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Influencing Factors of Farmland Soil pH in Southwest Hubei Based on PLSPM Model

KONG Deli*, ZHANG Haitao®, HE Xun? REN Wenhai?, HU Qunzhong? XIAO Siyu*, WU Xueyan*

(1 College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2 Hubei Provincial
General Station of Cultivated Land Quality and Fertilizer, Wuhan 430070, China)

Abstract: In this paper the influencing factors of farmland soil pH in southwest Hubei Province were studied based on 1 757 Samples
of 0—20 cm soil layer collected and measured in 2017. The results showed that pH decreased from northeast to southwest in the study
region, and farmland soils were generally acidic. pH values of different farmland types were in the order of irrigated farmland > dry
farmland> paddy field. pH values were different in soils derived from different parent materials, it was higher in soil derived from
carbonate rock while lower in soil derived from crystalline and argillaceous rocks. Multi-factor integrated model of farmland soil pH
showed that human activities were the main influencing factors of soil pH, followed by climate, crops and terrain. Farmland soils with
different acidity and alkalinity responded differently to influencing factors, neutral and weakly alkaline soils positively responded to
anthropogenic activities, strongly acidic and weakly acidic soils positively responded to crop growth and topography, very strongly
acidic soils responded minimally to human activities, and weakly alkaline soils responded maximally to climate.

Key words: PLSPM model; Soil pH; Influencing factors; Cultivated soil; Topsoil of cultivated land
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Table 1 Index system
AR AR o AR AR Hfy
+ HEBR T EE (cidity-alkalinity) + 3 pH(pH) - S {5 [H % (climate) IR K (LST_spri) C
fE4 % (crop) I —ALAE 935 8% (NDVI_spri) - WFRRE_H(LST_sum) C
I —fbAE B 5 %K (NDVI_sum) - AR EE_PK(LST_aut) T
VA — {75 Bk (NDVI_aut) - M FIESE_&(LST_win)  C
IH—fLAEBFE L4 (NDVI_win) - HbIE [ % (terrain) = 1% (DEM) m
G (climate) Wik FRI_7%F (pre_spri) mm B (Slope) ©
W45 _H (pre_sum) mm 3k [ (Aspect) e
W& Tk (pre_aut) mm fih % (Curvate) -
R _4-(pre_win) mm HUE AL IR B (RF) .
FXFIREE_F (humi_spri) % i ZRRS B (R) -
AAXHEE_E (humi_sum) % HuFUIHIVRE (D) -
ARXHEE_ Bk (humi_aut) % B B (TPI) -
FAXHEE & (humi_win) % HTE R EE RS H(TWI) -
H & 2 (sun_spri) h i 3 (human) W ABHBTE R (CCLA)  hm?
H I AF4_ (sun_sum) h A E = (TGO) t
H ARHFH _Fk (sun_aut) h A (NF) t
H BRI & (sun_win) h
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Fig. 1 Spatial distribution of farmland soil pH in southwest Hubei

R2 AEHF AR LR pH ik
Table 2 pH description under different farmland types

A2 pH 75 5 R A(%) FRTEIERE K L (%)

e SRR AR SRR HpE SmRE

7K Hh 5.79 16.58 6.25 39.84 31.25 14.06 8.60

i 5.73 15.18 4.39 40.80 3453 16.52 3.76

K H 5.70 15.79 6.82 40.91 33.81 13.64 4.83

#3 ARKLERLIIE pH #ER
Table 3 pH description under different parent materials
. oH ERRH%) PR R 5 H6)

SRR T SRERTE SRR ok SmRE

TRIRER 5.92 14.36 2.07 31.72 41.38 19.31 5.52

E ik 5.87 15.67 3.52 37.69 33.67 18.59 6.53

AL (O R 5.81 15.32 6.67 33.33 41.33 10.67 8.00
AR 5.77 17.68 10.00 37.50 32.50 10.00 10.00

b 5.72 13.81 1.85 45.68 32.72 18.52 1.23

EUERE TR 5.60 15.18 6.47 45.88 31.76 12.35 3.53

hdhE 5.49 15.48 2.94 60.29 25.00 5.88 5.88

e FA 5.42 16.05 11.26 49.83 24.23 13.65 1.02

N 3 o, AIES L RRE pH P22 {5 e 2
WOCRIR L S W b (D) R | Z0Rbs
Wb SRt ASa A TR o PREERE A
FWER RN, AR E R L 70% BIRESN
SRIRTEMSSIRNE . A2 AUk B A 13 pH By
LRERE, AWARE, DaRK, BARERM L

REFR B 4 pH AT, AR 5 RBGE KRR R
2.3 #HihtiE pH SEREESER S

B 2 SR 1A i 5 G AR e A GG
Z, Hh BAs i i s 33 Mk R 16 14, ffhHE
P FHIREE (R) . MRV HIEE (D). HUE R
TR (RF)FIE S (Slope); R R EME . B . #IW
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Fig. 2 Results of measurement model
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Fig. 4 Comparison of PLSPM results of farmland soils with different acidity and alkalinity
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