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1.4.1 K- {x,i=1,2, ,
nf n , (Fuzziness Parformance Index , FPI)
, K ,
m(j=1,2, ,n) iy i K (233 [py
j 01 : 0
< b2 : ; 1
K J = iZjZH ijdij 2 , K
SHi=1, =12 . 3) FPI = 1- ﬁ[l J:Z,Z”ZJ (6)
,b>1, (Modified Partition Entropy , MPE)
) , 1.2 1.5
Ll j ( ) 141 mPE
: di= Nl x- mll?2 01 MPE :
(©) : (2 : , :
J om My 0, : o
n 1
by, MPE =- 77" % MM ijlog(M i) (7
m;:gﬁm, j=12, Kk @ K22
Shi 2
Mij = K(]j lx - mi9* > , i =12, ,n (5 2.1
,-Z @ Il x - mn3re?r 1 , '
4 5, K- el (10 20
:(2) mg kg ') , (80 110mgkg "),
K b; (2) : (100 125 mgkg' !, ,
(3 (4) : :
(3) ,
;(4) (3 : ( ) ( 13.2%), (
44.3%) ,
1.4.2 )
1
Tablel Saidicd andydsd il properties
Sl rurient Mean Median Sandard deviation Minimum Maxmum oefficient variation
(mgkg™ Y (mgkg ™Y (mgkg™ Y (mgkg ) (mg kg™ ) (%)
Available P 14.2 12.8 6.3 4.5 41.1 4.3
Alkaytic N 9.8 9.4 13.2 50.7 133.2 13.2
Avalable K 114.6 109.5 30.3 38.1 249.5 34.3
2.2 )
2.2.1
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1
2
Table 2 Semivariogram parameters o il properties
Iotropy Ani ootropy

il nutrient Model G Ci  C/(Co+C) am(m RVISE, Co C amin(m) amax (M) RMSE,

. . 0.06 0.10 0.63 418.4 4.50 0.06 0.10 308.5 418.4 4.40
Avalabe P Bxponentia nmodel

86. 04 96. 45 0.52 291.5 10.74 0.00 175.9 68. 28 418.4 6.14
Alkaytic N BExponentia nmodel

1585
Avalable K Pure-nugget model
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3

LD

1)

Table 3 Zoning datidicsfor il properties and LD tes

1 Zorel 2 Zore 2

3 Zore 3 4 Zore 4

Sil nutrient Qodficient

variation ( %)

Qodficient
variation ( %)

Mean

Qodficient
variation ( %)

Qodficient
Mean Mean

variation ( %)

Alkaytic N 88.73aA 3.89 97.20bB 3.01

Avalable P 13.238A 17.23 11. 92bA 15.60

101. 8¢cC 3.47 105.9dC 5.27

12. 75cA 17.96 22.97dB 10.10

1) 5% 1%
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SOIL NUTRIENTS BASED ZONING FOR MANAGEM ENT OF PRECISION AGRICW TURE

Abgract

Li Xiang'?® Pan Yuchun® Madingyu'? Zhao Chunjiang'’ Wang Jihua'
(1 National Engineering Research Center for Irformation Techndogy in Agriculture, Bejing 100089, China)
(2 Research Center for Remate Sersing and GS, Cdlege d Geography and Remate Semsing, Beijing Normal University, Beijing 100875, China)
(3 Henan Irformation Industry Department, Zhengzhou 450008, China)

Zoning based on atid variahility and Patid autocorreaion of il nutritionson afied scale, isa key to vari-

able-ratefertilization in precidon agriculture. Frg of dl , gatia variability and etid autocorreation of three main il nutrients
were andyzed. The variation codficient of available P, dkaytic N and available Kwas 44. 3 %, 13. 2 % and 34. 3 %, regpec
tively. Avalable Pand dkaytic N denonstrate medium atid autocorrelation, but available K did not show any on the sanpling
scde. Precison o the Krigng interpolation of akalytic N was inproved by 42. 8 % consdering aniotropy of patid variahility.

Secondly , fuzzy- K-means cluger andyss of interpolated il distribution mgps was conducted to delineate management zones
based on available P and dkaytic N. Fuzziness Performance Index (FP1) and Modified Partition Entropy (MPE) were enrployed
to determine optimal zone number. The whole field was divided into four management zones. Findly , the zoning gati gics showed

that variaion codficient of adkaytic N and available Pwithin a zone decreased from 13. 2 % on thefidd scde to 3.0 %
17.3 %, regpectivdy , while the means o the il nutrients dffered sharply between management zones.
Key words Multi-variable; Precidon agriculture; Management zoning; Fuzzy K-means cluger andyss
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