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HIRAYAMA, Ryoji*: A Study on the Pedogenesis of Podozolic Soils
by Means of Experimental Pedology
M) Analysis of Leachate from AO Horizon by Iron
and Aluminium Solution

TR e A ST R R KN AR RE L TV AR, BRFO =2 v -T Y
FibE o 5 v v (Agathis australis) DARDO T T, AA K o b« F ¥V AHFEEL T 5 (Swindale
1955) #7c &, HHBE L # F YA OREORMILE PRI h T, ¥, Delong and Schnitzer
(1955), Bloomfield (1957) = Muir et al. (1964a,b) %4 < OWFRIC L - T, W48k D Ly fREY)
THDH, TAEEE, HV 7o - SEE BEERL IS T L =y s L KEEOREES
FU— MEEMAEIELC EABELIAC IR TS, LvL, 2 - 3EMbp LAY v — LG
Wtc R E D BEIT AERH LI ooy, AN YA REOERBOER 2 7 = X AT BRI
HETE TRV, R T A3 =y AORELES 2 h = X awBE L RFER L2, R203
Lo Ao offrE (Delong and Schinizer 1955), #io#E4 (Kawaguchi and Matuo
1960) 7AW D% (Ponomareva 1969) 7c K OB T HHTE AN MW L>DH %S, Pono-
mareva OB AREIND X 5, HBHEE TR S hic 7 L8 Bo—i iz R203 L KEMSEG
RURT S, 0L XEHEYEST )0 R203 0B3E LBV oo B LT BET 5,
BFT B Lz 7 L £Bo—ifn SLEHA 2% L, R203 2Hmzes (A2 BOHR). W
e B 7 v KEIEE L, R203 2B R VCEE R, Tl =Y AGEN BIHEROK
LB RS 5 (Bh o)., BWrho R203 O EEAI HIHENT S LWRHBDO T L3 =7 4
SEIELIRD L, BoMmn@Zssbhs (Bir BoBm) & LTws (K - kg 1988),

B (FILS 1987, 1988a, b) Tk A B BT 5 LEEKD, 2 « SMALM LIS T HHE WL
i Lts, FARRGEEEEOHEYORE CRIBVER T -Hicicsd, Lo Ligh b, Ponomareva
DMLERICOPLTAI =2V ATRTAI =Y AN TFTHEBBH LTV 5L BEIRBCELD
B L b —HB LT, COBEELHEMOBHTALDI, $ET A=Y ADHEEEOL DHER
WEAHOMCTH I L b, ARSEELHRT 28 LTV =Y AOREOBRNZIT - 1

B 5 &
Peat
BT CELs 1988a) TH#ig Lic, BFREMEILMAEO PDI Bok = 1 VLo HEREHE
DFBLHE, FBREHLUMOBELEAEO PW (1) T RBHESHI A ¥ Y v O HEZER L.,

* E Rl EA AT ST EEy . Tsukuba Botanical Garden, National Science Museum, Tsukuba,
305.
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F TV VR, LR BOE, HbicERECESR D, ERugt L,

Bk

BHEL, MM TEBOhAET vy a v 7 ) =54 ¥ 2 —2DF — % OFEMER F [HORE & X
DICERED & DX ¥ Lic, pH #iERET 4. 0 ik L= 0 k%W 0.5mg/l & 50mg/l o
L, 7A=Y A0KER 1mg/l & 50mg/l O 4FEEAYHE L, FhieiBe LT pH4.0
DFREIEWE A ME Lz, Fh2h 500ml #4844 10g Ditv»7- 1,000ml o=f7 5 % =
o, BHEEOBILEZE STobic @Ry AR 7 5 A 2 NS B L, 24 BEAER vEcl
Hli, BHLEKE, 777 r— b THESLHCABLIEOL, RODFOREE Lz, BHEKR
LS OB LB 3 S TEHISETH B,

SHTEE

« pH- 7 5 ABRRE, - RF--S~ v 7 vEBHEREY (GBE 1977), - BITHE. -7 v AR v (F
F 1969), AR VoL OKERE T L) v ATEEEE (S 1967), c §E-O-7 2 v AR Y v
By c TSI =0 a7 ViR (HEESWEEERS 1975, SN EH X b RIEER & 2844
RO A SR>, 300 nm DR L HIE U7,

& #

RO ks Fx Table 1 1w27R U7z, pH 13, pH 4.0 oFEEImE (LIEBER :HT2)
v fiEiix, PDI-L-F BT (Bl# PD-LF L#35%) 8o 50mg/l (L% Fe-50 L#+5%) 71
{=va 0 L0mg/l (BU#k Al-1.0 2%+ %) PDI-H @ (B#% PD-H :#:+5) o Fe-50,
Al-1.0, Pw (i) I o HJE (i# PW (i)-H 2%3 %) ® Fe-50, Al-1.0 TH -7z, gk 0.5
mg/l (LI# Fe-0.5 L%3+%) 2743 =v2am 50mg/l (LI Al-50 L#3+5) 13330k 5.5
Nk 6.6 LML D EEAEIR Lz, RFE L A%, PD-LF,PD-H & PW (i)-H T3 PW(i)
HE COMHAMERE CTH - - PD-LF J§Tix, M cohmt X v Fe-0.5 ©40%, Fe-50 <« 30%
FEERELYRL, Al-10 T80%Ii3 Sk < 7s - 724t Al-50 TidHEg & 12iEF U Th - 7z, PD-H
A CiEm e LT Fe-0.5 23989, & g A, Fe-50 73 87% st LT Al #htiz Al-1.0
7346%, Al-50 %342% L HHEIEHMEL e - T, PW (i)-H JEiz, Fe-0.5 ©67%, Fe-50C
97%, Al-1.0 T67%, Al-50 -T56% & {E\ %4 %7 LTz,

BICHE PD-LF, PD-H & PW (i)-H T PW (i)-H BCoMBr&EcBEBETH - 72,
PD-LF J@ix, #ERcoml (40mg/l) X »h Fe-0.5 < 90mg/l, Fe 50T 60mg/l & &
R L, Al-1.0 T 37Tmg/l & Al-50 T 33mg/l L{E\EEE%AR L7, PD-H BCifaitibs
40mg/l wwx LT Fe-0.5 »% 32mg/l, Fe-50 »* 40mg/l L &MEL -7 LT, Al
i Al-LO 2% 32mg/l 125 MEDTH S A, Al-S0 28 9mg/l LIEEAL L 7o -7, PW (i)-H
Bk, WEHE T 16mg/l w1 ¢, Fe-0.5 < 16mg/l »izig@BECH LT, Fe-50 < 26
mg/l CEVIEELR Lz, AlFL0 T 19mg/l CHEMIH LTE ED, Al-50 ¢ 10mg/l + (&
WEEEY R L,

7 = / =4 Bix, PD-LF, PD-H * PW (i)-H <12 PW (i)-H J& ol 4 i (g
TH o7, PD-LF i, MEEECofb2 10mg/l wif L, Fe-0.5 © 23mg/l, Fe-50 < 20
mg/l LEBEEAYRL, Al-1.0 € 14mg/l » Al-50 < 14mg/l L@\ 457 LT, PD-H @
TIXIEM L2 10mg/l w3 LT Fe-0.5 23 17mg/l LB\ EEEww L, Fe-50 7 8mg/l &
Al-1.0 23 8mg/l, Al-50 7% 6mg/l L{E\MEAR L7z, PW (i)-H B, Mz 2mg/l
X LT, Fe-0.5 € 6mg/l, Fe-50 = 7mg/l, Al-1.0 < 6mg/l, Al-50 G 5mg/l & &\ g
R LT,
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v ARF vk, PD-LF, PD-H & PW (i)-H ciz Bk % #e3512 7c\v, PD-LF Bz,
HWERCTORME29.05% 1wt L, Fe-0.5 T3.60% WA LT\v50icnt L, Fe-50 ©9.86% & &\ -
BEZR Lic, Al-1.0 T 8.64% & Al-50 T 4.41% L@ LMic 7 v 3 = A DPERE O HIE
<, RREOHMEWER R Lc, PD-H J8CisEiit»s 8.91% it LT Fe-0.5 »37.209 &
Fe-50 #37.29% & %MK <, Al-1.0 7% 6.53%, Al-50 7% 3.20% & K\ M%7 L, PW (i)-H g
(L, BRI T 6.12% b LT, Fe-0.5 T2.66% &IEHcE <, Fe-50 T5.76% & 4/ K\
B, Al-1.0 ©12.07% EIEHwcEy, Al-60 ©3.20% L{E\v, Fe-0.5 » Al-50 4 30BHamsHhh

L DIENETH - 72,

BRFOFEOSEL, TOFFWE Lich o LIENPICIThE Ui 8 L B o &8 % vk LT
AR & O B A Bl L7z, PD-LF, PD-H & PW (i)-H <z, Fe-50 338 & & My
MRS e @aiiimtimc K & iz /v, PD-LF @ik, BEEcofibs 3.20mg/l
&L, Fe-0.5 T 2.51mg/l LA LTwADicxt L, Fe-50 < 83.50mg/l @\~ fisa 5L,
HE9 $157%TH - 72, Al-1.0 T 7.14 mg/1 & XN ERE O 223%8Ch - 7=, Al-50
T 141 mg/l L&\ ETH -7, PD-H JBCi M2 2.56 mg/l =it LT Fe-0.5 7% 2.08
mg/l LHEEEME X DV L, Fe-50 7% 663.27 mg/1 & #istiic & 12629 4 & Mk i\
7w R Uiz, Al-1.0 2% 3.25mg/l T127% i§ic 1L Al-50 78 1.17 mg/l LS\ fli% R L7,
PW (i)-H JEix, HEghlcix 18.67mg/l & 3B OHTIlLd » & b B ER R L1, Fe-0.5 ¢
0.89mg/l & FEHc <, Fe-50 T 200mg/1 XA 291% #4% 7% L=, Al-1.0 © 1.44
mg/l LIRFEL PD @ 23k L2875 72, Al-B0 T 2.47 mg/l » €\ flix R L,

BRHOT VI =y 2A0ERE, TOFEFRELIGO EIEMPNCIT I L7 A = v 4 L
e o> & i sk U C R I & o x4 B L7, PD-LF, PD-H & PW (i)-H i, Fe-0.5
THivmChH A4 < 7o D i3 i K X e85 7c v, PD-LF J@-Ci3, #EEcofits 6.78
mg/l wwxt L, Fe-0.5 < 5.85mg/l, Fe-50 © 4.35mg/l & Wil LTw2orwtl, Al-1.0 ©
15.84 mg/1 X MHXHHC X TR o 2039 H9CTH - 72, Al-50 T 2.85mg/l & IEB AL METS -
2o PD-H R-cixigihitis 8.85mg/l icxf LT Fe-0.5 »° 7.00 mg/l *H@hH X v L0
%L, Fe-50 2% 334.44mg/1 X HIRHIZ b 3779% 1 & s ic B P e 4 7R Uiz, Al-1.0 2% 4.74
mg/l, Al-50 7% 6.22mg/l {8\ fE% R Lz, PW (i)-H Bz, St i 9.00mg/l it L
T, Fe-0.5 © 529mg/l L{£<, Fe-50 = 10.20mg/l X HIsfitcis 113% #% R L, Al-1.0
T 8.61mg/l LR E DR LT, Al-50 T 6.50mg/l &IEHic B ER R L,

300 nm o OD f#ix, PD-LF JFT, HEToOMmM1.50x L, Fe-0.5 ¢ 3.60, Fe-50 =
2.16 L\ fERR Lz, AlLLO T 1.46 LM L iiER UT, Al-50 T2.48 L\ fER R L,
PD-H JB-cidfmihii2 1. 00w LT Fe-0.5 #32.40 2@\ fliicsf L, Fe-50 #10.75, Al-1.0
750.69 LR AR Lic, AlLB0 %, 1.20 E@E\ R R Lic, PW (1)-H B, e o
0.32 kxt LT, Fe-0.5 T 0.82, Fe-50 = 0.53, Al-1.0 < 0.40 F#1c Al-50 T 0.90 &3~
WA X b B fEE R L,

AT RERSRR I AR Fig. 1 wR Lre,

PW (1)-H BRI < 22 DBILA GRS B 5 DAL & 0 MK & 240550 Fds - T
IR BM I ER D — TR T 57203 TH - 72, Fe-0.5, Fe-50, Al-1.0 & Al-50 C&BTA X
BB D LR - P,

e 2
Crawford (1965), N\ K& (1972) 72 X4 < DEEHEN LS 7 4 2 = v A% ORI EHEOER 1T
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Fig. 1. Visible and UV absorption spectra of extract.
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NG AEREF-TEI, chboEROBKE, 2« 3B oML, BEx0K
FROWEREIN L, B> SEHT2WELMELCE, ched LTEEOERTERL
O, BERT A =Y A0ERY AO Bo RIS X, G L CHER LR Z RS
CEThA, BT A2y A LALNDOBTHE LBREN £ ABh 0TIV EE
%1z, Fe-0.5 12, 3aURi & LM X v pH 278 AR L £ v LB LTy, &
B 7 2 — AR S0 A EF o, PRrhe T = v AR IERRRIE X D e
Vo Fe-50 1, 33Uk: LiEMemhit & pH, AHMEImiER U PD-LF BCEITHE, 7=/ -/
WHE, »AEFoAR BENRSEHEIhENT A =Y AW LTw5, PD-H BT, #i
BERERIBL, 7=/ —AWHEEDAEF AR LT E, L LEEE 743 =7 204
HBEIRER LB coT\5, PW (I)-HBTZ, BUlL7 -/ —AWHEHIERI S

SHiHERTULEA, A £ iz, PD-H gk s 74 3 = v 2 0filHEEE -,

Al-1.0 13, EEERIH & b~ pH (siEH U T BBMOMIEN Pic{ic> T35, EITH,
Ve —AWBEREAAEF A EIER L ) S B Eh w5, Fie PW (i)-H BTon
AR AFIECEECH D, LT A= sk, PD-LF Boa WL dbLuenrri=v
ADFHPNL B RITE -, PD-H BiagoaB@du-n7 4 3 =7 23wy, PW (i)-H BT
EBEOHITIIEF TRV AT A =y AEER UETH S, Al-50 (33EEE L T pH 29
B PD-LF BCiaiEm URERZMBO 2 50BN EVIRE TH D, BRILHE, 7=/ - HWE
Thieh v Ax v Ay PD-LF JBCif & 23R URE TH 5 0Milo 2 BBHEIER e iaw, #
ET =y A TR L D IRVIEETH - T,

BICHE, 7=/ —ABFRC A A AEF oA EORE #E, 7 3 =y aofhiiie Ehoe T R
BIfRIZARS B, oA 0.5mg/l TigriE sl A Ll TES, bLABEShA L5 T
H5H, 50mg/l CIIHB TR & LEROPE 7 v =y 2B LTE R, TAI=724
o4 1.0mg/l T3 PD-LF s 74 3 =w 4, PD-H C& M LT X oMok Cik
HEINX 57, 50mg/l T 33kt b WAF Shtc, $& 74 3 = 4Tk iR KEZ RT3
JEAEETE 50mg/l FEd 73 = A ek 1LO0mg/l GRS CH - fo, BT GBS 1988a)
TIL K04, PD o 0.602mg/l, 74 3 =w 2 0.888mg/l, PW (i) I ©# 0.078
mg/l, 743 =waxa 0553mg/l £ 7= ADHREG LIEEF Img/l Btk L, #x 50
mg/l LIEWIcEND D, RAMERLOENKREL —FE R, PD LT, Fe-0.5 0¥
HFRHBCTRAEY LY, ZOMBERITLAT AV I =Y 20 AE O L, Al-L0 Tz L-
FRETRAMERZ R LEkOMB RN 2 D X572,

Delong and Schnitzer (1955), Bloomfield (1957) = Muir et al. (1964a, b) ZEAEEH LT X 7=
2 « SEE LA TTEMEYE TH A HERBME Y, BRI, RV 7= -k D EOERBAY
FEMCRARL DI C OB EIT 72, 2 D, pHAO s Licghs 70 3 = 295 & HERDE
MERFIE I THE SRR, £V 72/ A0k Es v VERFOWEA T, W
Bbicx T 5B ARWEO T — 2 3B bRk -7, L Liea b, #ik 50mg/1 & 5 @y
T3 =y At 1.0mg/l O(KEEORE, FEMLT 2FHAE ST T,

ERR L OAERER E LToE L BaiEdbl Th 50, S il FEaa i Lits T
EEND B

i 22

AHEL T LDDCH D, ENLRESY R RBE YRR GERE, BN TR W
2R, BFEREE R RERDE L 28w, RLTHEEZRT %,
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Summary

An experimental pedological study was carried out for clarifying the mechanism of
podozolization. In attempt to clarify the role of organic matter in AO horizon in mo-
bilization and in precipitation of iron and aluminium, the solution of iron and aluminium
at pH 4.0 reacted with the fresh of A0 horizon in the nitrogen atmosphere. The con-
centrations of extracting solution of iron were 0.5 mg/l and 50 mg/1, those of aluminium
were 1.0 mg/l and 50 mg/l. Reacted solutions were filtered and analyzed to determine, pH,
C, organic matter, reducing sugar, phenolic substance, carboxyl radical (—COOH), iron,
aluminium and values of optical density at 300 nm. The results were as follows:

1) With extracting solution of 50 mg/l Fe, the degree of released iron was high
such as 83.5mg/l, 663.2 mg/1, 200.0 mg/1 for PD-LF, PD-H, Pw (i )-H, respectively. For
aluminium, high amount release was only in case of PD-H.

2) The tentative interpretation of the above phenomena is a role of organic matter
especially of PD-H in holding the amount of iron is rather high and the capability of
holding iron is influenced by the added iron in extracting solution. This is somewhat
same for the behavior of aluminium as in the case of PD-H but not for PD-LF, PW (i )-H.

3) As for the released organic matter in the extracting solution, reducing sugar
and phenolic substance content was relatively high in PD-LF lower for PW (i)-H. The
amount and nature of organic matter in the extracted solution could explain the behavior
of iron and aluminim presented in A0 horizon.
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