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Tab. 1 pH value distribution of tobacco-planting soil in Chenzhou

BME BOKE

TR 7 A /%
A & EH & e

BA4 O RKEC W bz DR

T~ 100 5.58Ce 0.90 16.11 4.47
b 17 6.79ABc  0.70 10.30 5.54
HH:BH 560 7.35Aa 0.63 8.59 4.88
PR 110 721Aab  0.75 10.34 5.22
Il 12 7.26Aa 0.74 10.18 5.63
7l 45 5.91Cd 0.90 15.26 4.64
O 96 7.14Ab 0.81 11.32 5.03
7K 115 6.64Bc 0.93 14.03 491
Esi] 1055 7.00 0.93 13.35 4.47

7.75 36.00 26.00 29.00 2.00 7.00
7.58 0.00 0.00 52.94 29.41 17.65
8.14 0.36 1.25 21.25 15.71 61.43
7.89 0.00 3.64 25.45 10.00 60.91
7.72 0.00 0.00 16.67 25.00 58.33
7.75 11.11 31.11 37.78 8.89 11.11
8.00 0.00 3.13 29.17 12.50 55.21
7.96 1.74 13.91 43.48 7.83 33.04
8.14 4.27 6.64 26.73 12.70 49.67
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Fig. 1 Spatial distribution of soil pH value in Chenzhou

R2TEpHEFAERBRB R HGERE

Tab. 2 Soil pH value semivariance function model and interpolation accuracy

- Heg Ml HEEHE ot /3L E1E / . N RS L
5 2N 4 Bl R
E =22 et C, C+C %Cy (CHC) A5 FE P R RMSSE VSE
pH 1H FeHp 0.350 0.356 98.18 0.004 0.898 1.117 -0.012

7E: RMSSE MAr#ELI4 75 % % Root-Mean-Square Standardized error; MSE 4 Mean Standardized error f##EALT- 3112 % (n=1055).
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Tab. 3 Interpretation ability and cross-validity of principal components in PLS model

F s R’X (cum) R’Y (cum) o O’ (cum)
1 0.248 0.492 0.487 0.487
2 0.339 0.652 0.305 0.644
3 0.397 0.669 0.0282 0.654
e RX Ccum) 2% EMAHN FAE BIRGE ) RY (cum) &3m0 RS BAS B BitRae J; OO NS Xa MM O Ccum) A
R XA
25 PEALAY, B IR DRI A RN, % pH ER A
20172 B P 1 pH 525 & & n-r a8
- 18 (R*=0.9573, P=0.001) , BIFf 4w E18n, +
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03 %%%%%%%@% mg/kg; 3 pH 5 &R G RN T G5 (R=
ek rERERQ B EREE R RSB 0.9514, P=0.001) , BIfFES% S &8N, 13 pHH
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g = - Bk SeHtEEaTRE, HIEAEFEaE N 331 gk b
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Fig. 2 VIP value of soil physical and chemical indexes on soil pH
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Fig. 3 Smooth regression analysis of soil pH value and its main controlling factors
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e P SR R pH {H

R 4 R3S L1 pH ERIRAE
Tab. 4 The effect of topography on soil pH value

HuFe FEAEL WE AR REL % B/ME S ON i
IR 26 5.98+1.03Bb 17.25 4.58 7.91
iR 983 7.0240.93Bb 13.18 4.47 8.14
i 46 7.1740.74Aa 10.28 5.14 7.98

e [FIBUAER A AR RS 7 B 2R XA 22 S T 2 /K, SBT3 R IX T 22 i 8k 2 /Ko

s = Bt MM R A - 38 T S e BRSO AR )
B BRI R ARY), 3 pH MEAE 4 Rt Bt
JRIAEAER R 2 (K5, mEmMZRRy, &
RAR AR, HA ARSIy« S5,
MRMBERR Y “EH” F. NEREERE,
4 P LR R I ERE AR R

J e BEA MR AR 439 32 R RER D R A T
H AR BIUFERUS, 3 pH {HAE 4 F
R RER R AN R 2T (R 6) , MBI
A RICE RO TCA M T, Hha
WG w7 EH, HAEEREE N “IEEH” FH.
WAL, 4 LRI RIS 5+

5 A Ex T pH ERIR IR

Tab. 5 The effect of parent material on soil pH value

R BEJ5 FEA% ¥l AR 5 R H /% R/MA ISUN ]
B 199 6.81+£0.97Bb 14.20 4.64 8.00
R 174 6.33+1.05Cc 16.61 452 7.92
B 544 7.231+0.74Aa 10.26 491 8.14
WA 138 7.12+0.83Aa 11.61 5.22 8.00

e RIGIAARE A A K - REE 3R X ) 22 Rl R 357K, AR A R /NS 7 R R IX R 22 0k i 2 7K1
* 6 Bt B AN L A XS £ pH {EaI#200
Tab. 6 The effect of parent rock on soil pH value
AR BEA FEAHL ¥ifE 5 R 1Y% He/MA IR RAH
LOw s 115 5.92+1.13Bc 19.04 4.47 8.10
FRE 749 7.26+£0.7Aa 9.60 4.88 8.14
R IEGRAR: 101 5.89+0.79Bc 13.34 4.52 7.82
R 90 6.22+1.04Bb 16.69 4.64 7.93

H  FIZIASGRA A R RS 7 B 20 IX 8] 22 S i AR S 2 7P B AR RN 5 5 B3 3o IX ) 22 5 8t 25 7K

3 iTig

P R 6 - 458 R R ) O N RE ) 9, 7 pH {E
4~9 [ 38 F YRS IR S L AR KA AE, (BT
mm TR R R I, R R 2R R L AR 2 1) pH B Y L )

b3 b L O I e R pHL (R PR M 3R Y
ATEN TS A 22 57 10, (LI A A0 27 3 1 A R 55 R
Pk 20 P ) R SRR O0 B . MIE R
HH A 35 pH BT 38 08 7.00, A AR E EOK
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Preliminary study on spatial distribution and influencing factors of tobacco-growing
soil pH in Chenzhou
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Abstract: To better understand the status of tobacco-growing soil pH in Chenzhou, 1055 soil samples were collected in 2015, and the
spatial variability of soil pH and its influencing factors were analyzed by multivariate statistics and geostatistics. Results showed that the
average pH value of tobacco planting soil in Chenzhou was 7.00, ranging from 4.47 to 8.14; 10.91% of tobacco planting soil had pH less
than 5.5, 62.37% of tobacco planting soil had pH greater than 7; the mean pH value of tobacco planting soil in each county ranged from
5.58 to 7.26.. Results of geostatistical analysis showed that the spatial structure of soil pH followed an exponential model, and the spatial
variability was mainly determined by human factors. The spatial distribution of soil pH was high in southwest and low in Northeast. Partial
least squares regression analysis showed that exchangeable calcium, silt, total phosphorus, total nitrogen, organic matter, alkali hydrolyzed
nitrogen, cation potassium exchange capacity (CEC) and exchangeable magnesium were the main factors affecting the pH of tobacco-
growing soil. The accumulative explanatory ability of the eight indicators to the pH of tobacco-growing soil reached 65.2%, among which
the VIP (Variable Importance Plot) value of exchangeable calcium was the largest. Soil pH vs. exchangeable calcium, total phosphorus,
total nitrogen, organic matter, alkali-hydrolyzed nitrogen, cation potassium exchange capacity were in line with the linear plus platform
model; while that vs. silt grains (0.02-0.002 mm) followed the linear model. The results of this study provide a theoretical reference for the
improvement of acid tobacco planting soil, and is conducive to the sustainable use of tobacco planting soil in Chenzhou.
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