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Table 1 Basic information of the soil sampling sites
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Table 2 Basic properties of the studied soils
EERiIRT kL kL Fhokr £ FokL 4k
N
] i = Lk Organic C Sand Silt Clay Fe, Fe, (o)
Number of pH
Profile No.
samples (gkg™)
BO1 4 7.26 £ 0.63 144+12 46.0 £ 13.7 5504 +28.6 403.6+40.0 91.1 +4.0 116.9+3.5
B02 5 6.42+1.01 12.1+£2.0 51.2+18.4 4933+32.4 4555+36.4 89.3+5.3 112.7+4.0
B03 5 3.40+0.41 19.9+3.9 98.4 +59.1 529.5+16.6 372.1+43.1 61.8+1.4 129.3+5.4
B04 5 4.20 £ 0.60 24.1+7.8 459 £ 16.1 515.6 +33.5 438.5+18.7 65.2+2.8 93.3+7.2
HO1 5 6.72 +0.19 16.8+5.5 140.5+47.8 513.7+12.7 345.8+50.9 71.8+5.8 107.4 +21.4
HO2 6 6.91+£0.11 11.3+4.0 101.0 £ 110.8 494.1 +60.8 404.9 +69.9 754 +7.1 110.7 £ 10.9
HO3 5 6.58 +0.27 7.6 +4.0 201.5+137.5 4248 +61.5 373.7+83.1 60.9+6.9 93.8+7.7
HO04 5 3.74 + 0.65 29.2+9.3 60.4+34.7 469.1+70.4 470.5+92.7 54.1+14.1 56.4+8.3
SO1 6 5.71 £ 1.00 9.1+29 509+ 157 574.4+46.1 374.7+59.4 81.9+2.3 108.8 +7.9
S02 5 6.52+1.08 13.1+1.6 43.4+8.2 559.8+39.2 396.8 +33.8 71.2+3.9 120.1 +7.7
S03 6 5.42 +0.86 9.6 +2.7 33.5+10.3 483.0+27.2 483.5+18.1 75.8 +3.1 101.3+12.0
S04 5 6.61 +0.54 13.1+5.3 49.6 +32.7 508.9+12.8 441.5+34.7 82.7+1.6 91.6 +31.2
liF &4k Fe, (Fe,0,, gkg™) liF &8k Fe, (Fe,0,,gkg™) li##54k Fe, (Fe,0,, gkg™)
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Fig. 3 The illuvial coefficient of Fe, in soil profiles different in cultivation age
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BHELFe, b E,
2.4 HIRGRSEILIRIEXRE
Pearson Ml 45 R Bon (R3) , Fe,
HFe . Fey (o) TFe, (o) B2 T FEMK,
Fe, (aay) Fe‘,(day)Eﬁﬂiﬁﬂﬂ%mﬁ%ﬁﬁéé; Fe, (c1ay)
IFe,. Fey ) /Fe 35 e, () Fey (o « FkL
BRI SR AR W EAHOG, HFe,. Fe,. BKUFH
L RRL SRR EMAE, HFe, (., /Fe 5
Fey (o) /Fe B IEA G, R, T8 AE ML
YRR R S A R R R E £ R, H
BRAAA D) B SRR A7 IR R B R A RS R

BRVT = A NP LA B . = YN 00T s R
PRI, ERTURY L L, BRI TR
WE UG L, Al YIRS, e
KT S SR TS 0 1 — 8 S — A A B
YT 8 1 K T 22 S T S R PR T 2 4
BFILEH s T R K T A TR
AN TSI ARIT . LT PEVESE R s BUOE R
TGS PP TR R T = MR & &
I WAL RE 0 SRR R R R A A

http: //pedologica. issas. ac. en

S

2017-7-20 8:55:37 ’7



| T T

W +Hiindd 900

——

900 S S 54 %
FT3I TESSEHYE TIEERENERAEXSE
Table 3 Pearson correlation coefficients between iron oxides and basic physicochemical properties of the soils ( 7=62)
5 B Ttom S Sk FARLA FREEE BRipEE FRBRIEEE e EEpkER
Fe, Fe, Fe, () Fey (a) Fed Fe,  Feyiaw)/Fer () Feican) /Fer  Fey (i) /Fey
W B i Fe, 0.842%% 1
Bk ke, () 0.367%*  0.202 1
FORLIE B R Fey () 0.273*  0.098 0.960%* |
BRI B Fe, / Fe, 0.426%%  0.842%% -0.012 -0.085 1
FORLRR Ui 5 BE 0.155  -0.030 0.745%%  0.883*%*  -0.164 1
Fe, Celay) IFe (enay)
DEREERFe, (1, Fe, —0.382%% —0.431%%  0.710%%  0.737%%  —0.338%* 0.604% 1
e S —0.346%% —0.689%*%  0.418%%  0.501%%  —0.826%* 0.526%* 0.689%* 1
Fey () /Fey
b kiSand —0.351%% —0.283%* 0.079 0.087 -0.124 0.112 0.376%%* 0.174
W Silt 0.242  -0.045 0.247 0.244 -0.309%* 0.157 0.051 0.212
FikiClay 0.183 0.352%%  —0.297*  —0.304%* 0.400%* -0.257* -0.460%* ~0.373%%
pH 0.515%% 0.401%*  0.180 0.086 0.177 0.004 -0.207 -0.255%
A HLEESOC —0.387%% —0.443%% _0.268*  -0.234 ~0.37 1% -0.181 0.015 0.298%

W * 76 0.05 K (R ) 3 AHIE; ** 720.01 ZKF (XU ) I 5 3 M5 Note: *. Correlation is significant at the 0.05 level

(2-tailed ) ; **. Correlation is significant at the 0.01 level ( 2—-tailed )
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Characteristics of Iron Oxide in Soils Different in Cultivation Age in the Pearl
River Delta Plain

JIA Chongjian LU Ying' XIONG Fan CUI Qichao LIU Hongyi QIN Hailong JIANG Kun GAO Yujie
( College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China )

Abstract [Objective] The Pearl River Delta Plain, located in South China, has a more-than-
one-thousand-year cultivation history, so that the soil therein has been subjected to impacts of intensive
anthropogenic activities in its evolution. The knowledge of how the soil evolves under anthropogenic activities
is sure helpful to sustainable utilization and management of the soil resources. Being highly active and
geochemically sensitive, iron oxides in soil tend to be affected by any slight change in environmental condition
in formation and property, so they are often used as an indicator of soil pedogenic process, and considered as
a function of soil genesis and development. Therefore, characterization of soil iron oxides has been one of the
major fields of the study on soil genesis. In this study an investigation was performed of characteristics of iron
oxides in bulk soil and soil clay relative to cultivation age and affecting factors in the Pearl River Delta Plain,
in an attempt to reveal how the soil forms and evolves under anthropogenic cultivation in the region. [Method]
Samples were collected from genetic horizons of the soils derived from marine deposits with cultivation age
being 30 a, 100 a, 600 a and 1 000 a, separately, of the soils derived from fluvial deposits with cultivation
age being 200 a, 400 a, 900 a and 1 000 a separately and of the soils derived from delta deposits with
cultivation age being 50 a, 90 a, 150 a and 350 a, separately, in the Pearl River Delta Plain for analysis
of physicochemical properties, and total iron (Fe,) , free iron ( DCB-extractable iron, Fe,) , ratio of Fe,
to Fe, (Fe, / Fe,) in bulk soil and clay (Fe, (.., /Fe, (.., ) » Fe, sedimentation coefficient ( ratio of Fe, in
the genetic horizon beneath the surface horizon to Fe, in surface horizon ) and enrichment rates of Fe, and Fe,
in clay (Fe, (.., /Fe, and Fe, (.., /Fe;) . [Result] Results show that: (1) Among the soils derived from
marine deposits, those, 30 a in cultivation age, were all > 1 in Fe, sedimentation coefficient, regardless
of horizon; those, 100 a and 600 a in cultivation age, were > 1 only in some genetic horizons, and those,
1 000 a in cultivation age, were all < 1. In the soils derived from fluvial deposits, the generic horizon
where Fe, sedimentation occurred went deeper with the cultivation age. Among the soils derived from delta
deposits, those, 50 a, 90 a, 150 a and 350 a in cultivation age, were found to have genetic horizons as
deep as 40—cm, 45-cm, 80-cm and 90-cm, respectively. (2 ) In the soils derived from marine deposits,
the distribution of Fe, in clay (Fe,(,,,) ) in soil profile varied irregularly with cultivation age, while in the

soils derived from fluvial and delta deposits the content of Fe, (.., in soil layers below 40-cm and 60-cm
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depth, respectively, declined with cultivation age. ( 3) The contents of Fe, and Fe, in clay were higher than
their corresponding ones in bulk soil, Among the soils derived from marine deposits, those, 30 a and 100 a
in cultivation age were lower than those, 600 a and 1000 a in cultivation age, in Fe, and Fe, enrichment rate.
In the soils derived from fluvial deposits Fe, and Fe, enrichment rates increased with cultivation age in the
soil layers below 40—cm. And among the soils derived from delta deposits, those, 350 a in cultivation age,
were lower than those younger in cultivation age in Fe, and Fe, enrichment rate. And (4 ) Fe, and Fe, in bulk
soil was extra-significantly and positively related to Fe, and Fe, in clay, and so was Fe, (,,,,/Fe, and Fe, ()
/Fey to Fe, (. Feq (uay)and Fey () /Fe (. » and Fe, () /Fe, to to Fe, (,,,)/Fe;, however Fe, (,,,,/Fe, and
Fe,(ua)/Fey was extra-significantly and negatively related to Fe,, Fe,, Fe,/ Fe and clay content.
[ Conclusion] With agricultural cultivation going on, Fe, in the soils derived from fluvial and delta deposits
tends to leach down and deposit in the lower and lower soil layers; Fe, content tends to decline in the
hydroponic redox layer of the soils derived from marine deposits; iron oxides tend to increase in enrichment
rate in clay of the soils derived from marine deposits, but decline in clay of the soils derived from fluvial and
delta deposits. However, the iron oxides accumulating in clay of the soils were dominated with Fe,;, and clay
content in the soils is the major factor affecting iron oxide enrichment rate.
Key words Iron oxides; Eluviation-illuviation; Cultivation age; Soil-forming parent material; Pearl

River Delta
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