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Table 1 The contents of chemical components of tobacco leaves in Xiangcheng tobacco planting fields

T HAH BRE BME FI9E P PR BRER
Variable Number Max. Min. Mean Median SD. Ccv
BE TN/ % 90 1.59 1.18 1.43 1.43 0.12 8.39

1M Nic. /% 90 1.96 0.64 1.26 1.21 0.37 29.37

BB TS/ % 90 30.96 22.52 25.49 25.90 2.89 11.34
BIENE RS/ % 90 26.91 18.52 21.43 21.17 2.57 11.99
JE# Starch/ % 90 9.73 4.64 6.02 5.32 1.72 28.57
HK*/% 90 2.13 1.08 1.84 1.98 ’ 0.35 19.02
#Cl /% 90 0.83 0.18 0.46 0.43 0.23 53.49
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Table 2 Descriptive statistics of soil fertility factors in the study region
TE HAR WA BUME PHE B tREE RRAR WE 353 VigiE i
Variable Number Mak. Min. Mean Median Sb. Ccv Skewess  Kurtosis Distribution types
pH 159 8.60 7.40 8.11 8.10 0.19 2.34 -0.48 1.38 LN
HHLE Organic matter/% 159 2.78 0.98 1.55 1.5 0.28 18.06 1.72 4.60 LN
AR Available N /mg/kg 159 117.97  33.18 49.36 47.92 11.70 23.70 2.02 7.99 LN
R B Available P /mg/kg 159 85.03 2.38 8.47 7.31 7.25 85.59 7.86 80.39 LN
FEHH Available K /mg/kg 159 250.46  72.73  173.12 134.46  26.84 19.57 1.04 2.46 N
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Table 3 Semivariogram model and parameters of soil fertilizer factors in Xiangcheng tobacco planting fields

TR Heg iy 3 HEH HeEH/ HEH TR SR RERE FEHRR
Variable Nugget(Cy)  Stll(Cy +C) Co/(Cy +C)  Effective range/m D R? Theoretic model
pH 0.012 8 0.066 2 0.193 5 21 020 1.641 0.887 Spherical
P Organic matter/% 0.042 1 0.1193 0.3528 19 150 1.888 0.643 Spherical
AR Available N/mg/kg 76.600 2 153.300 1 0.499 7 25 320 1.913 0.769 Exponential
B Available P/mg/kg 6.430 1 15.870 0 0.405 2 8460 1.904 0.829 Spherical
THBHY Available K/mg/kg 344,700 1 655.300 1 . 0.526 0 7 484 1.951 0.735 Exponential
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Spatial Variability and Comprehensive Suitability Evaluation of
Soil Fertility Factors in Xiangcheng Tobacco Planting Region

CHEN Haisheng'?, PEI Xiaozhong” , WEI Yuewei ',LIU Guoshun'

(1. National Tobacco Cultivation and Physiological and Biochemical Center, Henan Agricultural University, Zhengzhou 450002, China;
2. Zhejiang Tongji Science and Technology Vocational College, Hangzhou 311233, China )

Abstract: It is essential to understand spital variability of soil properties in tobacco planting regions, for the right
decision can be made as to how many fertilizer rates are likely to be appropriate for the high quality tobacco produc-
tion. In this paper, a total of 159 soil samples were taken from surface soil (0 ~20) of Xiangcheng tobacco planting
fields, Henan province in April 2007 for examing the concentration of soil organic matter, pH,available N, availa-
ble P and available K . Spatial variability of above mentioned was evaluated using geostatistics and geographic infor-
mation system( GIS) analyses. The objective of this study was to provide a scientific basis for field management tar-
geting at improving soil quality in this tobacco planting region. The results showed that among those five soil fertility
factors, the variation coefficient of soil pH is the smallest, while that of available P is the greatest which demands
more samples under the same precisions, which are resulted from different cultivation methods and uneven fertiliza-
tion. Analysis of the isotropic variogram indicated that the soil pH, organic matter and available P semivariogram
were well described with spherical models, with the distance of spatial dependence being 21 020,19 150 and 8 460
m respectively, while the available N and available K semivariogram were well described with exponential model,

with the distance of spatial dependence being ranged from 7 484 10 25 320 m. Soil pH value was strongly spatially



458 iy ¥ 29 %

dependence with CO/sill being 0. 193 5, while other four soil fertility factors were moderately spatial dependent with
CO/sill being range from 0. 352 8 to 0. 526 0. With the kriging analysids, the spatial distribution maps of soil prop-
erties in Xiangcheng tobacco planting regions was drawn. In the paper, the index system of soil fertility suitability of
tobacco was established. S-or parabola-type dependence functions were developed according to their effect on tobac-
co crop and the function value was also calculated. AHP was applied to judge the weight of each evaluation factor.
then the integrated index values for every evaluation unit were obtained. And the fertility map of Xiangcheng tobac-
co planting regions was drawn with GIS software mapGIS. The resulis indicated that the optimum fields for Flue-to-
bacco crops growth were found in the east-southern part of the investigated regions, accounting for 5. 02% of the
whole area, while the soil with suitability fields were mainly distributed in the northern and middle-southern part of
the investigated regions, occupying 80. 15% of the whole area. And the fields with less suitability existed in the

middle of this given regions, accounting for 14.28% of the whole area.

Key words: geostatistics; spatial variability; flue-cured tobacco; soil fertility factor;suitability evaluation
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