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AXHEMLFR=AE G R L3 E OB R, L EEOE ST e R w5t
TERLORESRME, Tk Zo/Sr M Ti/Ze LRHE RRBEI, bt L EmHE
BRIBREERESRN, REG XL RAA—TRENRLE, —MEABRM—TMELED
BLRRR. HRARN, BRNEFIBZERXINEERLER, RENARBERL
WRHPH Fe-Mn ZBHK, BRFEMERN,H Fe, Mo BBHETHAF WKL, RRE
LR AR IR Fe Al RERETE “URBRMERY Al BRAME, 6K
BRI IZERAY Fe Al SEREZH 0. 01, AR SABBMIIREE Fe 21X 2.7—3.3,1
MTIRAERZENIET. L8 pH EEHE L TFEMARKN 4.5—5.0, LEMRES DK
IFHRUERNE, MU ENLKZEAEERAR. +E3AE L THLFpEY
EAMEM, XNERE LERAR. BN S FAO—UNESCO 525 fr 4 N idkoki i
THERE T ARSI RN M EAK L,

XWBA AL, LHEE KLY, LR, BIETB

HRIBREZTRREANEES DL, b E—TRFEHFABRART:, Si%
X #t S mRey 30.5%, R BIAE RiKF) 48.8%, O THFRFI A, T e
RBRILEBERABENER.

HRTTE 1958 FLIRTERRIAN R A HIR b+, R BE T332 K 10. A. Jluseporckuii
HINARBEH LY, RELEXRYHITRERERESEUMBBEAN LR ‘A%
TN, ERBEMAENT IREKBEAX IR RIE, SHEERET TELEH,
REAEFHEFHRBEDNR (Brown 1933, Baldwin 1938, R2MBIR 1958), XSBIHLAR ik 78 i
(Duchaufour 1951), £#EEFE (R. Brinkman 1970) %5, {BXr32+ % 4 BRI
AERATHAT, e SR IR R b . AXNRBERRARINDE, &
F AL WEE AR, TS R 2R, HEa R TOFEF HREKE,
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REZMLPFEMEXOEARZBUEIVEA R LR —AREXIMEBERZEIN 857 K17, 5
B RE R RN 854 Kifo MAMBMNEEM, B N%E KK EF it 2 4 5 H0iHn
WRFEG e # LB AR EFE (Quercus mongolica Fisch) X ERIRAREM,

THEBERZEERSBRE 180cn I, tHSNT EREY 2o FEH, ERMWEROEKN,
Fi 10cm x 8cm x 12em SRERER HEMES S HARTTREARESE, LHEBN ARERNE
CRELBEEMNEAIE30% H,0, &£F), BRASBRSERIE sog LRSI A 250ml ZIEK,
Brausonic 1510 BURFGHLIE 380 RAHTHE 3 o4, HLBFESRE, BIRMENAELEL
SYBREP AL BRI RIR R o YRR A 2k S R T, AR N B R E TSN, EER R
Mo NIRRT, BRI RS EI TR E, 5 0 i R R R R ALLE
B(EEIE,LE 2.758/cm®) SR H S S R BEBHDRRADR . KRB LETRETHR,
REE R,

T3 oH S HIFIKAI 0.01mol/L CaCl, Xy ZBHIRE; CEC A NH.OAc ¥HlE; RHHHE
o ARTRBOEEEN S ZHE A BaCl-ZZmExkille; tEaNEHBRLENE 2 N2
PR%Z H,80,-H,0, HLGHBEFMT{HE; A DCB MEBZEIERA Fe, Al f1 Mo AETFRIK
HEERE ENE WA Fe Al R Mo FISERHEEBIRE, FFREOLEERE ; PR AR
Eg Se TN Zr B X~ Bl E.

BRI UFETE X-HER575 %k (XRD) 4447 Ca-mMVR K-mfn» R ARE, X-4
LT EBEE S0kV M 25mA KATH Co-K, EFEHEE (MEN 2 ), H1EY 0.05°20), A
K0 8HFEMEPORER,T K.O BEK Co-thRipk AR AR AR FREOE LS
HApE AR Coffman f] Fanning (1974) AHMFEMEN; +ERVARLT BREBHER
2%, Brewer (1976)'"7, Pawluk (1987)'', Pawluk®*! R Bal (1985)"'*" gk AR

ZLHERSR

(—) BRSEESRENIT

MRTHBERESBDIYRAELE LATBRERARENTE, KAERTESG
YR ESEN. WA Ze/Si R Ti/Zr HBAIENHINTSHRET E LM 18 79,
AXFHEN=AERIHE, ERAMERAIARETRAYIITE I, Zt/Sr &
Ti/Zr R HEPAEZEHR/N, Zr/St BEES5.0—10% > [d], Ti/Zr 47.4—9.2%,
Drees 1 Wilding (1973) #EH, E—/ MK L #E T, UEERERT 229 M4 H e S
PEZESEAUIEIRo  Evans 1 Adams (1975) jA2Y Zr/Sr BEE/NT 23% SHREELSE
¥ Aty ¥kt Ti/Ze f1 Ze/Sr BE/N, EHARISRESHRELS

Bo

1) Co-MRMERIN T A i % E 8, MBI 54% K MM ZBATH ¥ &,
2) KRR E Y12 R A 105°CURR B4 5129 0 Rl 54%), 300°CH 550°C /5> X~ 447748
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Elemental ratio Elemental ratio Elemcnt Ratio
SER K i 3:4 3 I 34 3
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T ™ —— T T - T T 1
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By, 0= Zt/ Sr Bf ——0— Z1/ St Bt O L1 / St
——Ti/ Zr i
gu 5, ! mp g T mf § T
g #H
O
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Bty By Bt
cit crr cr
c2t (o513 ca}
CcvV=50 Ccv=9.2 cv=10 CV=R6 cv=9.5 Ccv=14

1 ok (5—s5o0pum) th Zce/Sr [ Ti/Zr HyEIE 54

Fig. 1 Profile distribution of ratios of Zr/St and Ti/Zr in silt fra-
ctions (5—50um)

(2) HENLSFER

THEIBR AT ER(E DER, AHER(E BRI S Br BRI 1.7—3.0, B
BARARERENFEE. ERESEREMN SR 2N 1.0—1.2, XRUPHN A EE R
ERRE, B ERATANANERE, LR LR BC ¥ Z.

S8REMALE, A XREFERMEREEERIK, XHHANKEERNEE; 8%
B Fe-Mn #5258, XFERALAEMRZ K, XRELEHTHIRESES, HEE
BT Lo

TREVRERECGE D, REUT AR D, g REMS THARE, C/N th, B4
EA10—12, THLERES—I Ef. DEBUREANRE, THEREKL AR, H&2
AR pH 24 4.7—5.3 ZiE], AR HEMARRR Z R LA K, CEC gy ik
BB AR BN ORE, HEEREEORBIMK, mTHEEREmMEN. HX2
BEBRUEREANS, ZE oH UK, XSRRBRRHEE BB E X,

LRI Fe Al TERREFIIMM(E 3), Fe. Al UANESHNESH
LEEBERRE, BER%EM DCB I Al EREHZFHEHRE, XERHEEHK
HAERRENRNEEE TERSMIFEA Al (B8, EB%M DCB 2EA Fe £
HEEHARAE, X5%E Fe-Mn ZHEEREER, @& Fe, Al ARREF —EHE
. XRH THNEZEREE, ok Si0,/R,0, RATB HEUEMLE (Feo/Fey) &£IZ
BRT 50%, HEABN AR R RMELERE MkdEE (Feo/Fe) PB4 43%,
PIEREAS, K 59%. SBHRHFERE(ALALDB/N, BHA8%, MREREH 11--12%
(& 4o
(2) BREHMPERE

HETHEEE (Ah) BHERPRARK, HSa0 R E AR MERY R AHE
2efik X RS BAEM RN LE R T ARN, BaR T EME RN EE, BEE



100 o x| = i) 31 %

%3 ARWMEL . BKiT DCB WA Fe f0 Al (g/kg)
Table 3 Pyrophosphate, oxalate and dithionite extractable Fe and Al (g/kg)

s . s AR BRI DCB {2
Sample yrophosplate Oxalate Dithionite
No. Horizon

Fe Al Fe Al Fe Al

#lom 1
1 Ah 2.1 2.7 8.3 3.5 1 4.9
12 E 1 2.2 16 2.6 19 3.4
13 Bul 1.6 3.6 $.2 3.7 13 5.5
14 8t2 2.4 6.0 9.1 4.4 4 6.5
15 33 2.0 3.1 1 3.9 15 6.3
16 c1 1.3 2.6 9.3 3.1 15 4.4
17 c2 1.0 2.0 9.1 3.1 18 4.5

Wom
21 Ah 1.7 2.4 9.9 3.3 13 4.7
22 ; E 1.0 1.9 14 2.9 18 3.7
23 ‘ Bl 1.4 2.9 1 3.2 12 5.2
24 Bt2 1.5 3.8 1 4.0 12 6.9
25 Bt3 1.0 3.1 9.9 3.0 13 5.2
26 ci 1.9 3.3 9.8 2.9 14 4.3
27 c2 1.6 3.0 9.7 2.9 14 4.2

a5 & L
31 Ah 2.0 2.6 8.6 3.6 13 5.0
32 E 1.1 1.8 15 3.0 23 3.8
33 Btl 1.3 2.6 11 3.4 15 4.7
34 Br2 1.8 2.8 9.5 4.0 16 5.2
35 Bt3 1.6 2.2 9.6 3.0 18 4.3
36 C 1.4 2.7 7.9 3.1 12 4
37 c2 1.6 2.7 8.5 3.0 15 4.7

IEE &I Dumanski &3 St. Arnaud (1966) iR FUSHr IR 2 55 2% (Isobanded
fabric)”, BEEXERENMNMEABPHEMRAURETBRIENKS RELFAEMT
R BRI E S MK SN EERADTHEREEERHERZ —
HEEHTHIWKE Fe-Mn EBKRE LM, EHTEAHANNREET Y (EER
AXRKA)BN. 8N HEARNAEY EERMRL, £BATN2E 1S
AEIEEREA, XEFERALEHERHERN. 4P ERBRIERY Fo Mo &
Bk, RHASHENREER Fe, Mo HHERNERITER /N K/v Fe-Ma &8 (0.5—
1.0mm F1 1.0—2.0mm) MEE %A DCB ZEA FeMn, Al Si (B 2) FBARFMERA
FriREIY) Fe LhET=RTEERY., KEEDTELS Mo (EBRZEER) S48
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Table 4 Total Fe and Al(g/kg) and Selected ratios of Fe and Al base on the

average of three pedons

j=3/¢ 28 BRAEE | S EE BHHEILE A4 BRELE | B R
(Horizon) | (Fe,) (Fe,/Feq) | (Feg/Fe) | (Feq-Feo/Fe,) (AL) | (Al/AlD | (Al/ALD
Ah 26 0.72 0.49 0.13 44 0.71 0.11
E 34 0.76 0.59 0.14 33 0.78 0.12
Bt1 33 0.75 0.41 0.19 72 0.67 0.07
Bt2 39 0.73 0.36 0.10 79 0.68 0.908
Bt3 41 0.67 0.37 0.13 72 0.63 0.07
cl1 37 0.67 0.37 0.42 69 0.70 0.06
c2 39 0.59 0.41 0.14 65 0.67 0.07
1201 120
a b
1oof sr gk 10r EEFA
8o ] 0.5—1.0mm 8or 105—1.0mm
3 1.0—2.0mm 60} 1.2—~2.0mm

Concentration
FRAR(E/kg)
3 2

»n
=
T

Fe  Mn Al Si Fe Mn Al Si
TR TR

Element Element

a: DCB {BE&, b: HEBRHERSE
Bz #Hmm W E BHRBRNEERRERERLE Fe,Ma Al |1 Si
Fig. 2 Extractable Fe Mn Al and Si from two sizes of Fe-Mn nodules (0.5—1.0mm

and 1.0—2.0mm) separated from E horizon of pedon 1I: (a) Dithionite-citratebicar-
bonate-extractable (b) Oxalate-extractable

INEBHR R R/NE B APHIREA Mo(DCB SEBEIER Mo 2 Z)RTEE L Mo B,
RRBENBHREERYYT, AORRORBUXERILRB T TEMK#R &4 ik
R IE R AR R T3 SR AALEUD B IRA B R ITAIATRLIC I 5§85 8
BYIAHERA 1% P Eo MK B AE R ARBTIRER, &R AEES 2R
BAEEMTEOARRE L B THRRBEZAMNGERE. BRI R FLE A4
AR R R , X R IARE TR I 2 h 2R 75 410

TEFT I ST R A, B FEAS R R BT 0 26 BT B AR 76 70 B B s 97 SRR thIT
FIE BB AR BN SEWE Lo Xiong Al Huang (1968) $EHBK KRS E
AR RO BIEDRE, HIAAHEIRE LB LEESALEE FTRK. Howiu
Fi Pawluk (1985) R Spiers 25(1988) st/ B RM LR K h, MAEBIMA 7 4 KA
LB 0K T 3R BRI A 2 TR B 2 vp A SE R A BN 2 R 51T R YUY,
(@) L%y H=

ST EL BRI BE 0 0 R0 54 % 4T, 8 K-{RRIAYPEARD 1.0nm R L4nm Bk
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Clay mineral content (g/ kg)
Migyah
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T T

T T !
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s

-
— o
. = 3 )
r P4
FEXHLE 0% HAHRE 54% a %
i rd
E

Clf

L4150 072 05043036033 17 1.0 072 0.5 0.43 036033
. c2 I’
d—spacing (om) d-spacing (nm)

B3 FmE U Bu ERHRASN X-HAHHEE B4 HirPegsaCGiREEY)

Fig. 3 X-ray diftractogram of the clay Fig. 4 Clay mineral distribution with
separates {rom the Btl horizon of profile depth (based on the average
pedon 1 values of three pedons)

HMER (E3), REFKACERNEETNANEAGREEE; RABKR K-taRRE
ARBEEFKMAER. AN, £H MR RERZE 1.4nm R RFHEE, HIETERRF
TEo FIBLEM L.onm EHREHIE B EEZBIRE, 542 HNEET Ca-ifl
ARSI 0.50nm R RZHAZNEERY, JHEEE R, T Ca-tEMEE 1.0nm
EHEAREBRPARKESE. BET 0.720m B H B RM#AZ] 550°C HhRIH %, IEH
= aRNEE (B 3)

AR TV ONEEMTIEREREMA, EREZBYERMEANK (B 4). &
BRACRE S, RFERR, REEAN Y, HIAKRNER, aTERE T RARTAR
RESHMIIMNEEATHEZRB. RHBNELARAREESE, BoRRERMEE
ARER, AEE=BNER aHEETEREN L7, E5EZ KB,

AR X-HEmEENsHEE,. XaR IR AT MEERETHE, B3
HEFART WAAENKL, S BAELEREMO; EEFOF R LI AN h
A Fe-Mn ZERMFEE, BEHEPNASEER Fe-Mn AR, BHERE Fe.Mn &
FL, XERERIWEREN THESRREERNAER. fAPNASHAE KAER
Fe-Mn %58 Ao
(A) BRI ERE

PRGREZHDR I BFREEZESN, HITHR E R FH i RRE 2 5 it Rk
PRTTRY. EXMERR ELERNNEFIEIRRAR M EER IR, M
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RERS LRSI RR (LSRR h R R IR0 ks 1R R R BT i B IE R o
TFEE SN SF IR IBOMENZE KB LEREN LR, BRAEENETR
Fi0E, WEER LR Z ERRIER S T K, FEEILRNS 5 TR R AP E R R
. AT Y FeMn WRFMKRMR DL S, B F-Mn SRIGER, FE LB
B K. FRNTERXSERERBILNEREERRATRER, b, BT REZBERLG
HR,ERRBRIFHOBRERNVABELR RN Ah Zo

5 HE U BeFERuRtLEERE

Table 5 Chemical characteristics of pedon Il and criteria required for podzols

ill:orizE Fep + Alp (Fep + Alp)/Clay Organic-C/Fep
Ah 0.41 0.02 25

E 0.29 0.02 6.0

Btl 0.43 0.01 3.3

Bt2 0.53 0.01 3.5

Be3 0.41 0.01 2.7

C1 0.52 0.01 1.9

C2 0.46 0.01 1.9
Podzolic B =0.60 =>0.05 >20.0

HE: Fep.Alp NEBMEIEREY Al fu Fe

AN LA A RMA LB L EERE, £S5 BRFMROME 0 H ek
RERMLHIETETRIR, Fep Aly RASKME R Bt BHEHBSE Fep ZHH/AN
TRALERAIFRME (Soil Taxonomy 1975), +HME G MEMBERLLRERK. &
LI Bt ERARBENBRICRRIEIRE N, {H Bt Ehiy Ca/Na XTF 10, Tl Ly
BRILE/NT 100 FA%e L%k FAO-UNESCO fy5r3s (1988) >4 Mk +
(Mollicplanosol), #EHEtIE AL R (1975) 4 AR ES K I (Typic Argialboll),
g R LI (1987 ) FL R A 2 M ST (DL TR IR € bk 2k - (Dark gray Luvisol)o A7
AXHANZAHEARBE R L, HREEEGEIRIABEARL. =M TXE
RERREMEN, BRE—TH R

2 ¥ X ®
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PEDOGENETIC CHARACTERISTICS OF ALBIC SOILS IN
THE THREE RIVER PLAIN, HEILONGJIANG PROVINCE

Xing Baoshan and M. J. Dudas
(Dept. of Soil Science, University of Albersa, Edmonton, canada, T6G 2E3)

Zhang Zhiyi
(August First Agriculiural University, Heilongjiang, 158308)

Xu Qi

(Institute of Soil Science, Academia Sinica, 210008)

Summary

With the study of physical, chemical, morphological and mineralogical properties
of three pedons of typical albic soils from the Three River plain of Heilongjiang
Province, we discussed the pedogenetic characteristics. The profiles were found to be
lithologically countinuous by the comparsion of Zr/Sr and Ti/Zr ratio within the
pedons. The albic soils study was characterized by a mollic epipedon, an ablic E
horizon and a thick argillic horizon. Through this study, it was indicated that lessi-
vage was a dominant pedogenetic process. Pedogenic Fe Mn nodules were found
abundant in Ah and E horizons and were apparently forried by weathering of Fe-
Mn primary minerals, and the nodules may have developed in situ. The maximum
amounts of pyrophosphate extractable Fe and Al appeared it Bt2 horizons were sma-
ller than the values required for podzols. Vermiculite, which had not previously
been recognized, dominated the clay fraction of albic soils. The clay mineral asse-
mblage was qualitatively similar but quantitively differentiated throughout the pro-
file. Finally, we suggested that the albic soils could be classified as mollic
planosols in the FAO-UNESCO system and Typical Argialbolls in Soil Taxonomy.

Key words Albic soils, Pedogenesis, Clay minerslogy, Micromorphology,

Lessivage



