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Spatial-temporal Characteristics of Exchangeable Magnesium Content in Tobacco-growing

Soils in Chongging and Its Influencing Factors

WEI Yuxin!, XU Chen?, ZHOU Xinhin?*, LUO Jianging?®, WEI Jianyu!, LI Chengrong*, HUANG Chongjun?

(1 China Tobacco Guangxi Industry Co., Ltd., Nanning 530001, China; 2 College of Resources and Environment, Southwest
University, Chongging 400716, China; 3 Fuling Branch of Chongqging Tobacco Company, China National Tobacco Corporation,
Fuling, Chongging 408107, China)

Abstract: Through the large sample sampling method, 2 513 tobacco-growing soil samples in Chongging were collected. The
spatio-temporal distribution characteristics of soil exchangeable magnesium (Mg) and its influencing factors were systematically
studied by applying traditional statistics and geostatistics methods. The results showed that the average content of soil
exchangeable Mg was 0.88 cmol/kg, with a deficiency rate of 49.5%, a high rate of 37.3%, and a suitable rate of only 13.2%. The
content of soil exchangeable Mg showed an irregular patchy distribution in space. Compared with 10 years ago, the content of soil
exchangeable Mg in most tobacco-growing counties has decreased significantly. The content of soil exchangeable Mg has a
moderate degree of spatial autocorrelation, and its spatial variation was mainly affected by indicators such as exchangeable
calcium (Ca), organic matter, pH and soil aggregates. In guiding the application of Mg fertilizer in the tobacco-growing areas of
Chongging, attention should be paid to its spatial differences, and differentiated regional management of soil Mg should be
carried out. The supply capacity of soil Mg can be regulated by using Mg-containing amendments (such as
silicon-calcium-potassium-magnesium fertilizer) to adjust soil pH and applying organic fertilizer to regulate soil physical and
chemical properties. This study can provide a scientific basis for the precise application of magnesium fertilizer in different
regions of the tobacco-growing areas in Chongging.

Key words: Chongging tobacco region; Soil exchangeable magnesium; Spatial distribution; Influencing factors
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Table 1  Distribution frequency of exchangeable Mg content in tobacco-growing soils of Chongging

HE KA X FEAEL R S4B 1 B (cmol/kg ) 23 A AR (%)
(cmol/kg) AR BAR IEH B e v
<0.5 05~1.0 1.0~ 1.6 1.6~32 =32
W 15 0.92 6.7 40.0 33.3 20.0 0.0
FH 100 0.92 5.0 50.0 24.0 3.0 18.0
Yayia 130 0.85 16.2 33.8 13.1 38 33.1
JiM 112 1.56 6.3 18.8 36.5 28.6 9.8
A1 364 0.81 7.4 37.1 55 50.0 0.0
BT 210 0.80 16.7 45.7 10.5 27.1 0.0
P BH 371 0.94 6.7 36.7 14.3 423 0.0
iVl 3 230 0.79 13.9 33.9 14.8 37.4 0.0
ARR 202 0.84 12.4 36.1 13.9 376 0.0
WK 480 0.80 10.6 52.9 9.8 26.7 0.0
E=5i] 299 0.87 7.0 33.8 13.7 45.5 0.0
GiY/N 2513 0.88 9.9 39.6 13.2 34.4 2.9
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Table 2 Semi-variogram models and fitting parameters for exchangeable Mg in tobacco-growing soils of Chongging

T EAE He 4308 KAl S A FrfEAL -2 25 PRUEACIE T R R 2%
Y Y4 Co
CotC  Col(Co*C)(%) (km) (km) MSE RMSSE
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Fig. 1 Distribution of exchangeable Mg content in tobacco-growing soils of Chongging
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Fig. 2 Changes in exchangeable Mg in tobacco-growing soils of
Chongging in the past 20 years
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Fig. 3 Soil exchangeable Mg contents under different soil groups (A), subgroups (B) and parent materials (C)
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Fig. 4 Effect of altitude on soil exchangeable Mg content
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Table 3  Stepwise regression analysis for various soil factors related to exchangeable Mg
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Fig. 5 Correlations between soil exchangeable Mg with other physiochemical properties
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