0.159 0.310 0.308
pH(CaCl,) —0.138 0.005 0.011 -0.068
M4 1t unrubbed 0.866°°*—0.009 —0.121
rubbed —=0.355 —0.448*
BHLEE 340 nm 0.949°°+
ERf3 X URBBIEB Oz s 240 (BB 16 A BEF 14)
Bgan Btk {RE {RHIR +4Dif
ek it REE  7arar-2 2373
2RE 0.058 0.126 —0.112 —0.429 0.192
28K —0.552*  —0.306 0.284 -0.063 0.427
C/N 0.706* 0.400 —0.361 —0.194 —0.392
KAER —0.483 —0.635°** 0.686** 0.759*** —0.325
pH(CaCl,) -0.121 0.144 —0.106 -0.117 0.140
##& £ unrubbed 0.713** 0.177 —-0.211 0.048 —0.531
rubbed 0.872°°*  0.606° —0.603*  —0.349 —0.412
FRHHALEE 340 nm —0.448 —0.813***  0.759°**  0.800°°* —0.214
550 nm —0.562*  —0.814°**  0.780°**  0.748*** —0.092
e RS 1.000 0.616*  —0.665** —0.454 ~0.313
BikS &R 0.616* 1.000 —0.913°°* —0.882***  0.085
it BT —0.665°* —0.913***  1.000 0.809*** —0.057
FHM 71085 -2 —0.454 —0.882°**  0.809***  1.000 -0.261
+¥oifoR —0.313 0.085 —0.057 —0.261 1.000

*** 0.1%K¥CHRE, ** 1 %KRCHR, * 5 %A CHR.

AL, MESRE oo, RITE L 5(E
DIFRT AN Ay — R L BEX D STt

+ 4 OROZTRE, v OBABRE Y RIEENTE
BEBETHZN, BROBILEECEMOFEIEL
DHEBIOBEEED 5 1o,

UEo#ER»L, 2R%SM/, C/NH, KIS,
WSt (rubbed 36 & U'H ), KAILA © BRIE{LEE
(550 38 & U340 nm), HitkH3 &, REE L%
%) 13, BRODB|OBEYRL B EMRT 282
2bh, HEOMIZHEVIEkv LAOHEERED b
.

BEAEL LTOMER R, BMksal KIS
It, REE, ©r U VBT MY o AR, RESH,
KAILA OBHH{LE, RR - ARESMROBEr ks ch s
5, LHLThboSlit i rh Fhic ks 150d
h, BROJBORR KBEEYETLOTCHEDT, B

BoARaik s L 0EHcRENCTET s - &
NEFLWEELDRS,

4. E 08

ERLictE 5 BREOARR I X2 r B o/ & v
HOBANAHCHETL TV 2XEBEORY 4 2 55
L, {EERLENES X USREEEOTbR T~ -,
ERbic X b, REOSEES L OBMILE LN
KL, chicfEv, BREIOSBBEE, C/NH, K
DEm, BMESR (rubbed ¥ X ' k), KAILA D
LB (550 % X 0F340nm), BikHS R, KELE
(BREEE) SOoMHHE, FLLTLL, ¥4, *h
S DIFHHEE O 3 HRB R D b, ARFF
REERLMBESROFTHEHIMERRCH 5 L
tZ, GERD rubbed MESR L HHFELL T, BERL
VRADEEEZDZ Lb, HR]KHFETHDLEL



ITRE - K - B REMOERML LHER btk 5 RRSBERROLK L 535

bhie, 6)  #LAIR - BT - HIKIREE - KIRAREE | BRREShIC s
B O AR X URRHRRAEHETUERE, <0
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Indices for the Decomposition of Peat as Affected by Change in Vegetation
and the Drying Tendency in Peatland

Renzo KONDO, Kiyoshi TSUTSUKI and Ryuichi MORI
(Obihiro Univ. Agric. Vet. Med.)

In Bibai peatland in Hokkaido, Japan, the decomposition of peat is enhanced due to the drying
tendency of the soil. Accordingly, the community of Sasa semanensis invades the community of
Sphagnum, whose area is diminishing rapidly. Peat samples were collected from this peatland on a
transect line which passes through the original Sphagnum community as well as the invading Sasz
community. Several physical and chemical properties and indices for the degree of decomposition of
peat were determined for these samples. In accordance with the drying tendency, the degree of
decomposition and humification increased remarkably as revealed by the change in total nitrogen
content, C/N ratio, ash content, fiber content by authentic and new methods, degree of humification by
the method of KAILA as determined at 550 and 340 nm, field moisture content, and bulk density. Highly
sngmfxc_ant correlations were also observed between these characteristics. The new methed for the
determination of fiber content as proposed in this paper is easy and rapid, and gave almost the same
results as those which were obtained by the authentic rubbed fiber method. No significant difference
was observed between the results obtained by these two methods.

Key words  conservation of wetland, degree of decomposition, degree of humification, fiber content,
peat

(Jpn. J. Soil Sci. Plant Nutr., 68, 527-535, 1997)
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