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Spatial Variability of Cropland Soil pH and Its Influencing Factors in Sichuan Basin

DENG Qian', FANG Hongyan', ZHANG Yuanyuan', LI Chengji', SONG Liangying', RAN Min', DAI Tianfei?,

WANG Changquan', LI Qiquan'"

(1 Resources College, Sichuan Agricultural University, Chengdu 611130, China; 2 Sichuan Green Food Development Center,
Chengdu 610041, China)

Abstract: Based on 4 362 topsoil samples (0-20 cm) collected in the croplands, geostatistical methods, variance analysis and
regression analysis were used to evaluate the spatial distribution characteristics of soil pH and its influencing factors in the
Sichuan Basin, China. The results show that soil pH in the study area is ranged from 3.53 to 8.76, with an average of 6.54, mainly
from slightly acidic to neutral; the coefficient of variation is 18.89%, suggesting moderate spatial variability. The semi-variogram
analysis shows that the exponential model is the best fitting model for soil pH variation and the ratio of nugget to sill is 49.97%,
which suggest that soil pH has moderate spatial dependence and its spatial distribution is determined by structural and random
factors. Overall, soil pH shows a trend of high in the north and the west, low in the south and the east, and high in the middle and
low in the surrounding area. Soil type, precipitation, topographical factors and cultivated land use pattern have significant impacts
on the spatial variation of soil pH. Specifically, soil type and precipitation are the main controlling factors for the spatial variation
of soil pH which can explanate 14.6% and 11.6% of soil pH variability respectively.

Key words: Soil pH; Spatial variability; Influencing factors; Sichuan Basin
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Fig. 1 Soil sampling locations
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12.5m DEM %8, SR8 T i B Rl F e GE A 5 R 2
S 85 0 (https://www.resde.en/) o T IZ B AR K
4 ArcGIS 10.2 Hi- 5 A5 B 98 XU BE . Y v AL
TP T 4 B
14 HESW

FIFHHL2E S8 GS+9.0 XFTBFSY X B 32 )2
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2.1 MREX 1 pH BIGITHHFE

Giita R Gk DR, P58 X I pH AR IE K
3.53~8.76, N 6.54, ZEFZBCH 18.89%, |ET
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FeBg X -4 pH femy, HA3E pH 200 & H S i
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BARL; 4 DS IX AR A pH 0 rh AR R AR S
FLr v P g X AR S 2R e, AR R ZE R L
HoIX | SPATIA AR DXORUSCER R X . AR LATERFIE,
SEAFIE X SEPR, Ko IX 3 pH RIS Ak R |
Mtk . PmRME . Pk SSERPE DL R 6 (3 2).
Horp IR E 3 (pH < 6.5) 5 Hode ok, i Bk S )
50.35%; HROMBE M 38 (pH>7.5), & EFE S E Y
31.96%; A 17.70% Ayt HeRE S rp i,
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Table | Descriptive statistics of soil pH in study area

g4 X R AL FHE bk 2: f/MAE STPN] 353 i £ B 5 (%)
R J5 X 508 6.37 0.96 3.90 8.49 -0.35 0.04 15.09
JI P Bz X 2398 6.79 1.30 3.53 8.76 —1.24 —0.40 19.18
SPATIEA X 203 6.05 1.02 3.97 8.50 -0.53 0.52 16.88
FRIIX 1253 6.22 1.13 3.95 8.50 —1.11 0.23 18.09
Bt 4362 6.54 1.24 3.53 8.76 127 —0.09 18.89

®2 MREIFEHSBREESRFEIT

Table 2  Classification statistics of soil pH in study area

25 0. FHEAEL B (%)
SR R 1 pH<4.5 161 3.69
[iv3i 4.5<pH<5.5 956 21.92
TR 5.5<pH<6.5 1079 24.74
R 6.5<pH<7.5 772 17.70
5558 7.5<pH<38.5 1364 31.27
TR pH>8.5 30 0.69
22 TEpHMZEESHIER
221 AL FRAE gy A SRRV (R

3), 3 pH AUFAE LA BR Ry 5 Bl AR B ok
ERBCH 0.979, 58N 0.014, PIESK R, AL
A3 55 b S e D )1 23 M B 1b 22 )2 4 3 pH A% %S (] 25 44 45

it MIRBRRI SRk A, +48 pH &30 R
49.97%, F 25% ~ 75%, HAT PR 125 (8] F A
S, FEUA s () AR S 32 e th 2540 1 PR 2 RN AL
R 2L 5 Y, Z5FEh 210 km, 0] 1+ pH 23[H]
HADGIE R

#z3 LI pHHyEHEER

Table 3 Semi-variance function model of soil pH

B He4fl RAEMHE O BE SR hER¥
BN (%) (km) R)

1820 0.847  1.695  49.97 210 0.979  0.014

BRI 0074 1540 481 30 0.449 0318

BT 0241 1541 15.64 25 0.463 0310

222 ZE[ESMATRRE DLAE B R A AH S50k

BLilt, B ArcGIS FAEXSFFEIX K2 13 pH 4T
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E2 AREXTFEpHZEAIHBERMNEZE
Fig. 2 Spatial distribution (A ) and Kriging variance (B) of soil pH in study area
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FRSATHE . Rl HEE L stk g
ATAE DU Z s ) R FE B X, a7 | BT . WEPHAE
DX 5 PR 28 i R 1 - 48 St AR R A A A e T
Ak ELAE B 2k M X
23 FMEZEST
230 BHERA JrEgiRck R, RXA
[F] - 3257 E] 58 pH FA4F 3 1 25 5% (P<0.05), +
¥ pH MRBEVIMERUCH . AR CE) > > 4>
S >R E>wARES R, b, ARCE) 1
R A 0 pH R E XS, (BB ESTE
JL N & T S S e O G L ) e
pH NFFEGEIT R 255, A SR MEEE R B,
BRI 1 pH ) I T
232 HRHBAAET O BERXBRR T 0 1
HE pH 1775 B35 500 (35 5), 3 /K 11 433 pH 3%
INT BHEFNK S VEHL(P<0.05), T /K 548 1 H Fn 5

MR J5 2K 8 pH PR 5 225 . HUK et
A 3t M PR BB R R, K T S e B
IR WSS RERERF , A Bt A I D7 20T 4

F 4 AEILIEADLIE pH FITHFE
Table 4 Statistical characteristics of soil pH under different
soil types
TR B TME bRMER BoME O RKE BRR
(%)
LKL 9 757a 053 570 850  7.00

Bt 136 736a  1.08 413 860  14.63
W+ 111 728a 1.07 468 867 1470
2o+ 1154 681b 133 404 876 1947
KL 2382 652b  1.14 3.53 8.60  17.43
B 18  589¢ 095 430 737  16.08
B 465 537d 073 3.67 699  13.56

T FFVEE /NG FREA R 7R 22 5% .35 (P<0.05), T,
x5 AREHHFAAARLIE pH Fit4HFE

Table 5 Statistical characteristics of soil pH under different
cultivated land use patterns

AR MR I ME bR o ME IRORE B R R
(o)

KERAME 1335 659a 1.10  3.53 8.50 16.66
i 1980 6.57a 135 3.67 876  20.50
7K H 1047 644b 1.18 4.00 8.60 1832
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Fig. 3 Relationships of soil pH with temperature and precipitation
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Fig. 4 Relationships of soil pH with different terrain factors
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Table 6 Regression analysis of soil pH with different impacting
factors

AN FooOJuERE ROERERE P
(R (adjusted R?)

THEEA 12562 0.148 0.146 <0.01
FraFI = 5.09 0.002 0.002 <0.05
KK it 571.77  0.116 0.116 <0.01
ik 1.49 0.000 0.000 >0.05
Tk 88.16 0.020 0.020 <0.01
g 11.28 0.003 0.002 <0.05
V3 T AR 8.17 0.002 0.002 <0.05
MR EEFEEL  13.99 0.003 0.003 <0.05

bk, HARRERE I OOR T LIRS, Ty 11.6%.
HOIE R F AT BRI 5T X 0.3% ~ 2.0% 1358 pH =5[] 25
5o FLrPEERON 5 pH 2 ] 53 A (800 ST A REE T I
K, R 2.0%; IR . I T BRI T 10 B 45 0
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3 e
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