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Fig. 1 Landscape photographs of soils developed from purple rock in the hilly region of southwest China (A: Low mount region, B:

Meso-mount region, and C: High hill region) and the schematic diagram of the variation of soil species with micro-topography (D)
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Fig. 2 The X-ray diffraction spectra of the purple soil relative to micro-topography
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Table 1 The pH and carbonate content of parent rocks and purple soils
rhE A 1 »
AR (pH=6.5) R+ (pH <6.5)
e ‘ e
T Number pH K e Kt ERdia
ype .
/ind Amount  Carbonate Amount Percentage pH
/ind /(g-kg™) /ind /%
f5e= fib#+ Sandstone 19 6.6 ~9.1 19 64.0 £ 62.7a 0 0
Parent rock I Mudstone 14 8.2~9.6 14 58.7+41.7a 0 0
£ F 1 Stony sub-soil 26 4.6~8.8 21 40.3 +29.2ab 5 19 5.1+0.5a
+ 4 2L yb2f 8 + Half sand half mud 19 45~8.1 12 28.7 +5.0b 7 37 5.3+0.6a
Soil
KIRE Big eye mud 20 4.6 ~8.0 10 21.6 £7.8b 10 50 5.3+0.5a
2358 Purple yellow mud 21 43-~7.5 5 16.4 + 5.4b 16 76 5.5+0.6a
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Table 2 Statics of soil exchangeable acidity/(cmol-kg™)

TR R A ZHPEAL
Soil type Exchangeable acidity Exchangeable H" Exchangeable AI’*
18T+ Stony sub-soil 2.00 = 1.00a 0.48 £ 0.16a 1.52+0.96a
Fevb2fe e + Half sand half mud 1.71 £ 1.67a 0.47 £ 0.28a 1.24+1.52a
KHRJE Big eye mud 1.34+1.33a 0.46+0.21a 0.89+1.18a
L% ¢ Purple yellow mud 1.31+1.98a 0.32+0.22a 0.98 + 1.79a
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Table 3 Correlation analysis of soil pH and exchangeable base cation

SEHNEK AEHAEN” Sk Ca®

Exchangeable K° Exchangeable Na~ Exchangeable Ca™

HhAE A

Base cations

LM

£ LA 0
) ECEC
Exchangeable Mg

Base saturation

pH 0.086 0.162 0.448**

0.354* 0.465%* 0.276 0.759**

** P<0.01; *, P<0.05
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JES R BRI BT e oAb, MRAL S (i
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3 M X f £ SRR 214 2 (HR T RS
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A 290 fnAbdulaha-A1%E 27 R R IT R B
IR B PR b %) 2T 3R & B, Y Ml 1 S p H A )
INT5.4H4.7, ISR & 543 IR T0.56 F1
1.72 cmol kg™ "I, /INZZ A 4 A2 51 B S 14 5 )
Sutradhar®s % WFSE K Y 1 pHAR T°5.3, &
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Table 4 Statics of exchangeable base cations relative to type of acidic purple soils

T BEFAEK ) NN HAECa™Y MY R ECEC EhIL I

Soil type (cmol-kg™") (cmol-kg™) (cmol-kg™") (cmol-kg™) (cmol-kg™") 1%
HHFLEY  0.146+0.041bc  0.122+0.029a  8.26 £2.64c  3.62+1.43ab 12.1+3.84b  14.1£3.20c 84.0+11.6a
fybobYg % 0.283£0.106ab  0.202£0.035a  14.4+7.79ab  3.12x1.38bc  18.0+9.04ab 19.7 = 7.77ab 86.7 +16.0a
KRR 0.359+0.254a  0.193+£0.169a 17.6+1.68a 4.17+0.86ab 22.3+2.27a 23.6+2.7la 94.6 +5.30a
2" 0.240 £ 0.184ab  0.219+0.115a 11.8 +4.12bc ~ 4.18 £ 1.04a 16.4+4.90b 17.7+4.17bc 91.9+12.9a

@Exchangeable K, @Exchangeable Na“, @Exchangeable Cap, @Exchangeable Mgh, (®Base cations, (6Base saturation,
(DStony sub-soil, ®Half sand half mud, @Big eye mud, @Purple yellow mud
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Effect of Microtopography on the Acidification Characteristics of Soils
Developed from Purple Parent Rock
TAN Mengxi LIU Li WANG Pengshun CHENG Yongyi XIE Deti LI ZhongyiT
( College of Resources and Environment, Southwest University, Chongqing 400716, China)
Abstract [ Objective ] Purple soil is extensively distributed in Southwest China. To study

acidification characteristics of the purple soil and its parent purple rock in the hilly areas of that region as

affected by micro-topography, this study was launched. [ Method ] In this study samples of two kinds of

purple rocks and four types of purple soils were collected from the hilly area of Southwestern China for

analysis of physicochemical properties in the lab. Samples of the two kinds of purple rocks, mudstone and

sandstone, were collected at the top of hills and of the four types of purple soils, stony sub-soil, half sand

half mud, bigeye mud and purple yellow mud, distributed in sequence along hill slopes from the top to the

bottom, were done, respectively, too, 14 samples each. [ Result ] Acidification, to a varying extent, was
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found in the purple soils of that region. Consequently, in these soils the content of exchangeable acidity
increased, and the content of total exchangeable base cation and the base saturation decreased. Purple soil
development gradually increased in degree along hill slopes from the top to the bottom. The carbonate in
the soils that helped keep soil pH in the range of 8 to 12 was subjected to leaching and the impact increased
too along the slope from the top to the bottom. As a result, soil acidification was gradually extending in
range along the slope. In terms of acidification degree, the four soils followed an order of purple yellow
mud > bigeye mud > half sand half mud > tony sub-soil. In acidified purple soils, pH was controlled by
cation exchange reaction, and affected by the degree of base cation (K', Na“, Ca*" and Mg"") subjection to
leaching and recovery, which varied with micro-topography. The stony sub-soils on the top of hills were
exposed to leaching of base cations only, while the bigeye muds and half sand half muds on the mid slope
were subjected to supplementation of base cations leached from the stony sub-soils on the top of the slope,
besides leaching loss of base cations. The purple yellow muds, at the bottom of the hill or slope, highly
weathered, were low in effective cation exchange capacity and hence the colloids in the soil adsorbed less
H" and AI’" on the surface. Generally speaking, in terms of overall acidification degree, the four types of
purple soils followed an order of stony sub-soil > half sand-half mud > bigeye mud > purple yellow mud.
[ Conclusion ] It can be concluded that as affected by micro-topography, acidification of the four types of
soils increases gradually in range from the top to the bottom of the hill, but does not in degree. Therefore,
it is essential to pay attention to the acidification characteristics of the purple soils of Southwest China in
exploiting the soils.
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