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Fig. 1  Outline of study region and land use types
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Table 1 Soil physical and chemical properties under four land uses in the karst region
Yo%z S EoKH N T N ) BT
PR/ gkg 18.48+0. 70C 10. 50+3.92C 39.20+3.97B 51.00+6. 95A 0.12
2R /gkg ! 1.90=+0. 10C 0.92+0. 54D 3.38+0.32B 4.47+0.49A 0.55
é@i/g-kg’l 1.76+0.42A 0.59+0.01B 0.59+0.12B 0.82+0.10B 0.57
2ff/gkg ! 8.7140. 78A 8.30+0. 52A 7.75+0.17A 9.89+2. 00A 0.14
25 /gkg ! 3.81+£0.17C 4.1540. 20C 5.12-+0. 89B 6.50+0. 31A 0.23
195 W /mg-kg ! 56.20425. 30A 0.53+0.23B 1.9040.61B 2.60+1.15B 1.76
:‘L?_&“ﬁl’%ﬁlf'/mg-kg’1 1 115+300A 148+10. 50B 144+26.0B 310+46.6B 1.02
CEC/cmol-kg 20.90+1.13C 15.50+0. 73C 26.60+3.53B 33.70+3. 10A 0. 30
pH 5.91+0. 46BC 5.49-+0.45C 6.32+0.27B 7.22+0.23A 0.12
ok &/ % 40.50+8.02B 54.4042. 94A 44.504+6.87AB 44.3040. 52AB 0.16
Wb/ % 52.4046. 64A 42.40+2.82B 46.90+6. 46AB 49.3041.97AB 0.12
ki '/ % 7.08=2. 69A 3.19-+0. 82B 8.58=+0. 62A 6.46+1.46AB 0.39
1 R AT AR RS TR R A R X 3 TR AR 22 S 35 (P<0.05) , F [l
F2 FRRA4TIHF BT TIESEEESS T
Table 2 Distribution of soil Ca forms under four land uses in the karst region
KA RIS TR S HHLLE A AL RS B
gkg'

KIS M 0.20+0. 23A 2.36+0.03B 0.36+0.05B 0.02+0B 0.44-+0. 05A 3.384+0. 26AB
ok 0.06+0.02A 1.1440.13B 0.17+0.02B 0.02+0B 0.53=+0. 08A 1.9340.21B
N T AR 0.09+0.01A 2.79+0.44AB 0.42+0.07B 0.02+0AB 0.62+0.12A 3.73+0. 24AB

L 0.20-+0. 10A 5.26+1.90A 0.77+0. 24A 0.04+0.01A 0.95+0. 24A 7.21+2.46A
T 0.1440.13 2.89+1.77 0.43+0.25 0.02-£0. 01 0. 63+0. 24 4.06+2.29
ALY 91.7% 61.2% 58.2% 33.0% 38.5% 56. 3%
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Fig. 2 Soil different fraction Ca proportions under four land uses in the karst region
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Table 3 Correlations between soil physical and chemical properties and contents of total Ca and different Ca forms

KIS LIS PRI A5 AL S, BRI S e
IS 1
SRR 0.43 1
TR VS 25 0.45 0. 99 1
AP G 0.18 0. 65% 0. 68** 1
Bt A4 —0.04 0.28 0.29 0.16 1
B 0.48 0. 99 0. 99 0. 66* 0. 91%* 1
ALK 0.31 0. 93 0. 93 0. 83 0. 89+ 0. 93+
£ 0.35 0. 92 0. 93 0. 83 0. 84+ 0. 92
B 0.56 0.01 0.05 —0.26 —0.36 0.01
el 0.56 0. 80%* 0. 79%x 0.20 0.71 0. 81+
£ 0.16 0.76% 0.78* 0. 89 0. 81 0. 76
A R 0.12 —0. 14 —0.10 —0.40 —0.52 —0.16
Yy &l 0.58 —0.03 0.05 —0.26 —0.39 —0.03
CEC 0.44 0. 95+ 0. 97+ 0. 82+ 0. 86+ 0. 90+
pH 0.10 0. 88 0. 88 0. 74* 0. 80 0. 86+
Bk —0.20 —0.35 —0.31 —0.26 —0.11 —0.33
LR A 0.10 0.36 0.32 0.15 0.10 0.33
(2 0.39 0.23 0.23 0.47 0.11 0.24
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Characteristics of calcium fraction distribution in soil under different land
use types in karst fault-depression basins

LI Jing', YANG Cheng’, JIN Zhenjiang',ZHU Tongbin’, CAO Jianhua®
(1. College of Environmental Science and Engineering , Guilin University of Technology, Guilin, Guangxi 541004, China;2. Geological
Survey of Jiangsu Province, Nanjing, Jiangsu 210018, China;3. Key Laboratory of Karst Dynamics, MNR & GZAR / Institute of Karst
Geology, CAGS, Guilin, Guangxi 541004, China)

Abstract Limestone soil in karst regions is characterized by high pH and calcium (Ca) content, which is one of
the key elements in determining the structure and function of karst ecosystems, and is significantly affected by land
use types. However, so far there are few studies on soil Ca fraction distribution under different land use types in
karst fault-depression basins. This study chose four land use types including grassland, plantation, cornfield and
dragon fruit landing the Bisezhai village, Xibeile country in Mengzi City, Yunnan Province as objectives, all of
which are characterized by typical karst landforms. The BCR three-step sequential extraction method was used to
determine the content of different Ca forms under different land use types in karst areas and influence factors. The
results show land use types significantly influence soil total Ca content and its fraction distribution. Total Ca and
various Ca forms in grassland soil are greatly higher than other land use types, and the lowest values appear in
cornfield. The exchangeable Ca form is dominant in all soils, accounting for 59.4 % —74.8% of total Ca, while the
content of bound to organic matter-Ca is the lowest, accounting for 0.5% —1.0% of total Ca. The contents of total
Ca and various Ca forms are significantly positively correlated with organic carbon, total N, total Mg, CEC, and
pH. These data indicate that total Ca and various Ca forms interact with the physical and chemical properties of the

soil to some extent.

Key words karst faulted basin, land use types, BCR three-step sequential extraction method, limestone soil,

calcium speciation
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