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Definition of Management Zones of Soil Nutrients Based on
FCM Algorithm in Oasis Field

CHEN Yan, LU Xin

(Key Laboratory of Oasis Ecology and Agriculture of Xinjiang Production and Construction Group, Shihezi 832003, Xinjiang)

Abstract: [Objective] The objective of this research was to define management zones of oasis cotton field. The variables of
organic matter, available N, available P and available K data determined in 193 top soil (0-30 cm) samples were selected as data
sources. [Method] Fuzzy c-means clustering algorithm was used to delineate management zones. In order to determine the optimum
fuzzy control parameters, the fuzziness performance index (FPI), c-p combinations and the multiple regression based on external
variable were used. Meanwhile, the cotton yield was chosen as the external variable. [Result] The whole field was divided into four
management zones. And the fuzziness exponent was 1.6. The zoning statistics showed that variation coefficient of soil nutrients
decreased, while the means of the soil nutrients differed markedly between management zones. The average confusion index was
0.19 in all management zones. The overlapping of fuzzy classes at points was low and the spatial distribution of membership grades
was unambiguous.l Conclusion JThe results indicated that fuzzy c-means clustering algorithm could be used to delineate management
zones by selecting the appropriate external variables. The defined management zones can be used for fertilizer recommendation to
manage soil nutrients more efficiently.
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Descriptive statistics of soil properties and cotton yield
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Table 2 Cluster centers of soil nutrients

c=4. ¢=1.6 NILF|HAMH 0.57.
AP : =4, p=1.6, BIWFRX
ATLARIG N 4 A PSR BLAY X, BRI c-BAME SRR
SR A I SR O R R C© R p bt 1 5 SR
(K753 R B FEAE 2y B W3 2 3 30 4 T WAL
RIERXR LB, B RIREL RS Cr
WA TR 3. WAL E 2 g FE AR
B, BEAERAAR AN [F) 2 ) rpope ol 48 e P 258 LA A3
NG 2 2R RER 2 RIS A
(EEE, XPRES I JE 20 GEFBEAY XD HEAT P
fr: BRI FIE RS RO AR, X1
BUTT Bl T3 & e, B s 13RO
IFIX 2 BLEBARTE S ACERAR, 731X 34 4 Jard. B0k
SRR A RS T 2Rk TR 10 JE 2 (R R

eS| AU il PVl A
Fuzzy class OM(g'kg™) Alkali-hydrolyzable N(mg-kg™) Available P(mg-kg™) Available K(mg-kg™)
C1 13.19 50.62 15.71 411.15
C2 8.19 42.52 10.04 222.89
C3 10.89 47.31 12.48 345.27
C4 9.95 48.18 11.96 293.50

#3 MRRXIMAFNREEMRIEELH

Table 3 Partial memberships and confusion index of the sampled soils to the classes
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Table 4 Semivariogram parameters of fuzzy classes
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Zones Model Nugget Sill Co/( C+ Cp) (%) Major range (km) Minor range (km)
Zones 1 i Guassian model 0.37 2.75 13.46 5.57 2.88
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Fig. 5 Predictive maps showing spatial variation of partial memberships of soil to individual fuzzy classes derived respectively
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Table 5 Zoning statistics for soil properties and LSR test
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