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Abstract: Large-scale spatial heterogeneity and distribution patterns of limestone soil nutrients in the karst areas of
northwestern Guangxi were evaluated in this study, based on regional field survey and laboratory analysis combing with
classical statistics and geostatistics. The results showed that pH value of limestone soil had little variation in the karst areas
of Northwestern Guangxi, while the variation coefficients of soil nutrients ranged from 30% to 75% , which can be
considered as moderate variation. The characteristics of spatial variability differed among soil nutrients. Spherical model,

Gaussian model, and linear model were the best—fit model for soil organic matter (SOM) , available phosphorus (AP) , and
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available potassium ( AK) , respectively. However, pH, available nitrogen ( AN) , total nitrogen (TN), total phosphorus
(TP), and total potassium (TK) could be best fitted by exponential model. In addition, SOM, AP, TN, and TP showed
moderate spatial autocorrelation, and spatial variability was caused by both random and structural factors. On the other
hand, pH, AN, AK, and TK showed weak spatial autocorrelation, and spatial variability was mainly controlled by random
factors. The variation range for SOM and TN were large while that for pH, AN, and TK were small. The contents of SOM,
TN, TP, and AP exhibited a decreasing trend from west to east but the distribution of pH, AN, AK, and TK did not show
any regularity on a regional scale. The correlation analysis demonstrated that, on a large scale, topographic factors (i.e.,
altitude, slope and rock exposure rate) and vegetation type were important factors affecting the spatial variability of

limestone soil nutrients in the karst areas of northwestern Guangxi.
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Fig.1 Map of the karst area in northwestern Guangxi and distribution of soil sampling sites
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Table 1 Descriptive statistics of limestone soil nutrients

ihb A M sy b ERRH ks Kot
Index Max Min Mean S.D. CV/% K-S test
pH 8.12 5.64 7.04 0.57 8.11 0.01
SOM/ (g/kg) 85.27 6.19 42.70 19.37 45.35 0.45
AN/ (mg/kg) 336.07 57.45 195.56 67.14 34.33 0.67
AK/ (mg/kg) 161.01 23.07 83.57 35.81 42.85 0.57
AP/ (mg/kg) 28.29 0.76 6.10 4.34 71.17 0.00
TN/ (g/kg) 3.46 0.31 1.47 0.72 49.11 0.12
TP/ (g/kg) 3.09 0.21 1.14 0.65 57.05 0.13
TK/ (g/kg) 25.23 6.02 14.98 4.50 30.01 0.16

SOM . A HLJF , Soil organic matter; AN ; WM A, Available nitrogen ; AK SRR , Available potassium; AP . AR , Available phosphorus; TN : 2R s
Total nitrogen; TP ; 27 , Total phosphorus; TK : 24!, Total potassium
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Fig.2 Semi-variance grams of limestone soil nutrients
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Table 2 Parameters of the semi-variogram models for limestone soil nutrients

AR A

AR Index B Model Co CorC Co/ (Co*C) Variation range A/km R RSS
pH FRER T 0.015 0.100 0.851 63.1 0.498 3.10x107*
SOM BRARAE A 0.830 1.685 0.507 338.8 0.859 1.12x107"!
AN i gt 0.006 0.058 0.891 59.4 0.337 1.64x107*
AP [ g il 0.236 0.481 0.509 142.1 0.961 3.64%1073
AK L AR 0.237 0.237 1.000 213.0 0.416 1.26x107!
TN FeHE R 0.385 0.845 0.544 379.5 0.765 1.51x1072
TP Erg il 0.237 0.474 0.501 149.2 0.678 1.83%1072
TK BTG i 0.022 0.326 0.932 70.0 0.483 4.96x107?

R3 ARIFHETEREEFHEXRY

Table 3 Correlation coefficients between soil nutrients and environmental variables

FEH% Index SOM AN AK AP TN TP TK PH H LYL PD 7B

SOM 1

AN 0.507 " 1

AK 0.251"*  0.256"" 1

AP 0.021 -0.049 0.335"" 1

TN 0.609 " 0.589"" 0.304"* 0.056 1

TP 0.351"" 0.337"" 0.369" 0473"" 0.680"" 1

TK 0.024  -0.022 0.216**  0.006 0.171%  0.206"" 1

PH 0.238"* 0.276"" 0.347"* -0.021 0.343""  0.342"" 0.183= 1

H 0.405**  0.220"" 0.049 0.042 0.292** 0.226** 0.159 = -0.002 1

LYL 0.415"* 0.254"* 0.059 0.241""  0.454*" 0.211*" 0.048 0.322"*  0.198"" 1

PD 0.337** 0.191% 0.233"" -0.443"" 0.296** 0.019 0.074 0.164 0.238"* 0.617"" 1

7B 0.436"*  0.482"" 0.108 0.201 =  0.495*" 0.049 0.059 0.148 0.120 0.304"*  0.394*" 1

* PEME (P<0.05), = = i FA I (P<0.01); H: i Altitude; LYL; # 7 % Rock exposed rate; PD; 3% fF Slope ; ZB . HH gl 2w

Vegetation types

3 e
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BT A TR 2 AR S A5 X R 3R s A B R A 2 AR e, OB R B RO R 72
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Fig.3 Kriging maps showing spatial distribution of limestone soil nutrients
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