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Spatial Characteristics of Bulk Density and Related Influencing Factors of Bijie

Tobacco-Planting Soils

ZHANG Long', LIU Yanxiang', PENG Huawei', ZHANG Yuhe?, ZHUANG Shunyao®”, WANG Meiyan®, SHI Xuezheng?

(1 Bijie Tobacco Company Ltd., Bijie, Guizhou 551700, China; 2 State Key Laboratory of Soil and Sustainable Agriculture,
Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Soil bulk density is not only an important soil attribute that affects crop growth, but also an important goal of soil
improvement. The understanding of the spatial distribution of soil bulk density and its influencing factors is helpful to the
implementation of production management and soil improvement. In order to explore the spatial distribution of soil bulk density
in Bijie of Guizhou Province, in total 653 topsoil samples (0-20 cm) were collected systematically from the typical
tobacco-planting fields and soil bulk densities and mechanical compositions of the topsoil samples were determined. The spatial
characteristics of soil bulk density were analyzed and the influencing factors were discussed. The results showed that the average
bulk density in Bijie was 1.20 g/cm® with a variation of 12.4%. In spatial, soil bulk density was higher in the west and lower in the
middle. Soil parent material and type had significant impacts on soil bulk density. Soil derived from red weathering crust and
sandy shale had the highest bulk density while coarse crystal had the smallest. Bulk density of the purple soil was the highest
while the paddy soil was the smallest. Analysis showed that soil organic content was negatively related to soil bulk density.
According to the plant growth and soil texture, soil bulk density should be improved in areas of Qixingguan and Weining for
tobacco production.

Key words: Tobacco-planting soil; Soil bulk density; Spatial characteristics; Relationship analysis
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Fig. 1 Spatial distribution sampling sites of soil bulk density of tobacco-planting fields in Bijie
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Fig. 3 Spatial distribution of soil bulk density of tobacco-planting fields in Bijie City
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Table 2 Soil bulk densities of different soil parent materials in Bijie

B2 HRFEREL ARG (%) FE(gem’)  WRfA(gem’)  H/ME(g/em?) A5 5 R H(%)
TR R A 26 259 40.8 1.16 ¢ 1.67 0.82 11.7
WA 199 31.3 1.25a 1.74 0.95 17.1
sEEkK 84 13.2 1.19b 1.56 0.88 13.2
FAR NN (i 37 5.83 127 a 1.68 0.91 19.5
HePE A 28 4.41 1.19b 1.56 0.94 13.9
PWTH S 12 1.89 1.15¢ 1.39 0.96 13.2
VaE e 8 1.26 l.l4 ¢ 1.30 1.03 9.60
e IRG 6 0.94 1.21b 1.58 1.09 17.2
HAA R 2 0.31 1.10d 1.12 1.09 1.90
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Table 3  Soil bulk densities of different soil types in Bijie
+% +J& ARPERE ARREREL (%) THIfE(gem’) IR fH(gem’)  d/ME(gem’) RS RE(%)
pig sl I i A 159 25.0 1.23b 1.68 0.82 16.4
B o 149 23.5 116 ¢ 1.52 0.88 11.5
KAE 4 KAE L 85 13.4 1.18 ¢ 1.57 0.91 12.4
g FEgerE+ 84 13.2 1.17¢ 1.67 0.96 13.2
E g K&+ 46 7.24 132a 1.74 1.02 19.9
A+ LiikE g 40 6.30 1.24b 1.69 0.93 14.7
ey ey 32 5.04 1.24b 1.60 1.01 17.6
AR+ Kig+ 24 3.78 1.18 ¢ 1.28 1.04 7.0
KA+ 2 A e 8 1.26 1.10d 1.29 0.97 11.2
Ll b i) R+ 8 1.26 1.22b 1.46 0.97 13.3
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