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Nutrient Content of Soil Developed from Limestone and
Dolomite in Karst Areas of Southwest China

XIAO Shizhen' HE Jiang-hu'" ZENG Cheng®> XIAO Hua' LEI Bodin®
(1. School of Karst Science/State Engineering Technology Institute for Karst Desertification Control Guizhou Normal University Guizhou
Guiyang 550001 China; 2. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guizhou Guiyang 550081 China; 3. Shibing Administration Bureau of Miaoling National Geopark Guizhou Shibing 556200 China)

Abstract [ Objective IThe objective of the paper is to provide a reference for soil nutrient management and sustainable operation in Karst are—
as. [Method IThe soil samples were collected from woodland and dry land in Baiduo Village( dolomite areas) and Shigiao Village( limestone
areas) in Shibing County Guizhou Province and then the soil nutrient was analyzed. [Result 1The soil developed from dolomite was featured
with higher organic matters total N available P available K and hydrolysable N. The soil developed from limestone was featured with higher
total P and total K. Total N was positively and very significantly related to hydrolysable N and organic carbon in soil developed from limestone
and dolomite. Hydrolysable N was positively and significantly related to organic carbon in limestone areas. Hydrolysable N was positively and
very significantly related to organic carbon in dolomite areas. Land use patterns had obvious effects on nutrient content in soil developed from
limestone and dolomite. Soil total K total N hydrolysable N and organic carbon content in limestone woodland was higher than dry land and
available K total P available P and pH was lower than dry land. Soil total P and available P in dolomite woodland are lower than dry land
and other indexes are higher than dry land. The organic matter total N total P and total K content in dolomite-developed soil was Grade I
Grade | Grade VI and Grade Il respectively. The organic matter total N total P and total K content in limestone-developed soil was Grade
I Grade I Grade V and Grade I separately. [Conclusion 1Soil nutrient was not only affected by soil forming rock but also affected by
land use pattern.
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Table 1  Basic status of soil sample sites
(m)
Use pattern Altitude Vegetation Coverage Characteristics description
Limestone dry land 1064 0.20 2016 -2018 10 em
Limestone woodland 1071 0.85 20 c¢m 3 cm
Dolomite dry land 1043 0.00 2017
Dolomite woodland 990 0.85 3 cm 20 ¢cm
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Table 2  Classification standard of soil nutrient

(g/ke) (g/kg) (g/ke) (g/kg)
Grade oM TN TP TK
I >40 >2 >2 >30
| 30 ~40 1.5~2 1.6 ~2 24 ~30
il| 20 ~30 1~1.5 1.2~1.6 18 ~24
v 10 ~20 0.75 ~1 0.8~1.2 12 ~18
\ 6 ~10 0.5~0.75 0.4~0.8 6~12
A\ <6 <0.5 <0.4 <6
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Fig. 1  Nutrient content in soil of different forming rocks
3
Table 3 Correlation of soil nutrients developed from limestone
. . TN AN TP AP TK AK SOC
Soil nutrients Ttem
TN r 1
P _
AN r 0.730™* 1
P 0.007 -
TP r 0.110 0.276 1
P 0.733 0.385 -
AP r -0.554 -0.322 -0.151 1
P 0.062 0.307 0.640 -
TK r 0.638" 0.521 -0.513 -0.044 1
P 0.025 0.082 0.088 0.892 -
AK r -0.372 -0.193 -0.101 0.325 -0.211 1
P 0.234 0.547 0.754 0.303 0.510 -
SOC r 0.989** 0.675" -0.007 -0.545 0.708** -0.392 1

P 0 0.016 0.983 0.067 0.010 0.208 -
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Table 4  Correlation of soil nutrients developed from dolomite

Soil nutrients Item ™ AN AP TK AK S0C
TN r 1
P -
AN r 0.989** 1
P 0 -
TP r -0.653 -0.720"
P 0.079 0.044
AP r -0.548 -0.556 0.794" 1
P 0. 160 0.153 0.019 -
TK r 0.520 0.577 -0.564 -0.084 1
P 0.187 0.134 0. 146 0.844 -
AK r 0.830" 0.790" -0.151 -0.058 0.337 1
P 0.011 0.020 0.721 0.892 0.414 -
soc r 0.996* * 0.984** -0.613 -0.482 0.533 0.863** -
P 0 0 0. 106 0.226 0.174 0.006 -
2.2 o pH
2.2.1 3 pH ;
(r=0.730 . \ ;
P<0.01) . (r=0.989 P<0.01) . N N
(r=0.708 P=0.01) pH
(r=0.638 P<0.05) . ; N N
(r=0.675 P <0.05); ;
2.2.2 4 N \ \
(r=0.989 P<0.01) . -pH ; N
(r=0.996 P <0.01)
(r=0.830 P<0.05);
(r=-0.720 P <0.05) ( 3
(r=0.790 P <0.05) N N
(r=0.984 P<0.01); o
(r=0.794 P <0.05); N
(r=0.863 P<0.01); \
2.3
2
5
Table 5 Macroelments nutrient content in soil in the study area
(g/kg) (g/kg) (g/kg)
Forming rock oM TP TK
Limestone 35.05 0.43 41.24
Dolomite 30.93 0.35 23.25
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