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Table 1 Descriptive statistics of soil CEC and its control factors in the topsoil and subsoil (7=103)
FJZ (0~20 cm) Topsoil TWEKZE (20 ~40 cm) Subsoil
WoME BCR(E ¥i{E FrifE2e RS R WME BOKRME B BRiEE BRRE
Minimum Maximum Mean SD CV Minimum Maximum  Mean SD CV
FH S 73 4 i 6.31 16.32 10.23 2.12 0.21 3.73 13.97 8.90 2.11 0.24
CEC (emol kg™)
Bk Clay 13.08 48.92 25.00 5.12 0.21 10.16 4952 25776  5.53 0.22
(%)
pH 4.32 6.14 4.80 0.29 0.06 4.41 7.14 552 0.54 0.10
T AL 11.37 47.03 33.63 6.71 0.20 4.06 44.97 15.49 7.67 0.50

SOM (gkg™)

X 3 N+ 5 CE C Y A2 fb 52 1) 3 K 3R AR 1R 3=
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Fig. 2 Spatial distribution of soil CEC in topsoil and subsoil
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Table 2 Pearson’s correlation coefficients hetween CEC and related soil properties in topsoil and subsoil

#)Z (0~20cm) Topsoi

TWFEJZ (20 ~40 cm ) Subsoil

Yexe Koy Xon Ksow Yexe Koy Xon Ksou
Yore 1 Yene 1
KXo 0.365%* 1 KXoy 0.479%* 1
X 0.217* 0.01 1 X 0.113 -0.083 1
Keow 0.212%* 0.017 -0.154 1 Xeon 0.231%* 0.170%  —0.454%x 1

T X R FRT L, Xoou#m DA HLT S B, X8 1EpH, Yo RR 1IECEC, *+FRIBFN0.0110 B FMIAKT-, #HR
EF0.0519 B FH MK Note: X, stands for clay content, Xgoy for soil organic matter content, Xy for soil pH, Y for soil CEC; and

* means correlation significant at the 0.05 level, and ** at the 0.01 level
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Fig. 4 GWR maps of relationships of CEC with control factors in subsoil
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Spatially Non-stationary Relationships between Cation Exchange Capacity and
Related Control Factors

LI Jinfen" > QU Mingkai® HUANG Biao® LIU Gang' ZHAO Yongcun’ SUN Weixia® HU Wenyou®
(1 School of Environmental Science and Engineering, Nanjing University of Information Science and Technology, Nanjing 210044,

China )
(2 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,

Nanjing 210008, China )

Abstract [ Objective] Soil cationic exchange capacity ( CEC ) directly reflects capacity of the soil
supplying and buffering cation nutrients, and hence plays a very important role in conserving soil fertility.
The knowledge about spatial distribution of soil CEC and effects of its control factors (i.e., clay, soil organic
matter (SOM ) , and soil pH ) at a regional scale may help precisely regulate soil fertility in the region.
This paper explored soil CEC and its related control factors (i.e., Clay, SOM and soil pH ) in the topsoil

(0~20 ¢m ) and subsoil (20 ~40 e¢m ) of Jinxian County, Jiangxi Province, China for analysis of spatial
non-stationary relationships between them, with a view to providing some critical information for the region
to formulate specific soil fertility building measures. [Method] In the past, the traditional least squares
regression ( OLS ) method was used to explore effects of relevant factors on soil CEC. The method, however,
is a population regression one, and assumes that the relationships between soil CEC and its control factors are
constant, thus ignoring spatial non-stationary relationships between soil CEC and its control factors across the
region. Geographically weighted regression ( GWR ) -a local spatial regression model, can be used to solve
this problem. With this model, spatial locations of the data are embedded into the linear regression model in
exploring spatial non-stationary relationships between variables. And the regression coefficients of the model
have been estimated separately by spatial data location. Therefore, compared with the OLS model, GWR
is obviously advantageous in exploring spatial non-stationary relationship between soil CEC and its related
control factors. [ Result] Results of the descriptive statistical analysis show that soil CEC varies moderately in
Jinxian County. The topsoil is higher than the subsoil in soil nutrient retention capacity. Soil CEC is relatively
high in the western part of the county, but lower in the northern and southeastern parts and always higher in
the topsoil than in the subsoil. The GWR analysis shows that the relationships between soil CEC and its related
control factors (i.e., soil pH, clay soil, and SOM ) were not constant and varied spatially, demonstrating
the existence of certain spatial non-stationarity. The effects of the control factors on soil CEC varied with the
soil layer. For example, clay in the topsoil affected soil CEC more in the southwest than in the northeast;

while that in the subsoil did more in the southeast than in the northwest. Furthermore, effects of the factors
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varied from sub-region to sub-region. For instance, in topsoil, the effect of SOM was low in the south, but
quite high in the northwest. The soil CEC spatial distribution map and the regression coefficient map of soil
CEC and its control factors demonstrates that in the northern region where soil CEC is quite low, soil CEC
is more sensitive to changes in SOM than in any other regions. In this case, more organic manure should be
applied to improve soil CEC and hence soil nutrient retention capacity. However, in the southeastern region
where soil CEC is relatively low, clay is the major factor affecting soil CEC in both soil layers, and pH in
the topsoil is another. In this case, either alteration of soil texture or application of alkaline fertilizer in this
region would effectively increase soil CEC. [ Conclusion] The findings show that the control factors vary
sharply in effect on soil CEC with sub-region and soil depth. Meanwhile, the model of GWR effectively reveals
that spatial non-stationary relationships exist between soil CEC and its related control factors. Based on the
soil CEC spatial distribution map, it is recommended that more organic manure and/or alkaline fertilizer be
applied to alter soil texture and improve soil fertility in the northern and southeastern regions.
Key words Cationic exchange capacity; Spatial non-stationarity; Geographically weighted regression;

Least squares regression; Soil nutrient retention capacity
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