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Correlation analysis of spatial variability of Soil available nitrogen and household
nitrogen inputs at Pujiang County

FANG Bin~, WU Jinfeng, NI Shaoxiang
School of Geography Science, Nanjing Normal University, Nanjing 210046, China

Abstract: Building and maintaining soil quality is the basis for improving agricultural products quality. The value of
available nitrogen (N) largely determines the soil quality and affects the agro- ecosystem quality. A series of classical field
experiments have been conducted to analyzed the soil nutrients and examine the effects of soil nutrients on different planting
crops. And different kinds of soil dynamics models have been established. There are very few studies on comprehensive
analysis through the integration of soil nutrients spatial variability for the fields before and after the crop planting date with
household’s crop variety and nutrients management level. In this paper, based on the exploration of the spatial variability of
soil nitrogen and household land management behavior, GIS combined with Geostatistics was applied to analyze the spatial
variation characteristics of soil environment and its correlation with household nitrogen inputs at Pujiang County. The
research outcomes will play an important role in revealing evolution rule of agricultural land available nitrogen, guiding
reasonable nitrogen inputs, reducing input cost and protecting eco-environment. With the rapid industrial expansion, the
economic development indicators and development pressure on farmland in Pujiang country are slightly higher than the
national average. A household survey in this region has been conducted for 10 years. Supported by the National Fund and

based on the research results of an EU project—IRMLA , this study aims to achieve the further new discoveries regarding the
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optimal use of farmland resources.

Pearson’s correlation analysis showed that sampled variables for two times are normally distributed. The strength of a
linear relationship for the contents of alkali-hydrolysable nitrogen was found, with close coefficient of variation and degree of
variation of only 1.71% . The results showed that soil alkali-hydrolysable nitrogen content was not only determined by the
characteristics of soil but also by household-induced nitrogen input. Furthermore, the correlograms of Moran’s I further
showed the following results: high nitrogen input to agricultural land with high excess volume; different N fertilizer input in
different agricultural areas, indicating that current autistic type mode of operation characterized with family household and
more self-consciousness restrict the applications of state-of-the-art techniques; the larger Coefficient of Variation (CV) in
plain areas due to low planting diversity and big difference between grain and economic crops; smaller CV in mountains and
terrace areas due to non-formed scale plantation and nonstablity of planting diversity and nitrogen inputs. The combination
of GIS spatial analysis technology and classical test can effectively analyze the changing differences of soil nitrogen before
and after the crop planting and set up oriented and differentiated agricultural land use policy. With the basis of measured
data, the study revealed the special change rule of agricultural land use type and available N and the interrelationship
between land cover and land use. Due to the lack of experimentation support for N cycle, the further study should focus on
the integration of land-use cover change and soil material cycle. this study, we only analyzed the measured data for one year
and basically reflected the spatial variability of soil available nitrogen. Provided that the test data for many years in the same

site be used, the achieved research results should be more precise and objective.
Key Words: available nitrogen; spatial variability ; nitrogen input;correlation analysis ; Pujiang county
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Table 1 The main soil characteristics of each agricultural climate in PuJiang
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Table 2 The result of Kolmogorov-Smirnov Test
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Fig.2 N correlation of crop planting after and before in soil
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Fig.5 N content distribution of different sampling point In Basin of warm little rain area in PuJiang
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Table 3 Comparing characteristic value of the Soil Alkali-hydrolyzable Nitrogen's space variation among different crops
JKAE (KAE-h3E) B ik BoE 2
Rice( Rice-Rape) Vegetable Grape Plum like peach
FAE AT WA FAE A ORI FPFETHT WOk = R ORI
Before After Before After Before After Before After
planting harvest planting harvest planting harvest planting harvest
2B Sites 57 57 32 32 33 33 21 21
H/IME Min. 33.25 59.94 39.11 65.77 33.28 48.23 41.54 60. 63
B RAH Max. 76.85 114.56 92.42 400.31 83.42 141.94 63.69 214.97
FHIE Mean 54.77 85.61 57.46 101.08 52.14 85.04 49.39 99.08
P2 SD 10.18 13.74 10.32 55.24 9.89 19.52 8.24 41.53
SRR CY 0.19 0.16 0.18 0.55 0.19 0.23 0.17 0.42
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Fig.8 Moran’s I index of N content in different crops
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