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ESENERAEES, 2B IHE K <0.002nm HFHLENE S EDEELE,
ENAARE BNSEEAABENHE M. AESRNBEEERER (= 0.7998% = =
) THNENRSEN NI ERGTRAGVRSEEMN.MAENENESET M, 1EE
AEREBRNAERY 0.25—0.0lmm> <0.002mm>1—0.25mm>0.01—0.002mm; FHLE Hl

BARREARERTRES S RESHILEMLEHMAT TR, RENEAERBIRT
L TP RESBEREANSRN SRR Fe/C LhERAMMAR, MENSEM al/C
thEB AR KD SR EANGHS B EERIGE A AP RESREREANHRESR
5HEHBE BOBFHE—Z.

X@E  REABL-ANER.ANENERE XBEAY . BRERE GV

HEl, AHLENEARIEKERRAC AR AL EY MK -7 A TH &
BHLEHE ARG, A X ERTH, AN, Z 8T, B HR S IR TF BOR AT B
U, REXN X HHEAHR R T ICHRGE AR A, BELE LS MR
FA ] L S B MR AT ™o A L HIRA N ESLE &7, shek. B &
YRR R D R ENNS G FERITHe BN SR KIBE & B, ReKELaF
THLE SR, DA% 38 s R AR SR 22 K3

—HMPEFE

(—) &l

1981 EF BB VAR SRRAREANKMEEMNRE, HARETAERRRERT. 13Xt
Y kiEt,H pHY. 0 VR 22.98/ke; B 1.158/kg; &8 (P)0.57g/ke; =H(K)25.7¢/ke; 4
YRR 456.08/ kg kEh 154,08/ kg B A : (1) B(ERR) ML, (3)FTEHE + 1k, ()RR
b (S)EBE+ L (O)EEMHE+ (T EE Lo SLEERNE 13.5¢/m! IHE, Kk &R
AUNCEHN = 1: 1.5, FEEHERERE (4 N)8. 12,553 13508, YRR 18758, HITH 9758;54L,
FREHNEH N = 1:2.5, IEFHKBERE(E N)9.6e, 3538 9758, ERHE 13548, SLBEHM
Ko HNXEBRA 20.0m, 1990 FFKTFWRK BB LA X LR FT iR BIRIRB HIIL Y 9 Fo
(=) MEH*
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LA EAHNRAENTNE S EERWHEE: 1. omm FEILA LR, A #F0 NaCl 4%, B
5 1% B2 Sk 3 T R BB BR AR > A ZE K > R B0 B R 2R AB /K AL B8 3—4 3R, B B i T A 2 B 1A
Alke ¥ 1:10 ft/KEL, BRI RBAEKERER (CSF-1A) BF 15 4L, RAGEHBMESE 1—0.25
mm H AR HRFEDESE <0.002mm, 0.01—0.002mm {1 0.25—0.01mm &K, #F, BT
60 STEE . BRBSEMNARLE 1o

%1 TEREESHHESR(/ke)

Table 1 The contents of complexes with different diameters

&b = N (mm) Diameter of particle

T
reatment 1—0.25 0.25—0.01 0.01—0.002 <0.002
ag 291.8 305.9 116.4 285.9
g 308.1 301.5 104.7 285.7
HEFH + 1 304.7 341.4 68.7 285.2
TR T+ AL, 281.9 369.2 72.2 285.7
¥+, 285.1 359.3 69.9 285.7
MR+ 1L, 299.5 344.2 70.4 285.9
%L, 302.0 339.9 72.5 285.6

2.8, BEAHARNXY: BHRTERENANTES, FEEHE_URBN-FERR%-
EREWER T ER &, BREREREMEREIG A 455, BRARBRPRERAEH AR R(-]
-8-EEMERR-S BB HER AL AR E R RA PR BHEE.

HEVENEGE: RAERSHEE

A REREATESARE: RAERERHZE

5 ANEBRERE A SBOWE: 0.1mol/L NaOH BEMMENEEBABARITREESBEE
ERGHuE. AREERTHL, REARERSLaBUERESRERNSARRERTE, 88
B, BERAANG. BARMBER LI H. ANMERANREE.

TLEREW®

(=) EBMRES P& . ERCYOER

LFEe AEXERERET, FEKEILNFFNESAENRAER, 5%
WA XA LB (SR 2), T HBES%RBEAHENEN, M <0.002mm 54
EhEERN SR TEPROERS 75 % E4, 3 HHENTTEY 50%,

2. EEF S R RACERERE:, HERA LA L3, KRB (LR,
TERN SR HIEMT 5.9—244%M 2.7—206%; EERENE RS B WM T
9.1—27.2%fM22—191%, TEEHK.EEBRNOXFEMRSHEHIEREFAE LEE R
HRMHARAE L DERY EPRBE< 0.002mm FEKHPEERLE, EHEERM
N ABEEH VBT L. SXRMALL, BEEIEXH <0.002mn H&4&HEE
B ENSRES IS 17.7—34.9% 5 14.9—24.0%,

3.ABH%E MERXOIEZASENSBRUEKX SRS ES, MEAFILE
RIHENSEERERER, ZA8BNETHAY, FEREZAEK. BZRBAEER
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%2 IMEEESHPS& B ECHHER (8/ks)
Table 2 Composition of Fe and Al oxides in soil and its Complexes
R pag | CEEE | ganm | xmmm | sosn | sasa
& = (Fe,0)) (ALO)) (Fe,0;) (ALOy
Treat- (mm) (Fei0)) Amorphous :)ce[ig:::iooé Amorphous | Complexed | Complexed
ment |parijcle size Free Fe Fe of Fe Al Fe Al
T 4w 9.68 2.31 0.239 0.570 0.051 0.079
o 1—0.25 4.48 0.51 0.114 0.057 — -
0.25—0.01 7.72 1.35 0.175 0.214 0.030 0.016
" 0.01—0.002 11.30 1.45 0.136 0.250 0.077 0.020
£0.002 16.73 5.49 0.328 1.585 0.285 0.316
T 4m 9.84 2.39 0.243 0.609 0.0605 0.054
i 1—0.25 4.14 0.47 0.107 0.067 - -
0.25—0.01 9.05 1.03 0.114 0.221 0.021 0.921
" 0.01—0.002 10.84 1.47 0.136 0.254 0.083 0.023
£0.002 16.81 6.17 0.367 1.802 0.296 0.259
T m 9.74 2.44 0.251 0.659 0.082 0.068
[} 1—0.25 4.5 0.51 0.113 0.091 - -
% 0.25—0.01 8.98 1.07 0.119 0.181 0.029 0.021
+ 0.01—0.002 10.05 1.30 0.129 0.210 0.106 0.053
e £0.002 16.54 6.47 0.391 1.947 0.302 0.263
T im 9.63 2.65 0.275 0.725 0.085 0.048
m 1—0.25 4.08 0.56 0.137 0.092 — -
g 0.25—0.01 9.16 0.99 0.108 0.209 0.033 0.001
+ 0.01—0.002 10.53 1.20 0.114 0.271 0.122 0.073
s £0.002 16.81 6.84 0.407 1.928 0.315 0.254
+in 9.80 2.61 0.266 0.704 0.080 0.053
3 1—0.25 4.14 0.41 0.099 0.052 - —
# 0.25—0.01 8.27 1.26 0.152 0.208 0.033 0.016
};, 0.01—0.002 10.00 1.24 0.124 0.314 0.125 0.079
£0.002 16.26 6.83 0.420 1.865 0.304 0.233
T i 9.77 2.85 0.292 0.660 0.088 0.043
m 1—0.25 4.30 0.45 0.105 0.072 - —
g 0.25—0.01 8.82 1.19 0.135 0.217 0.036 -
+ 0.01—0.002 9.12 1.20 0.132 0.229 0.142 0.067
s £0.002 17.84 7.24 0.426 1.873 0.312 0.267
L% 9.90 2.87 0.290 0.622 0.098 0.033
W i--0.2% 4.99 0.62 0.124 0.078 - -
'3f 0.25—0.91 9.31 1.17 0.126 0.159 0.036 —
1, 0.01--9.002 10.02 2.22 0.222 0.523 0.154 0.026
£0.002 16.05 7.41 0.461 1.821 0.324 0.214

YEAL AR BRAHERR R (r = —0.7998%, n =177,
(2) IRMAESHTRERL ERBHNENLNEEE
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LENLR BENEAEEREL, LAFENESAEEAaER, TETh RS &
4y BN 13.8—18.9% M 11.8—16.5%(FE 3),

LANENEEE HBAAENE, IEAENLENENEEZEERAGIRESE
MM R, T ENENTILESETH. ANMRSEEARE LR && Do fIlF
34 0.25—0.0lmm > < 0.002mm > 1—0.25mm > 0.01—0.002mm ; 2 H &KL BRI & B 4
'0.25—0.0lmm > 1—0.25mm > 0.01—0.002mm > < 0.002mm; BHBETFN & 2 4
<20.002mm > 0.25—0.0lmm > 0.01—0.002mm > 1—0.25mm, BES5ENEITILES
B R R AR MK TR

AN 2ERNSRNOGHE, KEESEKOEIRMEHRBERHFE SR
REAGARNFHENLIEESEGE ). B LESKNAENRMEHABHERN SN
5184 BHESSEN. B, RITARER(E ) HHAREERKER. BEA&KE
PENESRES AR S R LMEDY 0.845—0.890, T ERTFORE KL EN,E
Bt EEIUREDEDREERAREZ. EEERNEARERS HEEARMEREE
ZEfE 0.576—0.720, RI - MWAT P A 28.0—42.4% E LS EAHAARNZEERE,
DERBFAERSERNCESEHEQGCENT 200,50, E6GHNEHENEILESER
B bb - RV AE L ENE S E Ko

x4 NEHSIAPHNRNEARERSRNESR

Table 4 Differences of contents of O.M. and humus of heavy

fraction between complexes and soils

N & BEMHEE B AT
= O.M. Humus of heavy fraction LEASE
Ce/ke)
Treatment HAkANE (2) HEAREARMER 4) Complexing
(g/kg) — (g/kg) R degree
O.M. incomplex (1) Humus in complex (3 of complex
*F Jiré) 20.37 0.879 12.90 0.599 633.3
i e 20.48 0.851 12.83 0.576 626.5
T+ 1k, 22.48 0.845 14.97 0.700 666.0
YRR+ 1k, 23.60 0.890 15.33 0.720 650.0
B ORI, 23.09 0.872 14.92 0.671 646.2
R+ 1k, 23.51 0.864 13.37 0.624 568.6
B B+, 23.62 0.857 14.17 0.662 600.0

& (DEMHENR QOB SRPFRGC) LR PEAREFTIOE SR HEAKERK.

LRERE SRS BEARERTHRESERRIEENSENEEAYE, B0
FHEEA, EHSEUERSESSEMERSENLE 2 R REFEERN SN EEE
PROE 3)o MERAAVIBMLE, RESREINSBURRESSRESEERNILE
B BAKIER NS, ERABEEET, RESRERNSBENEASSRERNVSE
¥R <0.002mm > 0.25—0.0lmm > 0.01—0.002mm > 1---0.25mm, “FHHLL{ENEE
AR BRI RTRD . EAAEVLERE, < 0.002mm Z44F 0.25—0.01mm E&HK
PHNESBENSEMNAZ, (H2025—00lmm S4KPRGEERERLEAR
TR B <0.002mm B &K NE,<0.002mm EAERPREREEHENERAE
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VA REROFNEEREERS<0.002mm N WES, BER LR E &%::0.002
mm BAK, EPEER 0.25—0.0lmm FE &K, AN, EESBHERWLLGIMM, BE
BRERE TR EFIELEEK,<0.002mm E&44hREAE RESEERMLE bt
RAMAERNE. SBHATEROEREREEE K% <0.002mm F &K BITH KIS
&, ST S E M EH A SR SRR RS

(Z) 1BHESHPREFERERSH BRLDNHES

# 5 B 0.1mol/L NaOH EENMESBHERAER, URSEKRITIES ENHEEM
EERARD, SNEXERESHIBOWE (Fe/C Al/C), MULMHMESBRER
URFSBNE ERS8% BEANNE SR

L+ ENESBERESNSEA MY E T BT S BEAWARNX R Z2M
=5 PR, TEBRESEERESNSSENT I EELERE A% ML, RHEXAK
25124 0.7938* F10.8998**(n = 7); SMEERWEARSEAWER", HEEsTLELER
£, HERBI—0.7664%(n =7), MELHEPEAFBREEMER, HRAREK X 0.4710
(n=7)

2 50EN TR EERESANE . BEROER ANELERXHLE, R
BIRERESNGBE/ R E, b RAVLIEX 25 (A BB/ RILE AR, /I
BHSESENSEREAMERX(r = —0.8636" n =7); SNABSHINKSBELEMAX
(r =0.9430 n =7); ENSESENBESBEMMERX (r = —0.8099* n=7), "I,
HBRBEEVNENE AL B R UFEERETER.

RESEERTHEBFTEANSESELE BRK. MABIENLIIE, Y8
sk /B EA B, E BBO%/BILE 2T /M EH.

. EAKTMESEHREANE. . EELY BEARTRESEERSE AN,
4835 <0.002mm > 0.25—0.0lmm > 0.01—0.002mm > 1—0.25mm, K55 B
BETLNAFE—BCHSBAERERESNK. BB bR MNEaE . SRR
XHtE, HAEIEX, £<0.002mm 454 SRERBHERE SNSRETENE
%, MEBNEENER TR, &/ BRAE/ Rt E th 2R E 2 B R RN A LB R
AN VEBRETR), E BRI/ BB/ B ENEALARE, XTTEEHRTH R
HEBERES SN BRELBRIEAES

g X X MW

.- RWIHR,1989: RELMPHETTIEEIM(1949—1989), + 4 iR,264% 3 i, 249—254 T,

< FHEE,1988; LIMHEHURAERISOISE, L MFR.B 25 H2H,139-145 1,

- BRES,1983: KM KRBT HARKEE, TMFERBT 204521, 112128 [,

- FPIBF,1988: LIMIBHRAT M, 47—63 T, Rk iR,

- RRES,1985; MUtk — BRI, 40—73.241—268,276—280 T, M F IRt

. ARE,1981 AR ABMBEARETIMEROER, THFRH 18 % 481,326 334 I,

. Harter, R.D and G. Stotzky, 1973: X-ray diffraction electron microscopy, electrophoretic mob=

D . T

ility and pH of some stable Smectite-protein complexes. Soil. Sci. Soc. Amer. Proc., 37:116—123.

o0

Ziechmann. W. and Lisanti. L.E., 1978: Clay-organic matter complexes: Moder studies and biad-
ing properties. Agrochemica, 22(34):262—282.

1) fif 6.1mol/L NaOH RBHAGRERRHAE SHEHPEEETHIERASE.
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EFFECT OF LONG-TERM APPLICATION OF
ORGANIC MANURES ON CHARACTERS
OF ORGANO-MINERAL COMPLEX
IN PURPLE PADDY SOIL

Wei Chaofu, Chen Shizheng and Xie Deti

[Department of Soil Science and Agrochemistry, Southwess Agricultural Universiry, 630716)

Summary

The contents of amporphous Fe and Al oxides and complexed Fe.Al oxides incr-
eased to varying degrees in the soil and its organomineral complex under applica-
tion of organic manures for 9 years, and there existed an antagonism between com-
plexed Fe oxide and complexed Al oxide (r == —0.7998%, n = 7). The increase in
the contents of soil vrganic matter was principally due to the increase in the contents
of organic matter in light fraction, and degree of organo-mineral complexing in soil
was decreased. The rate of loosely combined and tightly combined humus in heavy
fraction was comparatively increased. The sequence of organic matter in complexes
was 0.25—0.0lmm > < 0.002mm > 1 — 0.25mm > 0.01—0.002mm, and the degree of
organo.mineral complexing and the rate of loosely combined and tightiy combined hu-
mus declined with the particle size and their average degrees of complexing were
significantly lower than those in the soil. The content of Fe,O; and the rate of Fe/C
in soil loosely combined humus were higher, but the content of Al,O, and the rate
of Al/C were lower, and the contents of Fe,O; and Al,O; in humic acid were lower
than those in fulvic acid. The sequence of contents of Fe,0, and Al,O, in loosely
combined humus in complexes was consistent with that of the content of organic
carbon.

Key words Purple paddy soil, Organic manure, Degree of organo-mineral
complexing, Fe an! Al oxides, combined forms of humus



