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Abstract:  Objective The development of soil texture grading and zoning is of practical significance for improving tobacco
quality. Method Based on the soil profile data recorded in the soil species records of Yunnan Province (prefecture and county),
combined with GIS technology and geostatistics, this study carried out a high-precision division of soil texture and quality for a
tobacco plantation in Yuxi City. A spatial database of soil texture at 100 m spatial resolution level was built, and the quality grade
of soil texture of the key soil factors for tobacco zoning was scientifically divided.  Result The results showed that the soil
texture and quality suitable for tobacco planting in Yuxi varied greatly. According to soil texture and quality, the areas of grade I
to grade V were 9.87%, 36.08%, 11.7%, 21.38% and 20.97%, respectively. The most suitable grade I soil for tobacco planting was
mainly distributed in Eshan and Huaning counties, with an area of 26.2 km? and 25.2 km?, respectively. Also, suitable second
class soils were mainly distributed in Xinping, Yuanjiang and Jiangchuan, with an area of 87 km? 58.6 km” and 55.5 km?,
respectively. There were obvious differences in soil texture and quality for tobacco plantation soils at different altitudes. The main
suitable tobacco plantation area was at the altitudes of 1600-2000 m.  Conclusion The spatial distribution of soil texture at 100
m spatial resolution level in Yuxi was as detailed as village scale, which greatly improved the precision and practicability for

tobacco plantation zoning. These results can provide a theoretical basis for high-quality tobacco production, long-term zoning and

scientific management of soils.

Key words: 100 m Spatial resolution; Tobacco plantation soil; Texture grade; Zoning
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Fig. 1 Soil texture distribution for the tobacco plantation in Yuxi at 100 m spatial resolution—soil sand content distribution as an example
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Fig. 2 Soil particle composition in the surface soil layer for the tobacco plantation in different counties of Yuxi
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Table 1 Physical sand content in soil texture classification and the standard for soil texture grading in tobacco planted soil

27 Texture name (0.05~2mm )

(0.002~0.05mm )

/BN e A

(=0.0lmm)

Yy PRVERIDRLDC ) A ST B A 2

Physical sand Soil texture grades for the

Sand/% Silt /% Physical sand/% range/% tobacco plantation
'+ Sand 90.0 2.5 92.0
=90 =% Third class
W+ Loamy sand 80.5 13.5 91.3
B+ Sandy loam 68.5 16.5 89.1 )
80~90 — %% First class
R+ Sandy clay loam 58.5 29.5 82.1
#Ht Silt 6.0 87.5 76.0
#+ Loam 40.5 39.5 72.1 70~80 4% Second class
e+ Silt loam 19.5 65.0 71.5
Z#i3%+ Clay loam 31.4 334 58.1 57~70 =% Third class
fibFi%hi+ Sandy clay 52.5 5.0 56.5
50~57 PO Forth class
i ZE 3+ Silty clay loam 10.0 55.0 54.0
BEE L Silty clay 5.0 44.5 40.6
<50 T.% Fifth class
#it Clay 19.5 18.0 33.9
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Table 2 The results of Soil texture grades and weights of 444 soil profiles in Yuxi recorded in 2nd National Soil Survey of China

FR T L 2 el TR a3 ST BT A 2 e STl S % AR
Soil Texture name in Yuxi Number of soil profile Soil texture grades Corresponding weights of Soil texture grades
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#3 B 1 Silt loam 90 4% Second class 90
Zi¥E+ Clay loam 56 =% Third class 75
BEZGE L Silty clay loam 71 P45 Fourth class 60
#rBiZh + Silty clay 38 T4 Fifth class 40
#+ Clay 22 F45 Fifth class 40
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Table 3 Soil texture grades distribution for the tobacco plantation
in Yuxi City
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Table 4 Soil area and texture grades distribution for the tobacco plantation in different counties of Yuxi
AN [ J b 5 5 5 4 A 0 - S TR AR
AR o
HIX i A Tobacco plantation area at different soil texture grades /km?
Tobacco plantation
County Area percentage/% — —E =% S %
area/km’
First class  Second class Third class  Fourth class  Fifth class
£ % Hongta 67.6 5.9 5.0 20.2 4.2 6.1 32.1
YI)1| Jiangchuan 126.2 11.0 14.9 55.5 459 0.6 9.4
P& Y1. Chengjiang 115.7 10.1 3.1 39.5 13.5 27.0 32.6
4£7 Huaning 175.2 15.2 25.2 40.2 23.0 3.6 83.3
1B Tonghai 93.6 8.1 13.9 46.3 4.4 1.6 27.4
I 1] Eshan 135.8 11.8 26.2 38.4 21.5 35.7 14.0
1] Yimen 133.7 11.6 9.9 30.3 10.4 81.9 1.2
P Xinping 170.4 14.8 6.4 87.0 9.1 40.9 27.1
JTYL. Yuanjiang 131.3 11.4 9.0 58.6 2.5 48.6 12.6
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Fig. 3 Soil texture grades distribution for the tobacco plantation in Yuxi at 100 m spatial resolution
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Table 5 Distribution of soil area and texture grades for the tobacco plantation in Yuxi at different altitudes

<1600 m 1600~1800m 1800~2000m 2000~2200m >2200 m
L J0A T A
185.4 389.6 490.1 78.3 6.4
Tobacco plantation area/km?
o R TR
16.1 34.0 425 6.8 0.6
Tobacco plantation area percentage/%
Hrf (km?): —%¢ First class 18.6 30.3 57.3 6.5 1

4% Second class 65.9 153.8 168.7 26 L5

=4 Third class 16.9 40.9 70.2 5.8 0.8

P4 Forth class 56.7 97.3 70.2 19.3 2.7

Fi%% Fifth class 27.3 67.3 123.7 20.7 0.4
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