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YR s g 17 5 BROKER & X CHEEDFHIC
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R, B, 7 =/ —rHEEY, BFRES

B8 i TR AN BT AED 6 h, RBRO
DREE U ot HEED B23 56 B24 whidT
LRI T ABD b hi, 74 ¥+ iEB8»bB14
Hif T e B18 26 B 24 HSie i T EB R
LitoThh, s Xy kEHETHHEIBIS L
B17#iSe i CoRE> T, 1, B21 226
B 22 il Td § A7 OINBEENER - T e h,
7 =4 ¥4 3 F CHIAIBAL T,

HIERS T2, £F15cm ¥ TORRREFO 5L, LE
ETRTcEECRRENIERIe S BERToBR 25
L2, EFRicsWTE, FEREBORE» 711 %
VT 2mm BLE & 2 mm T OES TSR LA,

FREROBESOWNEXE 1 RKERLE, B9~B12
Hifids L OB 24 AT, 2mmUTOESAedo
0%LL % Hibte, = hit, BEOEDTEREN D
HIFL TV BN L, FROEGT TRIROS R
BELLEFL T B enEELbhl. ThicHL,
Bi5~B17#1 & T, 2mml FTOE T O B &
52~619% & B Ebrote, “OHRIL, FXK7 <A ¥y
DBAL T § X2 7 OFFERIASL, (X4
BEOSERH E hHETL TVIRVWTED, BREES O
#ankEhotcbntE LD, fliizd B1oi
35 X 0B 22 #5 ¢ 2 mm BUT OES OFE& 5149 56%
el 60% e AR EENTEL Kot ke, &
i, BlOMSCRAEYEdRLALLS5cs <4
+OMROBARMBgke™ E—HoRGohT2H
Bic® hotofotd, i, BRMEAFACiz: X7
oNESER T OEEPLE L TR T, K
RESOBEHTL Lo 7edbDEE 2 LR,

2) PHH*E

BB ORMLE  KAILAY KX b, 0.5g 0RERE
+#0.025MER Y VBERF F U Y A 50mL 12T 18 FERS
FERMHE, 550 nm BRERXEEL, 86 h BB
% 100 £ L < AIMEMLEE & Ui, FRIE(LEE gL M) D
HE, BRESRC X VHEEL LGRS OfEERD
fo. ks, MECEBLBRAERYMORFSRL0g
kg &ML,

BgEaht, et REIg ¥BRAL LT, @
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WIF RERKLO 2mm 7 4~ AFIESOPE, C&AL, N&H, C/NLI, L

@5 oHlE REER [RER C/N PR HHALBE (550 nm)
B (%) (g kg™ (g kg™ [y ) Filie b
<2mm >2mm <2mm >2mm <2mm >2mm <2mm >2mm <2mm >2mm <2mm >2mm
B8 79.7 20.3 398 580 17.2 17.8 23.1 32.6 67.9 43.0 99.0 43.0
B9 92.4 7.6 169 480 8.0 11.6 21.1 41.4 43.0 29.0 148.0 35.0
B11 90.4 9.6 274 464 14.9 18.7 18.4 24.8 4.2  30.5 97.8 38.1
B12 94.3 5.7 270 486 14.8 14.9 18.3 32.6 48.0 30.3 103.0 36.2
B13 84.1 15.9 316 506 19.0 11.6 16.6 43.6 46.5 13.7 85.5 15.7
B14 76.3 23.7 409 524 24.9 15.7 16.4 33.4 42.0 13.1 59.6 14.5
B15 53.6 46.4 417 479 13.2 15.1 31.6 31.7 22.1 14.6 30.8 17.7
B 16 60.9 39.1 420 442 19.8 12.6 21.2 35.1 22.1 16.9 30.5 22.2
B17 51.6 48.4 381 515 16.0 12.6 23.8 40.8 28.5 15.6 43.4 17.6
B18 72.2 27.9 301 545 16.1 11.8 18.7 46.2 41.3 16.4 79.5 17.5
B19 55.9 44.1 511 523 28.5 8.4 17.9 62.2 35.8 9.7 40.7 10.8
B20 64.7 35.3 467 576 24.0 10.4 19.5 55.3 35.0 12.2 43.5 12.3
B21 74.7 25.3 343 495 14.9 12.7 23.0  39.0 24.9 14.3 42.1 16.8
B 22 60.2 39.8 471 570 14.9 12.5 31.6 45.6 22.3 13.8 27.5 4.0
B23 82.9 17.15 520 545 29.4 12.8 17.7  42.6  58.7 17.3 65.5 18.4
B24 90.2 9.82 473 470 26.8 16.2 17.6 29.0 58.2 37.2 71.4 45.9
ACN a2 —#—MT500 i X b IE L7, CR6-AR X > TfTot.

BMLR7A» VMBI L B 7 = 7 — A HLEY | BE
10 mg 2 D FEERREF L RS 1 kL BEE (o2
mr2VCRBELESRLELD) ©1 1 5BEWI00
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B3 XSy REDLEo B15 A CEAMERRL, v
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L. BI3 kX B19#iAcy ¥+ OfiiRogitanEx
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mm LA EDE5 O C/N o, 49 oRE § X
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2) BILB|7ZAHYSRIELB 7/ —LiELEY

#5%

(1) 7 =7 —2EROEIL

BERE7A 2 VB >TCRBRE»OER TS 7 =
7 =rEEWz, p-eFexr7==AtEYW (H
L&, <=y ey (VIEY), ~V vk
&Y (S{Ed™), sXvr 1 efbd® (ClLam
IS, Th¥holtdysrRELC, Whok
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BRS04 = Y vEEOERI b FRRCBRPRE R
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BHEAB A OPEKEE X D BEEL, SHRBROEH
ORI L EEELTWD, ThENL, BROE
BlCrBE > SR OMICHBEIBER EhTW5, F7,
BEOEZAAE LCAAERTW20EMLT,
S e LCRASR T3, Thbnr L n,
BROFERcxHEEl X b dREEOERE L B0 S
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BllrotchntErbhd,
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07 -NMERSFEEROXBHES bDTHA
5.

B1o#uigim b B4R mircop-e Fr¥F &
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Htlot, LoL, hEik: XLy HEDORS B2
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H1E BESFRELO 2mm HEX L F2mm UTFEAO 7 = / — VSR (gke  HlML: D)

HETCREDOERBEA L kI,

Y VAL p-7 = AERE, p-e Ve o RRER
BIOA=) vERE S REBEMERLLE B
). 2mm U LoRRESO Y Y VY IBEIOp-7 <
AENE, § X2 rBEEORHBFRPRE (B15~B17)
CTEMERRL, ERELYHORADE LV EAD Dl
RO L RLE. Chid, ¥ ) YIAtams
U 1 efbamp s X5 r 33T hd, BRCBAL
YV ED 1 xR EEPHTFEDALED YV 7 = Vic
ﬁwﬂgfzﬁﬁﬁ}t«g B1-5THBH,
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DRBEAMULAE &3, Sz & w8 REBLTL
5.

a5, 2mm ECFES O > ) » g ier 2 mm Mk
B3 O OB ELANT, FLvgfuizin<, BROE
SRy R <, ﬂﬁﬂ)tﬁyegg,}-c.,iﬁbﬂﬁ@ PRL
R Thidy ) YHRE DI < B WX THEER
BRSWADTIEDS, L, BEROED
(B18~B 24) - B 21 MR 2 mm LI FEH &

b { 2mm U TESOENRY Y v FEIENED Ui,
Zhi, BEESRIHENEREOETINEL, $ X
by OBRHIEE - T Bicd, HALBRES I
4 OIEPREOBALS 2, BHIAAEM L X
rHEOREEDIROB- T Bl EL bR,
(2) BESR7 A ) SHRERYIM RS
BREIOBIEAT AP VBRI -TERT 27 =
7 = A PHEOBEY RN B 70n, HRSERE
O2mmHUERITC2mmUTESH RO 7 =
7 = MELED DI ROIEBIREB T Rad - (55 25).
BIFLWREBURY Y v ok dYiEM, ¥4 eik
Y p-7=rBE7=A5R) HEM, BLUSY
vIMEERE 7 1 e CAMHEN cen EhIER T
WEOHMAEDOhicz L ehs, vV v LEY
BHETFENOARE LS L OBED Y y=viE, 71 e{td
YRBEFED OIS & X OB FEYSASEO ) V= Vi
ThXhFBlR7 = 2 — A gbePcd 59 RHE
R s2 ) vortets L0y 1 ebEYEo
BB, BRAOEL LTy *REEx
&, BB v tike A4 AP BIUI F R Y
DAY, YF¥r¥, =/1VYVP, YAy, ¥F
N EREOAFENTRULALSDOEE X bR S, &
B, BTFHEYEAHSPAICEETL T rho .
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Wok XRRKROEILET v v HRRERMINEOHM

p-eFexy7z=2{tE9H

A=y rLEY

PRSI X=X ] r 4 e{bs?

pOH<YZp-OHT &b p-OH .| Tob o YI7H  Teb o o -

TaFef 727 GpEm VY seay VB iz yyyay VVVIRETMR 72008
p-OHRVYXT7AFTEF 0.804°°*0.278 0.505°° 0.515°° 0.215 0.026 0.303 0.298 -0.195 -0.139
pOH7xbr 7=/ v 0.248 0.438* 0.342 0.122 -0.179 0.033 -0.001 -0.331 -0.120
p-OH KRHR 0.211 0.355° 0.383° -0.231 -0.249 0.036 -0.378° -0.222
A=Yy 0.149 0.492** 0.122 0.109 0.037 -0.192 -0.120
FebAzmy 0.307 0.352* 0.376* 0.451**-0.076 -0.070
A=) VER -0.161 0.042 0.048 -0.306 -0.307

CYVYHTATFEF
TEbrvY I
v AR

0.605°°*0.612°**0.627***0.536**
0.835%*°0.567***0.364*
0.617**°0.445*

p-7 =B

0.872%**

**¢ 0.1% KM THE, ** 1%KMTHE, *5%KECHE,

VATAFe FEp-OHT7 7=/ vORIIZIERIC
HWEDMHE (r=0.804""") 23, =V A{LAHANT
A=y vz vBollecEVWEOHBE (r=
0.492**) HB@BdbhL, i, p-eFerForz=
BlEML A=V rEEEPOMCT IV EDHHE
(r=0.355*~0.515**) HBb LI,

s, 74 efbEWE A= 1LEW, BIV A e
E&Mme p-e FrEo 7z =2 {bE&WOMITE, M
DHEBANZEV-DOD, 2TOHEAELROBTCAHD
HERBED LI, ZOohTp-OHLREFRME p-7 <
rMBOMoOEOHEE (r=-0.378") R FREAMEN
Birok, ThboBOEENL, p-7 v AP 7 =
NMIBOJRIZL Y p-OH RBERP =V YERE
RTHERRRIhA, 7=/ -1 L&D DR
BRIERA (T, SHINDO 67 iz k b b b oS FERI BV
THEZh TS, FLAIGS YRk -Th Y 7=V
SBERY O IRERE LRI h TV 5,

YV BEEMET e 2z e vollczFhE
R1I~5% KB TCERELEoHBM (r =0.352"~
0.451**) RBH LAY, ) vorAWE 7€ b
Azw o= Y HMEEY, BLOY Y vorEd
YreTop- V¥ 7 ==1LE5YE OHEBRFE
BeEhoic,

TheofFBIFRED b, —HORRRRE LRI
T, YyvoafbdP Ly 1 elbdM, p-e Vet
7z =0k L = ) MEEMREREREVIRE L
Bl-ZEMP L sz LRI R, LhL, vV vorks
YUY M elbdMmEts p-e Fed o7 ==L 008
= ) MELEYROMTI, 7T Szuviv)von

L&Y oBE EBZER VT, FRaEEEED b
Maote, ThiX, p-eFr¥orr=ntEdPE =
VA B AIEEPRREL LT X rifiEd
RBLL, ~ Vv onbt&PE 7 1 ebdUh i ssd
MIER, F&LTBRCRALLY Ml »RFmS 5
dmrsrdbotELLRL,

(3) BLEYHE L OED

&M L otgi» s, BROBIET v» v Hami
IVERTS 7=/ —nBEETEL preFaxrs
7 = = fbey (H), <=9 rtEB V), >y v
AMEEY (S), 71 elbté& (C) DRI &ipm
TR T LALLM ETT, &AW
N7 =/ — A EEORIREN L ThE» 284 %
Bmo2RR L.

2mm M EORKEA T, preFrie 2=k
BME A=y LB, WTFhiB15~B170 X
2 r BERNORRTHEVEIELY R L., B11I~Bl14®D
ERMboBLWHIET e Fer o v = = LbEY
SRIBVEELRLEDY, Zhi, floBED7 =
J—nBifey 7= VEEER MG p-e Fedo T2
= ABERER LD EE 2 bR,

2mm U TORKREZ S p-eFrto ==
rMEEHOFEIETOMEC2mm U EOER L b b
ML cwic, Zhil, BROJBIHE->Tp-e F e
Fo7 == MEEVNRER LI EXRLTS,

2 mm U T ORKREN 1354 = 9 rEEROHE
2 B15~B17® { X2 r i cos2mmpl ko
BRI 2EE X D AREP L, TOHMoERE
BIVHHOBARZH A CEML T,
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p-OH7 = Libeth om

. o &
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sl 'a.'.,...'-ﬂ .. / .

0.3F

0.2p

0.1p

0.6

0.5p

0.4

0.3F

0.2}

0.1

e e e
0.058 B9 Bf1 B12 B13 B14 B15 B16 817 B18 819 B20 B21 B22 B23 824 o0 88 B9 B1t B12 B13 B14 B15B16 817 B18 819 820 B21 B22 823 B24
"l zunibat “I rieaw »2m
0.5p 0.5p
0.4, P ¥
0.3 0.3p
0.2p 0.2
01f 0.1F
88 B89 B11 B12 B13 B14 BI5 B16 B17 B18 B19 B20 B21 822 B23 B24

"'88 B9 BI1 B12 B13 814 B15 B16 B17 B16 B19 B20 B21 822 B23 824

B2E FEBRERRLEO 2mmUER IV 2mmUTEAO p- ¥ P+ Y7 = 2L bLEYR L VA=Y a1k
BNOWE (£7 = / —MELEYREL 1 L LK)

BI5~B17#if it : X = e RS T h T
feol= Y ALEMHERD Lo LT, ZoREI0M
BTIR7 = A 5EPY) 7 = vilEBOSRC X » T4
Blicrs= ) MEAMOBES, ST > THRSLE
A=Y M EEPOBE Y EE b0 EEXLRD,

2'mm Y EoRBEESD Y v A bEYodEl,
$X Ty BN O B 15~B 17 i3 & U8B 22 315
PERL, s xz4p0) v o tBWEEERVCE
ERBRUI B2®), 4, 2mmBEREES
B52 Y I r oy nsis 2 mm A FREEES L D
SETRES Dot pov F e s 7 == 1 {LEWR
A=V MEEMD X 512, 2 mm UTES ST 5HE
DHBFL I BEAR RS fpprote Ei, ¥V VIR
EEMTETR, BRoSRERCHD 7 = 2 — 1l
E&MeY 7 = VRSB h 6 R T 5 & D OWEIE
WELEERLTVS, ¥4, 2mm U TOES & 2mm
BLEDBIS B0 2 & o2an b AW & L Th
THEZEDD, V7 =villmdn: ) v o VBRI
B U CRERL T LRI X g,

74 eftBYOHED, 2mm L EoRBEE I
T s X2y HEND B15~B 17 e/ 2R L,
Xy A elbEYEREn2 &, SIUBAL
YYDy 7=V r 4 efbamns<athso &

YRELAE B2H). X7 rBEpEcECRER
RHRHI N 1 e L&Y, s X rEEhes
BFHRu A M RAYRY R RY L ED R YRAICHET
B5P0CTHHIH. ¥V VIrbEYMERRY, 1 eib
M3 2mm U TOESCREDOFENZT LR L
7o, Bie, BRMEOELV-BEFERO B8~B 13 &k
IO OEFNESILBIS, B19MA G, 2mmd
LEAE 2mm UTEAO 7 1 e{LAMEROSEIRAR
Drote. ThODRRE, Yy Lo 4 xplEkeAE
FoV/7=vPEEEND 7 1 ekl V7=
OBREMSZEL L BT, p-L F e o ZREHP =
) yBANEABIhB I e RLTV5, A,
B15~B17 & X T*B20~B 22 ie &' § X = & Bt R
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The Composition of Phenolic Cu0-NaOH Oxidation Products of Peat as Affected by Change
in Vegetation and the Drying Tendency in Peatland

Kiyoshi TSUTSUKI and Renzo KONDO
- (Obihivo 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 senanensis 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 Sase
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community.

Peat samples were separated into fractions coarser and finer than 2 mm, and the contents of
carbon and nitrogen, degree of humification and composition of phenolic CuO-NaOH oxidation
products were analyzed. Yields of p-hydroxyphenyl compounds and vanillyl compounds were high
at the sites where the Sphagnum community was conserved. On the other hand, syringyl and
cinnamyl compounds were high at the sites where the community of Sasa sernanensis had invaded
the original high moor plant vegetation as a result of the drying tendency in the wetland.
Differences in the yields of phenolic compounds between the fractions>2 mm and <2 mm were
small at the sites of Sphagnum vegetation. In the peripheral region of the wetland where the drying
tendency is extreme, the yields of phenolic compounds differed remarkably between different size
fractions of peat. The yields of p-hydroxyphenyl compounds and vanillyl compounds in fractions
finer than 2 mm were remarkably larger than those in the fractions coarser than 2 mm. An opposite
tendency was observed for the yields of cinnamyl compounds. These results suggest that the
p-hydroxyphenyl compounds and vanillyl compounds were formed from cinnamyl compounds as a.
result of the decomposition of the lignin component in peat.

Highly significant positive correlations were observed between p-hydroxylphenyl compounds
and vanillyl compounds, as well as between syringyl compounds and cinnamyl compounds.
Negative correlations were observed between cinnamyl compounds and p-hydroxyphenyl com-
pounds and cinnamyl compounds and vanillyl compounds. These results came from the tendency
that p-hydroxyphenyl compounds and vanillyl compounds are rather representative of Sphagnum
vegetation and syringyl and cinnamyl compounds are representative of angiosperm plants and
grass vegetation. Thus, the composition of phenolic CuO-NaOH degradation products was proven

to be a good indicator for representing the drying tendency and accompanied vegetation changes
in wetlands.

Key words conservation of wetland, lignin, peat, peatland plant, phenolic compounds
(Jpn. J. Soil Sci. Plant Nutr., 68, 536-543, 1997)



