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Delineating Management Zones in Maize Field Based on
Fuzzy C-means Algorithm
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Abstract; Taking the demonstration area of drip irrigation under film as the research object, and aiming
at delineating management zones in large areas of farmland, in Huangyanghe Farm, Gansu Province. The
topographical attributes ( elevation slope and aspect) , soil texture (sand, clay and silt), soil moisture
content, available nitrogen, electrical conductivity and yield of maize were considered, the degree of
variation and correlation of each factor were analyzed, and then the master factors of maize yield were
extracted by the results of correlation analysis. Three principal components were obtained by principal
component analysis (PCA) based on the master factors. Fuzzy c-means clustering algorithm (FCM) was
used to delineate management zones based on the spatial variation of the principal components, the
optimal partition number was determined by the fuzzy performance index ( FPI), and normalized
classification entropy (NCE) were minimum at the same time, and then the differences of the master
factors among the management zones were analyzed. Results showed that the master factors were silt,
sand, soil water content, available nitrogen, electrical conductivity and elevation, and three management
zones were determined by FCM. Statistically significant differences in the master factors were found
among the three management zones. Soil water content, crop height and LAl were also significantly
different in different management zones during the crop growth period. The spatial variation of the factors
within the same management zones was smaller than that of the factors in the whole field, and the
variation between zones was large. Delineation of management zones should be adopted based on the
characteristics of each zone, and the research result provided a theoretical basis for the implementation of
precision agriculture.
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Fig. 1 Spatial distribution map of sampling points and elevation in study area
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Tab.1 Descriptive statistics results of soil properties and nutrient concentration of study area

TR/ - FRLIR oy b5 0L R THEEKR, HHBUAE R R R
cm 5380/ % 5380/ % G388/ % (em®-cm™?) H/(mg-kg™") (ds-m~")

/M 2. 14 28. 65 9.63 0. 09 14.53 0.11

IE N E ] 10. 81 70.23 44. 11 0.26 80. 68 0.53

0~20 S B {1 8. 82 60.53 29.52 0.14 60.27 0.27
A5 5 2K % 30. 21 17.03 34. 14 20. 12 63. 88 39. 44

/M 3.66 30. 65 10. 77 0.12 13. 65 0.13

SN ] 13. 42 75. 44 54.21 0.28 78.32 0. 63

20 ~40 S 14 {1 12.02 62.53 27.93 0.17 59.18 0.27
75 R % 24. 68 26. 69 33.28 19.82 57.86 33.89

/M 5.41 34.55 15.36 0.16 8.52 0.11
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A5 SRR % 23.26 18.13 30.28 17. 65 52.86 32. 66
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Tab.2 Descriptive statistics analysis of topography

of study area
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Tab.3 Correlation analysis between topography, soil properties, SWC, AN, EC,., and maize yield in study area
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Fig.2 Spatial distribution maps of elevation, silt, sand, AN, SWC, and EC,.; in study area
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Tab.4 Characteristic values and contribution rate

of principal components
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Tab.5 Factor loadings of principle components

in study area
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Fig.3 Spatial distribution maps of maize yield, management zones and principal components values in study area
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Fig.4 Calculated fuzziness performance index (FPI) and

normalized classification entropy (NCE) in study area
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Tab.6 Mean value, coefficient of variation and variance analysis of master factors for different
management zones in study area
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Fig.5 Changing curves of leaf area index (LAI), crop height

and SWC in M1, M2 and M3 zones during growth period
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