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Tablel Descriptive statistics of soil nutrient

Gt 2% I% 2T1% HHLTI% W E/mg + kgt WM © kgt WM - kgt pH {4
BIE 0.24 0.09 5.30 246.15 56.84 79,53 5.49

LEiE 0.22 0.08 511 237.95 56.60 62.60 5.47
f/ME 0.10 0.04 237 112.70 13.00 15.40 468
BRAY 057 0.17 1114 430.90 121.00 573.00 6.15
FRUEZE 0.08 0.02 172 50.84 16.48 62.83 0.27
R 0.35 0.25 0.32 0.24 0.29 0.79 0.05
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Table2 Modelsand parameters of semi-variance function
for soil nutrient
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Fig.2 Raster image of spatial distribution of soil nutrient
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Soil nutrient management zones based on particle swarm optimization
algorithm

Wang Zilong, Fu Qiang™, Jiang Qiuxiang
(College of Water Conservancy and Architecture, Northeast Agricultural University, Harbin 150030, China)

Abstract: Delineation of soil nutrient management zones provides basis for variable fertilization technique and it is an
important link of variable fertilization management of precision agriculture. On the basis of analyzing spatial variability
characteristics and structure of seven soil nutrients, six of them were taken as the variables to delineate soil nutrient
management zones. Finally, attribute means clustering algorithm optimized by particle swarm optimization was used to
delineate management zones, and three indices were introduced to ascertain the reasonable number of management zones.
According to the calculation, the reasonable number of management zones for the study area was two. The results of
variance analysis of single factor soil nutrient data of the practical samples in each management zone indicated that all
soil nutrients but available phosphorus had great differences among management zones at the confidence level of 99%.
Zone 2 had the higher soil fertility and Zone 1 had the lower. Final results show that attribute means clustering algorithm
optimized by particle swarm optimization can be utilized to delineate management zones effectively. The defined
management zones can provide decision-making support for variable fertilization of precision agriculture.

Key words:. particle swarm optimization, attribute means clustering, management zone, precision agriculture



