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Spatial Heterogeneity of Soil Readily Available Potassium and Its Influencing
Factors in Western Chongqing Hilly Area, China

ZHANG Zilu, ZUO Xinhong, LIU Feng', SHI Xiaojun
(College of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract: [ Objective ] The study on rules of spatial distribution of soil nutrients is of important significance to regionalized
management of soil nutrients and construction of primary farmlands. [ Method ] Using the common ordinary Kriging method and
cluster analysis method in combination, horizontal and vertical spatial distribution of soil readily available potassium (AK) in the
farmlands was studied and characterized in the core region of the Tongnan National Agricultural Science and Technology Park in

Western Chongging. [ Result ] (1) Results show that the AK in the soil layers of 0~20, 20~40 and 40~60 cm averaged to be
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111.6, 96.1 and 90.2 mg-kg ', in content respectively, and varied in a moderate degree and in the range of medium~ deficiency in
grade; (2) The AKs in the 0~20 and 20~40 cm soil layers were both negative in global Moran's / and spatially isolated, while
the AK in the 40~60 cm soil layer was positive and spatially agglomerated; (3) Distribution of the AKs in the 0~20 and 20~40
cm soil layer could be best described with the Gaussian model, and in the 40~60 cm soil layer with the spherical model. The AKs
in the 0~20 and 40~60 cm soil layers varied spatially mainly with random factors, and in the 20~40 cm soil layer with
structural factors and random factors jointly; (4) The 0~20 cm soil layer high in AK concentrated in the center of the study area,
while the layer low in AK scattered quite randomly. The AK in the 20~40 and 40~60 cm soil layers followed a similar trend in
distribution. The layers high in AK concentrated in the southeast part and the layers low in AK in the northeast part of the studied
region. Vertical distribution of the AK appeared to be in three forms, i.e., uniform, low AK declining and high AK declining,
which exhibited a decreasing order in area. [ Conclusion] Soil type, topography and land use are the important factors that have
certain impacts that vary in degree either vertically or horizontally on the spatial distribution of AK contents. All the findings of

the study may serve as a scientific basis for selection of land consolidation sites, program optimization and regionalized nutrient

management of the consolidated land in the study area.

Key words: Soil readily available potassium; Spatial heterogeneity; Spatial interpolation analysis; Cluster analysis
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Fig. 1 Location of the study area and soil points
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Table 1 Descriptive statistics of readily available potassium (AK) in soil layers

T2 /M SN FEE GRE(E] bR 22 5 RA

i U 7
Soil Min./ Max./ Mean/ Median/ Std. Dev/  Coefficient of
Skewness Kurtosis

layers/cm (mgkg!') (mgkg™") (mgkg™") (mgkg™!) (mgkg!)  variance/%
0~20 37.5 183.0 111.6 110.5 34.82 31.21 0.236 0.054
20~40 29.0 167.5 96.1 96.5 32.15 33.45 0.088 —0.120
40~60 29.0 139.5 90.2 95.0 27.71 30.72 -0.333 -0.110

54 [ TR A SR Gbn el Y i
AR (B 2), 0~20 cm +)2 AK & & REE
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60 cm 1JZ AK & & KA T 8= K (50~
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AFHE 1.3 ZRALREZBECNIE, BT “&-
wOR MR AEIRAT, RWK)E AK B
X Z [RIAHER, P R I X 2 [ AH AR .
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Fig.2 Frequency distribution of AK levels relative to soil layer
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Fig. 3 Global Moran’s I scatter plot of AK relative to soil layer
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Table 2 Semi-variance models and parameters of AK relative to soil layers

+2 " Pl BHHE Pk e R a8 il
L AR
Soil Nuggets Sills Nuggets/Sills Coefficients of Residual sum of
Models Range/m
layers/cm (Cy) (Co+C)  (Cy (Co*+C)) 1% determination ( R*) squares ( RSS)

0~20 =7 Gaussian 1057 1158 91.3 74 0.527 610 187
20~40 = H Gaussian 577 1128 51.2 452 0.684 222 670
40~60  Bk#U Spherical 576 745 713 350 0.356 311 104
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Fig. 5 Spatial distribution of AK relative to soil layer

http://pedologica.issas.ac.cn



312 + b1 2 e 57 %

g 2§ I’U%Kl‘f‘ﬁv‘;‘»h”;%(&)uclidean dislllgnce 20 25 3 ‘i/TJ‘ -i/g
L7 s
§ ®
9 3.1 HEEREN AK BN
7 WS IX 3 2 A AR AE iy v AR A b -

145

(%)

(Q)) KEM WM (U34), hETHIRE (Js)

STI——=RNI—ONSS o
W
o

!
>
]
%
§
0
s i
=1
%%
2ih @ REWLRETE L (N32) FIEIEm (U42). BF%
g i s AL R S, PRI, f
= 67 67
EH FORLTRRAETR 1 SR =R AK & B H Al BT
= 101 101 N N .
B FHEERIBAR (% 3), KRR T AK th
I 1 R AKCOP A R LA A R
& o ZHEAE G REHLIN I, LI R W 6
o —JRETT , SE EEX IO R B AR, A
K6 s B H oA RIS SR H AK 7 =2 )2 s (£3),
Fig. 6 Cluster analysis of vertical distribution of soil AK patches %@ﬁ?}ﬁ’ﬂ%ﬂﬁ%’éﬂﬁjﬁﬂjﬁfmﬂﬂo izﬂﬁ'é'%ﬁf@;ﬁﬂfl
AK/(mgkg") X DXIRA 0, b 2SRRI A G 2L
. o FRUR L RIZ AK BT T IR, e b
] TERNER BRI EA X, Y BT A = b b B e
5 2 VAT, (ST 4
z e 3.2 MRS AK B
2 o Ry e e BF 5 IX. FE B 17301 0~ 20 em £ J2 AK 4231 %
H R 117.0+38.3. 108.8431.9 mg-kg "', %45 5HH
High AK declining type s [23] SN s e ke
6oL S I o B T00 | P 3 K i) 3 R 43 W SR A5 SR A
[z] 7 i%ﬁ&ﬁ%ﬁ}%ﬂﬁ%}éﬂ {u, m?%ﬂﬂi%%rhﬂ:ﬁi%, [i_]j[;H; AK i—f:fl%o ﬁ
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Table 3 Effects of soil type on soil AK relative to soil layers

+2% RIES 1JE T2 AR

AK/ (mgkg™)

Soil group Soil subgroup Soil genus Soil layers/cm Sample number
£E1N AFRMEEE N3 ZIRRE R 4 N32 0~20 14 111.6+28.4Aa
Purple soil Calcareous purple soil Red brown purple soil 20~40 12 93.9£27.8Ab
40~60 11 88.6+20.3Bb
KAt U WA KL Ud 28 H U42 0~20 14 92.4+42.0Aa
Paddy soil Submergic paddy soil Purple clayey earth 20~40 11 81.4+37.9Aa
40~60 10 70.5£25.5Ba
BHEKMEL U3 i H U34 0~20 13 133.6136.7Aa
Permeability paddy Yellow alluvial paddy 20~40 11 114.3£20.1Aa
soil soil 40~60 8 123.6+17.9Aa

T ARKEFRFRE L2 T AR LR RM 25 BEF (P<0.05); AR/NG FRERRAHF LSRR AR L2 5 1928 5
2.3 (P<0.05) Note: Different uppercase letters indicate significant difference between soil types in the same soil layer ( P<0.05); and

different lowercase letters indicate significant difference between soil layers of the same soil type ( P<0.05)
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[E] [ A OC BT iksitt— 25 o0 B (3% 4), Hohdm i F
EWIAR G, WORAT R R A -1~1 B, 45
REW, HMMIEHNT5% )2 AK BUEEZS[H A
A BB R HE VL FEIE 0.002~0.336 Z (], WA
Y54 )2 AK & i AR 7EA B 2 A XU 23 1]
FHOCHE (P<0.01), BD = HTERm#= ] 155 AK &%
S, B 5KE T AK SRbA
TE LARBG (P<0.05 ). L34 B2 /R FRAH & B WU 2
25 (8] FAHSC T, BT AR 9T XA v oty g
TR AR RN (250~272 m ), DA B 4% 1
TEHEF X AK 25 [ A8 g m A 55, KRR W F
AHEE, XFET 0~20 F140~60 cm )2 AK 25
[ 7% S S R ph BEAIL IR 2 P R 38 (HAE 25 W) 40 A1 I
MR A I S AK B EA —E i B
SRR 12 ] A A RS AL RE T 20~40 cm
+J2 AK 73 8] A8 5 S5 P AR SR R AL PR R 3
ECE

F4 ITREYRSHEETFHRNEETEBHEXREY

Table 4 Correlation coefficients between AK and topographic

factors
Y H T
0~20 cm 20~40 cm 40~60 cm
Topographic factors
WF4K Elevation 0.205%** 0.207** 0.305%*
%)% Slope 0.166%* 0.021%* 0.336%*
FH 3 Plan
0.035 0.002 0.066
curvature
Fm i 3 Profile
-0.007 -0.014 -0.097
curvature
Y] Aspect 0.036 0.068 0.164*

* P<0.05; ** P<0.01

3.3 TR BRI AK B0

ARTIF ST X P Bk i 15 R b R K I 41 32 B2 Ay |
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Fig. 8 AK in soil profile relative to land use types
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4 éljjf i/lf\; abandoned salt pan. Acta Ecologica Sinica, 2018, 38(4):
1311—1319. [T 4x, J555, ik, % KHHmg
BAMGE LS 5HIE B R REE. S
i P4 e B X TR R I A B B Bl A O XA 24, 2018, 38 (4): 1311—1319.]
0~60 cm T ZH AK & ab T &= K [ 7] Dos Santos R O, Franco L B, Silva S A, et al. Spatial
N St i =% e e variability of soil fertility and its relation with cocoa
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