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Abstract Explonng Ihe spatial distribution characteristics and variation la¥ of soil pH and analyzing the impact of environmental factors on the spatial differentiation of soil pH
are of greal mgmﬁcance to the accurate management of soil pH and the sustainable utilization of soil resources in the complex mountainous environment of Anshun City. Based
on 22 851 field sampling points, using the methods of global Moran’s I index, cold and hot spot analysis, semi-variance function, and Kriging interpolation, the spatial
structure characteristics and distribution law of soil pH in Anshun City were revealed from different angles, and the influence of environmental factors on its spatial
differentiation was analyzed with the help of geographic detectors. The resulis showed that; (D) the variation range of topsoil pH value in Anshun City was 3. 56-8. 61, the mean
value was 6. 28, and the coefficient of variation was 16.33% . (2) In the global space, soil pH showed aggregation distribution; in the local space,, the west and northwest were
hot spots, whereas the east and south were cold spots. The nugget coefficient (40. 19% ) showed that the spatial variability in soil pH was determined by both structural and
random factors, but the role of structural factors was greater. () In terms of spatial distribution, soil pH mainly presented a patchy mosaic distribution pattern, in which slightly
acidic soil (57.14% ) was concentrated in the east, northeast, and south of Anshun City; neutral soil (30.13% ) was concentrated in the west, northwest, and southeast;
and strongly acidic soil (6.12% ) and alkaline soil (6.45% ) were embedded in slightly acidic soil and neutral soil, respectively, in a block structure. @) The geo-detector
analysis showed that the explanatory power of various environmental factors to the spatial variation in soil pH was ranked as soil type (9.4% ) > soil forming parent rock
(7.9% ) >altitude (2.1% ) >land use (1.8% ) >slope (0. 1% ), in which the g value of the interaction hetween soil type and parent rock type and other factors was large.
Therefore, soil type and parent rock type were the main controlling factors of soil pH spatial variation in Anshun City.

Key words: soil pH; spatial differentiation; space distribution; environmental factor; Anshun City
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Table 1  Two-factor interactions

AR P SEH AR FWr AR ZHAEH
q(X; NX,) <Min[¢(X,), q(X,)] Lt 55 (X, NXy) =q(X}) +q (X;) MSr
Min[¢(X,), q(X;) ] <q(X, NX,) <Max [¢(X,), q(X;)] B PR M g(X,NXy) >q(X)) +q (X)) ARZRVERR
q(X, NX,) >Max[q(X,), ¢(X,) ] B FH 5

1.3 Hdlkig S abr
1.3.1 ki

2017 ~2019 4F (HIERGBAMN R EN,
HARKE A N AT — @ S BT EOIRES)  5 a2

T -3 53 A, 45 B S00 m x 500 m {1 A& 78 42 7T
(BRAEB A | AR A B ) 3R 22 8514
TREBAE  RFEIREE N 0 ~ 20 cm, [R] B 76 R AL B
GPS T HAGIC R MR A L AL bR | - E2R A



4 1 MRiE A5 T + 38 pH 25 [A) AR S K (R 22 457 2127
AR A s AR S S R R 2017 TRk
i

Ja e PR AT T Efﬂ"ﬁﬁ%nuﬂ%&;}]i}: ) EEEs
FHEHED & +3 pH{E (K £ 1 2.5:1) ).
1.3.2 HEabr 2.1 3 pH BB ES TR

RERFSE X REAS KO R FH 3 fisbn i 22 157 B3 5+ Fe 2 A, 22 0 36 2 + 3 pH 1 A iR A
WAEIG , A5 822 3991 A RUREA G, WiikYES  3.56 ~8. 61 ZI], H{H K 6.28 55 MRMEARAE, [}

T|‘ TEAS AR LA PR DR % + 33 pH 23 [] 43 57
{SZE 5 25 70T (ANOVA ) ¥ 178 SPSS 22 158 A
é)z‘l S (1] R G A 0 b BRI 5 1) R 43T 43531
1 GeoDal. 14 #1 GeoDetector F15E 1. ¥ 2K
HrA Kriging i {5 0 BT #4 76 ArcGIS10. 6 H1 58 B, #
MG o3 ANz AL B2 5355 78 Excel 2016 H1 Origin

=2

FHAEAS S0 A1 303 ] R 2 T 8 32 DR 7
(pH<6.5) A FE, F oL (pH >6.5) A HAF
40% . KR4I Nielsen %5 20 ks e, 22 W17 + 3¢ pH
5 SRR R Y A )R SR Ol R S8 3T o0 B
Kriging i {8 09 223K, X 3% pH # 17 JFF R
(square root) FYIEAFEH i HAF G IES 040,

I8 pH KOHIR MG

Table 2 Descriptive statistics of soil pH

TiH FIME i PREmZE R R %

FARIE %

IEZ A

26.42 33.87 23.60 6. N
pH 6.28  3.56-8.61 102  16.33 SQRT  3.545.5 . 5.546.5 6.5~7.54" 7(5-9:0
1) FHERREREH 0 ~20 em , BES R 22 309 4 (= Iy ' VY o=
) HHERFERIE Sy ERECH I & .' Vi ,l \ %f
2.2 13 pH RyZsi) 4 ?E&ﬁ‘ﬁﬂ@ﬁj\ﬁ . K% *ﬁ?ﬁfﬁ‘ﬂzﬂﬁjhiﬁi&l: IR, '5§’{l
2.2.1- &Rz afﬁaaééﬁﬁ ar ?{ %?%B%ﬂr'ﬁf’j%&ﬁ%qﬂ ﬁﬁ%ﬂtiﬁw%@ﬂuﬂfﬁzam
/A gL 4 s amaeﬁ;aﬁ ,% sk, ) P

()] %) llﬁfﬁ%E«;ti%% pH f9 4 3 Moran's T 16565
0.399, Z{Ey@lo¢'1030>1 9, p{;g;ﬁjo @bL #*
Hﬁ;t;,ff&ny ﬁ:‘#ﬁifﬁﬁ%é’l ] 14 %/

--;:«"'*’

2.2.3 #wﬁu’ﬁﬂwﬁﬁ “
%H@#ﬁﬁ?ﬁfyﬂiﬁﬂ E*JJ_EMT/E(%;E
FHCR? PEET 1. 5% 2% RSS B 1H F 0) , X .4

<MoJansﬁiq&?1> CET VS TN /ﬁ'Ei@Y;ﬁ’" Brde 3 o B0 10 2 5% %k LA KRR R B

i pH @E’Jmﬂf&
E;I]r] Jn
2.2.2  JRiR S AT

P42 Ry A AR AT 0 3 al I  E— 2 R A A
SRR 9T 1 pH 78 R B 25 6] b R
. E 2 (b) ] RIAL 2T 398 pH 5 (E (3405

% &Il X 3 -4 pH /NG I

L @) 2R%m amm}m

1.60

=200 -

|
| Moran’s /:0.399
|

-3.20 | | 1 ! |
-3.20 =200  -0.80 0.40 2.80

pH

1.60

K FRZE BN, BT R 48 250R AU k it -+ 1€ pH
FE 25 (8] b 1 4 A7 3508 B B B 4 R B0 AR i 3
MR R 3% pH BA /MU R, & B 0 =8
B AH G, U B 398 pH A9 25 8] 48 55 2 il 45 4 1

PRI 2R AR ML DY) 2% 2 () e 1, B4 R B < 50%,
iy ol dPSE A SE (T SN

e T

+ 99% BFHHEK
- 95% WFHMK
90% I E X
N
90% b ¥ X
©95% Wk Ik X
*99% N X

2 i pH B= E B KHHE

Fig. 2 Spatial autocorrelation characteristics of soil pH
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Table 3 Semi-cutting model and parameters of the surface soil pH in Anshun City
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