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Spatial heterogeneity of soil nutrients in Karst area’ s Mulun National Nature Reserve. LIU
Lu'?, ZENG Fu-ping'?, SONG Tong-qing'*, PENG Wan-xia'*>, WANG Ke-lin'?, QIN Wen-
geng’ , TAN Wei-ning’ ('Key Laboratory of Agro-ecological Processes in Subtropical Region, Institu-
te of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; *Huanjiang
Observation and Research Station of Karst Ecosystem, Chinese Academy of Sciences, Huanjiang

547200, Guangxi, China; *>Management Bureau of Mulun National Nature Reserve, Huanjiang
547100, Guangxi, China).-Chin. J. Appl. Ecol. ,2010,21(7) : 1667-1673.

Abstract: Soil samples were collected from the depression (200 mx100 m) in Karst area’ s Mulun
National Nature Reserve by grid sampling method (20 mx20 m), with the spatial heterogeneity of
soil nutrients analyzed by the methods of classic statistics and geo-statistics. The soil pH showed
small variation, while the soil nutrients showed moderate variation, being in the order of available
phosphorus ( AP) > available potassium ( AK) > available nitrogen ( AN) > organic matter (OM)
> total potassium (TK) > total phosphorus (TP) > total nitrogen (TN). Spherical model fitted best
for soil pH, exponential model fitted best for soil TK and AK, and Gaussian model fitted best for
other variables. The variation range of soil pH and AK was smaller, being 58. 1 m and 41. 1 m, re-
spectively, that of soil OM, TN, TP, AN, and AP was from 100 m to 150 m, and that of soil TK
was the largest (463.5 m). Soil TK and TN showed moderate spatial autocorrelation, while other
soil nutrients showed strong spatial autocorrelation. Soil pH and AK presented fragmented patch dis-
tribution, showing high heterogeneity, while soil OM, TP, and TK changed gently, high in the
middle and low in two sides. The spatial patterns of soil AN and AP were similar, i. e. , increased
with landform slope. Soil TN had a distribution pattern of low in the middle and high in two sides.
Vegetation, topography, and high heterogeneity of micro-habitat were the main factors caused the
differences of the spatial distribution patterns of soil nutrients in the Reserve.

Key words: Karst; soil nutrient; spatial heterogeneity; geo-statistics.
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Fig.1 Location of the sample plots in the study area.
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Tab.1 Descriptive statistics characteristics of the soil nutrients in the study area (n=50)

TSRy fe/MHE FoRAE T brif 22 5 5 Z A fi £ (353
Soil nutrient Minimum Maximum Mean Standard Variance Skew Kurtosis
derivation coefficient (% )

SOM(g - kg™') 32.383 213. 166 108. 397 49. 176 45.4 0. 637 -0.437
TN(g - kg™!) 2.830 11. 159 5.526 2.194 39.7 0.3834 -0.272
TP(g - kg™") 0.379 2.266 1.173 0.502 42.8 0.239 -0. 956
TK(g - kg™) 2. 000 11. 664 5.386 2.335 43.4 0. 685 -0. 044
AN(mg - kg™') 206. 979 1139. 654 491. 838 235.398 47.9 0.834 0. 049
AP(mg - kg™') 1. 962 34.517 11. 444 7.586 66.3 0.948 0.436
AK(mg « kg™") 45. 067 268. 122 122.774 60. 151 49.0 0.552 -0.873
pH 5.760 7. 680 6. 960 0.483 6.9 -0. 665 -0.388

SOM; +HEAHLET Soil organic matter; TN 4% Total nitrogen; TP L0 Total phosphorus; TK: L5 Total potassium; AN il fi# % Available nitro-
gen; AP. AL Available phosphorus; AK: #Z4#f Available potassium. F[R] The same below.
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Fig.2 Semivariograms map of the soil nutrients in the study area.

SOM: +IEAHLF Soil organic matter; TN A Total nitrogen ; TP, 408 Total phosphorus ; TK 440 Total potassium; AN T % Available nitro-

gen; AP. B Available phosphorus; AK: HAEN Available potassium.

R2 HRRIEFSFFERPNRBLBTSH

F 6] The same below.

Tab.2 Semivariogram theoretical models and parameters for the soil nutrients in the study area

T TR Y Cy Cy+C a (m) Co/ (Cy+C) R?
Soil nutrient Model type

SOM(g - kg™") R Gaussian model 760. 00 3275. 00 100. 30 0.23 0.989
TN(g - kg™") A Gaussian model 2.59 5.74 103. 70 0.45 1. 000
TP(g - kg™) FETE A Gaussian model 0.05 0.54 151.70 0.09 0.998
TK(g - kg™) FEEAY Exponential model 3.19 9.39 463. 50 0.34 0.874
AN(mg - kg™") Y Gaussian model 10300. 00 81700. 00 113.30 0.13 0. 996
AP(mg - kg™!) Y Gaussian model 22.80 96. 60 146. 20 0.24 0.998
AK(mg - kg™") 15 B Exponential model 350. 00 3787. 00 41.10 0. 09 0.988
pH BRRFEAL Spherical model 0. 04 0.25 58. 10 0.18 0.994
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pH

1 5.76~6.25
[ 6.25~6.59
[ 6.59~6.84
[ 6.84~7.01
I 7.01~7.14
B 7.14~7.23
I 7.23~7.29

SOM (g * kg™)
132.38~50.21
[150.21~64.51
1 64.51~75.99
[ 75.99~85.21
[ 85.21~96.69
[l 96.69~111.00
B 111.00~128.82
Il 128.82~151.03
Il 151.03~178.69
N 178.69~213.17

I 7.29~7.38
I 7.38~7.50
Il 7.50~7.68

AN (mg - kg™)
[1206.97~239.32
[£1239.32~278.82
[1278.82~327.06
1 327.06~385.98
1 385.98~457.93
B 457.93~545.79

TK (g - kg')
1 2.00~2.53
[2.53~3.51
1 2.98~3.51
[ 3.51~4.15
I 4.15~4.91
B 4.91~5.82
I 5.82~6.91
Bl 6.91~8.22
Ml 8.22~9.79
Il 9.79~11.66

I 545.79~653.10
I 653.10~784.15
I 784.15~944.20

3 WHEIX IR I A5 ) 23 A

Fig.3 Spatial distribution of the soil nutrients in the study area.
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TN (g - kg*)
[12.83~3.22
[13.22~3.53
1 3.53~3.92
[ 3.92~4.41
[ 4.41~5.01
B 5.01~5.77
I 5.77~6.71
Il 6.71~7.88
Il 7.88~9.34
I 9.34~11.16

TP (g - kg)
10.38~0.53
[10.53~0.67
[10.67~0.78
[10.78~0.92
[ 0.92~1.07
B 1.07~1.25
I 1.25~1.45
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I 1.96~2.27
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AP (mg - kg)
11.96~3.36

[13.36~4.47
[14.47~5.87

AK (mg - kg™)
[145.07~52.80
[152.80~62.25
£162.25~73.79
=15.87~7.65 [=173.79~87.88
9 7.65~9.91 187.88~105.08
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I 12.79~16.45 B 126.10~151.76
B 16.45~21.10 B 151.76~183.10
I 21.10~27.01 I 183.10~221.38
I 27.01~34.52 I 221.38~268.12
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