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Soil pH characteristics and its relation to soil nutrients in Qianxi’nan tobacco-growing region
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Abstract: To understand soil pH distribution characteristics and its relation to soil nutrients in Qianxi’nan to-
bacco-growing soil, soil pH status, spatial distribution, and its relationship to soil nutrients were analyzed using the
methods of traditional statistics, geo-statistics, and grey correlation analysis. The results were as follows: (1) the pH
of tobacco-growing soil is generally suitable for tobacco cultivation with a mean of 6.65 (ranged from 4.68 to 7.87)
and a variation coefficient of 11.72%. About 51.04% of the soil samples showed a suitable soil pH for tobacco culti-
vation. (2) An extremely significant difference in tobacco-growing soil pH was observed between Anlong county and
other counties. The soil pH values in different counties were ranked in an increasing order as follows: Anlong county
>Xingyi city>Xingren county>>Zhenfeng county>Qinglong county>>Pu’an county. (3) The pH was decreased
with the rise of the soil stickiness. (4) IDW interpolation map indicated that the spatial pH distribution was patchi-
ness and showed a reduced trend from the south to the north. The areas with low pH values were in Pu’an county and
the areas with high pH values were in Anlong county. (5) An extremely significant or significant negative correlation
between soil pH and ammonium nitrogen, nitric nitrogen, or available potassium was observed. (6) The order for the
grey correlation between soil nutrient and pH was slowly available potassium>available nitrogen>>organic matter>
available phosphorus>total nitrogen>total phosphorus >available.
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Table 1 Descriptive statistics of pH values in Qianxi’nan tobacco-growing soil

X35 BN W/AME ONE] FrifEZE Ui T A B E %%
Area Average Minimum Maximum SD Kurtosis Skewness Cv
% b 5. Anlong county 7.58% 6.59 7.87 0.33 7.89 -2.59 4.29
Y% B Pu’an county 5.61° 4.68 7.11 0.79 -0.48 0.76 14.11
I % £ Qinglong county 6.12<P 4.80 7.17 0.82 -1.32 -0.55 13.46
W47 H Xingren county 6.75"¢ 5.54 7.60 0.53 -0.09 -0.27 7.79
W T Xingyi city 6.81° 6.01 7.59 0.44 -0.95 0.02 6.50
vi=EH Zhenfeng county 6.67°C 5.63 7.20 0.60 0.79 -1.19 9.05
BV M 6.65 4.68 7.87 0.78 0.04 -0.74 11.72

W WK FARRRZE T BFE A 1%K°F. Note: Capitial letters mean significant difference at the 0.01 level.



1072 vk

W K R

2014 4F

22 tHIELIE pH BIREIER

210 6 AT ELRR 43 pH Siit 45 . 6
A F =R EL 358 pH SFIIAE 5.61~7.58, ‘% ELREA
TIOR3z EAE A ISR R, A A TE
B B 5 pH S s B AK K
e g REL M0 MR R iEEA.
Wz B, ANFE Z AR -3 pH 22 S IA M 0
KAF-(F=17.399; sig.=0.000), 3%k 2 Ju HAE M 1
% pH M2 T AL & EL . 6 AN ELREE 358 pH (1)
B RBNKEBV N Ny e B iR, viE
oM R X e e B, B I pH
A TR

(=)}
(=3

51.04

o
=

20.83

15.63
41 8.33 | |
- 1 | I 1 ! 1

50 5.0~55 5570 7.0~75 >75
pH

N3
(=]

Pagiip &
Distribution frequency
[~

|

A

B 1 E5Far/NEME LI pH 2 fH5NE
Figure 1 Distribution frequency of pH value in Qianxi’nan
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Figure 3 Spatial distribution of pH for tobacco-growing soil
in Qianxi’nan
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Table 2  Partial correlation coefficient of tobacco-growing soil pH with soil nutrients

- HEFRIy Dl AH < 2R 5 tl P{H
Soil nutrient Coefficient of partial correlation t value P value
A PR Organic matter -0.004 -0.033 0.973
A% Total N -0.015 -0.135 0.893
Tl fi# & Available nitrogen 0.193 1.828 0.071
F A Ammonium N -0.293 -2.839 0.006
i A% Nitrate nitrogen -0.328 -3.216 0.002
AT Total P 0.085 0.792 0.431
JHE A Rapidly available phosphorus 0.119 1.111 0.270
223041 Solwly available potassium 0.153 1.441 0.153
JE LA Rapidly available potassium -0.217 -2.058 0.043
% 3 HEELTIE pH SLEFRIHREXEKRE
Table 3  Grey correlation coefficient of tobacco-growing soil pH with soil nutrient
gy LIPS AR GEE A G R
Soil nutrient Organic Total N Ayallable Ammonium N Nltrate qu idly S.OIle Rgpldly
matter nitrogen nitrogen Available P available K available K
Correlaa‘fiﬁ%iﬁfﬁcient 0.768 0.759  0.769 0.737 0.727  0.754 0.766 0.771 0.740
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