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Li X L, Chen X M, Zhou L C, Jiao C L, Cheng S Z. Characteristics of soil iron and its pedogenetic significance in the pro-
cess of Karst rocky desertification, southwestern China. Geological Bulletin of China, 2010, 29(5):745-751

Abstract: Soil iron oxide indicates soil—forming process and soil—forming environment under which the iron oxide was formed. Soil
iron oxides of natural soils and agriculture soils in different phases of Karst rocky desertification in southwestern China were analyzed
this time. The distributions of soil total iron (Fet), free iron oxide (Fed) and amorphous iron (Feo) were also studied, and soil—forming
process in the Karst rocky desertification regions was discussed. The results were as follows: the soil total iron content in Karst region
ranges from 38.9~53.9 g/kg. The free iron oxide content ranges from 18.0~26.7 g/kg. The degree of free iron ranges from 44.1% to
73.4%, and the degree of active iron ranges from 7.2% to 11.4%. With the aggravation of rocky desertification, the free iron oxide
content and the free iron degree increase, and the degree of active iron decreases. The degree of free iron and the active iron of differ-
ent profile in karst natural soils in surface layer is larger than bottom layer, but the degree of free iron in agriculture soil in bottom layer
is larger than surface layer. The soil —forming process of karst region is due to limestone corrosion. Under anthropogenic disturbance,
the essence of rocky desertification process in natural soils is soil and water erosion process in surface layer, and that in agriculture soils
was "soil loss" process which was affected by water vertical migration.
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Table 1 The situation of sampling soils in Karst region
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Table 2 Basic properties of the studied soils in Karst region

2 JZIK o LK CaCOs A €[S Wk 4 K gkg!
/em /gkg” /gkg” /g-em™ et /g kg™ >0.02mm 0.02~0.002mm <0.002mm
0~12 7.52 78.9 40.2 0.628 2.15 495.7 360.4 143.9
NS1  12-24 7.62 36.8 233 0.986 3.22 299.9 402.7 297.4
2450 7.77 17.8 18.7 1.142 2.51 208.2 435.6 356.2
0~8 7.46 423 6.2 0.940 2.15 457.8 339.7 202.5
NS2 8~32 7.57 12.1 25.4 1.059 2.15 220.0 368.6 411.4
NS3 0~17 6.34 19.2 11.4 1.247 1.16 3453 433.2 215
17~49 7.53 3.8 13.1 1.388 1.08 75.6 426.1 498.3
0~20 6.71 213 15.8 1.132 1.88 183.3 505.0 311.7
AS1  20~40 7.80 15.9 17.4 1.348 0.45 247.8 479.0 273.2
40~60 7.77 15.0 15.2 1.512 1.90 235.1 480.5 284.4
0~12 4.66 13.5 7.1 1.032 1.56 96.7 390.9 512.4
AS2  12~39 5.20 6.0 16.1 1.208 0.81 62.1 227.2 710.7
39~70 7.38 3.7 15.8 1.308 0.61 126.0 3777 496.3
0~15 5.77 13.2 13.4 1.116 1.88 166.3 399.8 433.8
AS3 15~35 5.41 45 10.0 1.248 1.88 113.8 254.0 632.3
F3 EEHHX TEEUENERESE
Table 3 Physical properties of iron oxide forms in the studied soils in Karst region
g AR ik éﬁl ﬁ@%% iﬁ%i%ﬁ %MmiJ i /% il
/em / gkg /g'kg /gkg 1/ gkg /%
0~12 39.843.2 19.0+0.8 20.8+2.5 2.37+0.23 11.4+0.3 52.3+2.0
NS1 KABAL 1224 42.9+3.8 28.6:1.8 14322 1.41x0.22 9.9+0.3 33.3x3.1
24~50 47.0+4.3 32,7422 14.3+1.8 1.06+0.19 7.4+0.4 30.4+2.5
. 0~8 38.942.2 16.9+0.2 22.042.2 2.04+0.22 9.3+0.1 56.6+2.5
NS2 WAL
8-32 49.345.2 32.8+1.6 16.5+2.1 1.02+0.14 6.2+0.6 33.543.2
0~17 41.843.4 11.1£1.7 30.7+2.0 2.27+0.44 7.4+1.0 73.4+2.0
NS3 BRI
17~49 37.4+4.0 223422 15.1£1.7 1.07+0.28 7.1£0.9 40.4+3.7
0~20 40.8+3.2 22.840.9 18.0+2.4 2.06+0.16 11.4+0.9 44.142.3
AS1 R 20~40 45.2+4.2 21.7+1.5 23.5+2.8 2.49+0.23 10.6+1.0 52.0£2.9
40~60 40.243.9 16.8+1.8 23.4+2.6 2.38+0.24 10.2+0.8 58.2+3.5
0~12 53.9:3.9 27.8+1.3 26.142.9 2.41+0.33 9.2+0.3 48.5+2.1
AS2  BREEAEAL 12~39 57.5£5.5 26.6£1.9 30.9+3.2 2.13+0.29 6.9£0.5 53.7+3.3
3970 48.5+3.8 22.3+1.9 26.2+3.1 1.74+0.21 6.6+0.6 54.0+3.2
. 0~15 50.5+3.1 23.8+1.2 26.7+2.6 1.93+0.39 7.2+0.7 52.9:2.4
AS3 oh R AL
15~35 57.0+4.9 26.5+2.1 30.5+3.3 1.61+0.28 5.3+0.7 53.5+3.7
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Fig. 1 Distribution of iron in natural soil profile in Karst rocky area
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Fig. 2 Distribution of iron in agriculture soil profile in Karst rocky area
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Table 4 The correlation between the soil iron formation and basic properties of the Karst soils

Fe 41 pH LR CaCOs T E[EnyigeE >0.02mm WKL 0.02~0.002 mm K¥pki  <0.002mm Kiki
Ak -0.7276*%*  -0.4917  -0.2186  0.1208 -0.1898 -0.6041* -0.6401* 0.7961%*
kMg -0.1109  -0.2733 0.1606  -0.1236 0.3344 -0.4773 -0.2410 0.5023
WEEEE  -0.6919%*% 02678  -0.4032  0.2579 -0.5464* -0.1865 -0.4642 0.3733
s -0.3001 0.2819 -0.0904  -0.0376 -0.3635 0.2757 0.1054 -0.2741
BRI 03241  0.6435* 03258  -0.3411 0.1984 0.5265* 0.5489* -0.6895%*
BRERESREE -0.3206  0.0251 -0.3257  0.2065 -0.5030 0.2198 -0.1084 -0.1264
TE AL n=15, M0 REX ros=0.514; rou=0.641; * KK P< 0.05, * * LR P< 0.01
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Fig. 3 The effect of pH on free iron oxide and degree of free iron in studied natural soils
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Fig. 4 The correlation between soil organic carbon

and degree of active iron in Karst soils
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