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%1 HERLEMHETNE

Table 1 Information about the soils used

Amne = | R H AR B+ B BEERE RER
Profile No. Soil Location Parent material Depth (cm) Herizon
1 Ak MB+ Pu )i & E’Igw&’ 105 APWW.C
Bl RY
2 bt Lepty B:! MR E RS 100 APWW.C
Y]
BILHERY
3 TE®L B 113 e EXBETTE 100 APWW.C
@
BIIFRY
4 L bk LI ZHEMAER 100 APWG
Y
5 KR P11k LR S 100 APWW,C
®
6 ZRE CeglIf=1m HAERY 100 APWW.C
®
Note:* A plowed layer; P——plow pan; W percogenic and submergenic horizony W.——W

parent material.
Purplish soil deposit; ®

horizon influenced by C horizon; C
#* @——Alluvium from the Minjiang Rivery @
residual deposit.

Yellow earth

¥2 RBTRTIEFXABLPEREBERALENHER
(Fe,0.2/kg)
Table 2 The contents of iron oxides of various forms in the main paddy soils
of the Chengdu Plain (Fe,O,g/kg)

wms RERE k&R HULH £ & g £ 3 EEEs
Profile Sampling Horizon (g/kg) Total iron Free iron Amor. iron
No. depth (cm) O.M. oxide oxide
0—12 A 27.7 59.1 12.1 4.7
12—20 P 31.8 58.8 12.0 4.8
1 2038 w 12.3 77.1 8.9 2.8
38—78 W, 8.9 66.9 20.2 1.2
78—105 [ 10.1 78.5 30.0 0.8
0—16 A 27.1 51.5 9.3 2.1
16—24 P 20.8 52.9 10.2 2.4
2 24—45 w 1.1 58.1 14.2 1.0
45—57 W, 1.5 74.1 35.2 1.8
57—100 C 5.4 55.0 17.4 0.5
0—15§ A 28.9 53.7 10.8 5.0
15—23 P 15.3 57.1 13.6 1.9
(] 2352 w 10.1 65.8 17.6 0.7
52—72 W, 7.3 57.1 13.9 0.6
72—100 “C 7.4 59.2 18.5 0.9
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HIHE S RERE RER HHLHE £ &% it £33 EER S
Profile Sampling Horizon (g/kg) Total iron Free iron Amor. iron
No. depth (cm) oM. oxide oxide
0—15 A 31.9 51.7 13.4 9.0
15—40 P 28.7 53.7 12.6 9.9
40 - 60 w 30.6 59.2 15.4 12.1
4 60 —100 G 22.2 50.0 10.5 9.4
(0cm LI F 1L
# F oK)
0-14 A 22.8 $3.5 21,7 4.9
14-22 P 17.8 54.2 22.9 3.9
s 22--52 w 12.8 55.3 24.3 3.2
52--74 W, 10.5 55.2 24.5 3.4
74 —100 C 11.7 59.5 27.2 4.1
0—17 A 18.5 38.5 22.3 3.3
1725 % 14.6 40.9 24.1 2.3
6 25—36 w 8.2 51.5 33.0 1.4
36—63 W, 7.2 43.1 26.3 1.4
63—100 C 4.2 41.8 24.6 1.1

%3 RBLREIEABLEHBERCEKHTHER (Fe,08/ks)
(B Mxs, ZRRMW (/M) FR)

Table 3 The mean contents of iron oxides of various furms in the main paddy

s0ils of the Chengdu Plain

wWEms BN &% HEELS e witk
Profile Number of Total Free iron Amor. iron
No. layers iron oxide oxide
. 68.149.5 20.648.7 2.941.9
(0.14)* (0.42) €0.66)
) 58.349.2 17.34+10.5 1.6+0.8
! (0.16) (0.61) €0.50)
s 58.61+4.5 14.943.0 1.841.9
(0.08) 0.21) (1.06)
4 53.714.0 13.042.0 10.14-1.4
€0.07) (0.15) (0.14)
s 55.54+2.3 24.1412.1 3.940.7
(0.04) (0.09) €0.18)
p s 43,245.0 26.14-4.0 1.940.9
i 0-12) (0.16) (0.47)

* BERHFAERAN.

M3 23RN, HRITHRHRENNFKBLPHE 1,2.3,.4), LienR
£ 50.0g/kg % 78.5g/kg Z [A], PRI & R4 60.0 8.5, W RARMY 0.14, MERELHHY
MRARBRFWRERKBLGIE 5 71 6), K% B9 5358/ kg E 59.5g/kg M1 38.5
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g/kg E51.5g/kg ZH, FHEMAFN 555+2.3 (ERREN 0.12) M 43.2£5.0 (F
FREG0.12), ERIBRARRS, EPHIEUE: RILNRY>RELAR
H>RRBEFY, RARSLEABLHEP L& FHSRERNTIBHROER,
THFEEEAKNERNS2ERER, RILFPRHEERKBLIEME, RELH
RYMBRRARRDREOUSHERLBE, AEHHERRANERSRLERHD Y,
MER3 AL, ZRAARERATNEKBIHNET SR SBOERARBE 0.04 E 0.16
ZIA, 3832 0.10£0.04(n = 6), MEMEPHHALKERIERRMIE 0.09 F 0.64
ZIE, 352 0.27£0.20(n = 6),ZERFMN 0.27, & 2 FRITEERN, RILHFYHITE

%4 RBTFRTEAKBLPHNOREME R SOFLE
Table 4 The degree of freepess of iron oxide and the activation degree of free iron

oxide in the paddy soils of the Chengdu Plain

W m s RER nuE (%) miee (9%
Profile No. Horizon Degree of freeness Activation degree
A 20.47 38.84
P 20.41 40.00
1 w 37.48 9.69
w, 30.19 5.94
[} 38.22 1.67
A 18.02 22.58
[ 4 19.28 23.53
2 w 24.44 7.04
w, 47.50 s.11
C 31.64 2.87
A 20.11 46.30
P 23.82 13.97
3 w 26.75 3.98
w, 24.34 4.32
C 31.25 4.86
A 25.92 67.16
P 23.46 78.57
4 w 26.01 78.57
G 21.00 89.52
A 40.56 22.58
P 42.25 17.03
5 w 43.94 13.17
W, 44.38 13.88
C 45 71 15.07
A 57.92 14.80
P 58.92 9.54
6 w 64.08 4.24
W, 61.02 3.32
c 58.85 ‘ 4.47
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BHARIPHEELGSRS 2K BERBERBERRX (r = 0911, n=19),
Re L NRPRENERYTE TR A ml, KARRESIHNA r — 0966
(n=5) F1 0.998** (n=5), H:EIFHERT Y s EH(KH)HKWK)Y 0.78,0.85 71 0.83,
o EMHRERA —3.05,—23.2,f1 —9.9, XELEREH, E—ENEPSKEERN, HBA
GEBE5LSBYANXARERTR, IR BHEAERNELIEM,

ABEHEEHEAKNSBOTBUER, &3 AANERREERNA, AR
ERARBREBENABLZE, §—-HEREKARRK, i, TERALKTRS S
BRBEACKSBRZALTHAXYE, MEREHNEASLBPNEELALS®ESESS
THMANRAREBEEMR, 1,36 SHIE, (LR TMBEEMAT K, L—AXEN
Bk ZA LM EERENGERESEINANRAESZEBER LI BOEM,

(Z) miLexah it

TS EE RN EERRTERCEERMEANRIERS AN,
SHENRBE (PEELHKE-TERRCRE/HEEA%R) AR RREIIER
HBE—8%, TEARIATDIONALEESFMRGSOEL, BT —ENRR
#, SRARBLIEOFEENEAKECEREERERLE 4.5,

%S5 WA NEESHLSTLEHIER (LI M5 REFRM (/M) FR)

Table § Variation of the -degree of freeness of iron oxide and the activation degree
of free tron oxide in paddy profile

WMES HHE R HKE (%) EE (%)
Profile No. Number of layers Degree of freeness Activation degree
) s 29.448.72 19.4-418.43
(0.30)* (0.9%)
) 5 28.2412.05 12.2+10.00
(0.43) (0.82)
3 5 25.244.11 14.7+18.23
0.16) (1.24)
4 " 24.14:2.38 78.549.42
0.10) (0.12)
5 5 43.442.00 16.443.77
(0.0%) (0.23)
P 5 60.242.47 7.67+4.53
(0.04) €0.59)

* ETANENERARN.

M 4 AT, BRBF RUK B L ki R A 3h 2 18% X 64% AL BEFEEKR
RESELRE TR ERABRFW R EOKELRE, MR R &85
(RS, SRITARIE L RS, AR R SR U RSB TR SETRY RS

1) RHH1990: KA T LRAERERRESBOFR. (DENERANLMUFRFTBLELIR.
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%6 28R (Fe,0.0/ke) EHHPOFR(LIMES,ERAM (S/M) £R)

Table 6 Differentiation of total iron in the profiles of paddy sotls

W m s E4R RN

M+s
Profile No. Horizon Coefficient of varistion

AP 59.04+0.2 <0.01

1 w C 77.841.0 0.0t
W, 66.9

5 AP WC 54.4+2.9 0.05
w 74.1

3 AP W C ‘ 56.8+2.3 0.04
W 65.8

4 A PG 51.841.9 0.04
w 59.2

5 APWW,C $5.54-2.3 0.04

p AP W, C £1.1+1.9 0.05
w 51.5

FRAT, EWHK W EHBEF—RI B, {FRA.BHERWRAREAZELELR
BT R R, XA M RM A B BME N T8 AL EREERERRME R
B, Hit, ZER - M ARENER, BXRLEFERREW, W, BFRESWEHRLULN
L EEZEBROEW, RIER 6 ERTH, RLMRHNMARERYE FKBLE
HHRWHR W, BOEREEZHERERIBHEH, BAZENSHBVATHET AP
Bo MEETRENKBLIEWENERNBAIERUESIRAE, MELBERNER
WL EEFRI, EHRRABNBFRER T, L5 BNBEZFRREwE L BRA M
Tk, GESEEXRSLEBE,

=V & &

REPEIRIT RS AMEEAB L DL BRI+ BRUEW, E—THE DS
BREA, SR AAS RS SHBZANARERRRTS, 1529 RERHRNRNLM,
ERARRAENAB LN, HEEBEQMTERER, TEEHALKSRETSRE
RABL, LHPBOBHEEIESR L BOEN, RLBROEABNEN, i
BRI 80 5 B IZER AR L SE MRS BE %, BE SR A RER —BEN, X
EERROETN . SENEHNS FRBANY EELRABNKELEESE B S
ESBIAN, B 45 U L P BB R 2o

£ % X R
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DIFFERENTIATION OF IRON OXIDES IN PADDY SOILS
OF CHENGDU PLAIN

Zhao Hongting

(Instisuse of Soil Science, Academia Simica, Namjing, 210008)

Summary

Six paddy soils derived from three different parent materials were sampled from the
Chengdu Plain which was one of the most important rice-growing regions in China to study
the characteristics of the differentiation of iron oxides in various forms and its relation to the
formation of the specific genetic horizon. The results showed that the extent of the variation of
iron oxides in various forms in the paddy profiles studied decreased in the following order:
amor. iron oxide>free iron oxide>total iron.

It was revealed that the content of total iron was closely related to the parent material from
which the paddy soil was derived, and the content of free iron was positively linearly related
to the content of total iron in the paddy soil, which suggested that it was also related to the
parent materials 10 some extent, but the content of amor. iron oxide was greatly influenced by
the environmental conditions.

As to the degree of freeness of iron oxide and activation degree of free iron oxide which
were two important parameters used to describe the alteration of iron oxide, it was shown that
both of them varied significantly among different horizons in profile, and the former was
remarkedly influenced by the soil-forming process while the latter was significantly positively
correlated to the conent of organic matter of soil within a given range. When the content of
organic matter was beyond a definite value, the activation degree of free iron oxide was ma-
inly influenced by other factors, such as the content of water and the decomposition intensity of
organic matter.

The differentiation of iron oxide in soil played an important role in the formation of
paddy soil. Based on the variation of iron content of different horizons in the soil, we found
that the formation of the W horizon which was an important genetic horizon in the profile of
paddy soil was due to the eluviation and illuviation of iron for the paddy soil derived from
the alluvium from the Minjiang River and vellow earth residual deposit and the local differen-
tiation of iron for the paddy soil derived from purplish soil deposit.

Key words Iron oxide, Form and transformation, Differentiation, Genetic horizon



