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Tablel Expermental result of the 20il EC tester
A
W enner a/an Schlumberger a, b/an
a= 5 a= 5 a= 5 a= 10 a= 15 o1
' ' ' ' ' S an % (db
5 10 5 20 b= 10 b= 15 b= 2 b= 20 b= 30 /u /% (db)
1 Q 912 1 261 1 704 2 273 1 453 2 070 2 670 2 280 3 450 239 11 00
2 Q 994 1 333 1 880 2 450 1 540 2 190 2 750 2 430 3 710 239 11 32
3 Q 944 1 153 1 584 2 160 1 436 2 000 2 470 2 250 3 200 285 11 18
4 Q 637 Q 964 1228 1715 1 163 1 615 1 986 1 750 2 580 310 11 33
5 Q 619 Q 808 1 146 1 542 1 045 1 377 1 747 1 570 2 340 349 11 78
6 Q 567 Q 802 1 063 1 458 Q 975 1 335 1 668 1 543 2 150 370 11 96
7 Q 550 Q 696 Q 936 1 290 Q 875 1 245 1 458 1 335 1 947 408 12 13
8 Q 456 Q 650 Q 930 1277 Q 804 1 151 1 456 12 211 1776 426 12 46
9 Q 430 Q 626 Q 860 1 140 Q 756 1 008 1 260 1 132 1 670 449 12 33
10 Q 339 Q 513 Q 747 1 000 Q 710 Q 949 1 208 1 012 1 522 496 12 76
11 Q 410 Q 497 Q 712 Q 933 Q 592 Q 874 1 081 Q 960 1 394 516 13 01
12 Q 375 Q 431 Q 610 Q 836 Q 534 Q 753 Q 962 Q 848 1271 569 14 09
13 Q 337 Q 417 Q 637 Q 774 Q 550 Q 737 Q 960 Q 843 1 233 589 13 51
14 Q 372 Q 418 Q 580 Q 756 Q 543 Q 738 Q 942 Q 787 1 145 624 13 97
15 Q 326 Q 424 Q 555 Q 735 Q 470 Q 649 Q 822 Q 711 1 063 650 13 91
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Table 2 Detemination coefficients and significance tests of models
RZ
(F*" = 4 667) (F* = 3 885) (F* = 4 667)
/an
F F F
— =5 9033 00150894 — 1081 20— 2 —09———64-640——3-8F—6F———+09-67+—3—O5F—0F
M a= 10 Q 988 Q 973 Q 964 10370 8 75E- 14 21350 4 2E- 10 344 74 Q9 68E- 11
E a= 15 Q 990 Q 987 Q 954 1312 0 1 93E- 14 44319 57E- 12 268 05 4 67E- 10
1 a= 20 Q 991 Q 987 Q 969 1363 7 1 50E - 14 470 64 4E - 12 405 16 3 50E - 11
a= 5b= 15 Q 987 Q 985 Q 969 980 36 1 25E- 13 39381 11E- 11 405 44 3 49E- 11
a= 5b= 20 Q 990 Q 984 Q 966 1300 8 2 04E - 14 37526 15E- 11 3633 6 96E- 11
3 a= 10,b= 20 Q 987 Q 986 Q 966 10202 Q7IE- 14 42917 6 9E- 12 37130 6 07E- 11
a= 15,b= 30 Q 994 Q 989 Q 966 21921 7 026 - 16 527. 70 2E- 12 36793 6 43E- 11
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Table 3 Regressive result of pow er function model ' '
, 2
= K, Xk
) Y 1Xk2) 1)
an K K R2
' 2 ( (1) (3
=5 236-8 0-834 9-933
M a= 10 301 9 - Q802 Q 988 I(1 !
E} a= 15 391 7 - Q832 Q 990 k2 :
a= 20 496 2 - Q810 Q 991
a="5b=16 355+ -83% 98+
a= 5b= 15 465 2 - 0822 Q 987
a= 5b= 20 563 9 - Q83 Q 990 2)
g a= 10,b= 20 503 4 - 0813 Q 987 : ,
a= 15,b= 30 689 6 - Q814 Q 994 , ,
3 , — ,
, k

1

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



55

[1]

[2]

[3]

[4]

[5]

(6]

pow er of the model coefficients did not show that characteristic

1) :

2)  Schlumberger (a= 15, b= 30)

3) )
) (k2) Q 82
4) ,

[ ]
LiM, Saseo A, Shibusava S, et al Local variability of
il nutrient paraneters in Jgpanese snall size field[J]
Journal of the Jgpanese Society of A griculturalM achinery
(in Japanese), 1999, 61(1): 141- 147
[J] , 2000, 5(5): 59
- 66
Sudduth K, Drunmond S, KitchenN. A ccuracy issues in
electrom agnetic induction sensing of il electrical conduc-
tivity for precision agriculture[J]. Computers and Elec
tronics in A griculture, 2001, 31: 239- 264
[J1 , 1990, 22(3): 105
- 112
[J] , 1987, (2): 15-
19
LiM, SassoA, Shibusavas, etal Soil ParanetersEsti-

mation with NIR Spectrosoopy [J] Journal of the
Japanese Society of A griculturalM achinery (in Japanese),
2000, 62(3): 111- 120

[7] : , .

[J] ,2001, 17(2): 161- 164

[8] KitchenN, Sudduth K, Drummond S Soil electrical con-
ductivity as a crop productivity measure for claypan ils
[J] J ProdAgric, 1999, 12, 607- 617

[9] Sudduth K, Kitchen N, Bollero G, et al Comparison of
electrom agnetic induction and direct sensing of il electri-
cal conductivity[J]. A gronomy Journal, 2003, 95(3): 472
- 482

[10] Lund E Practical gpplication of il electrical conductivi-

ty[C] PrecisionA griculture '99(Part 2), U K: Sheffield

A cademic Press, 1999, 771- 779

[11] , , .
[J1 , 2003, 8(4).
[12] , .
[J1 , 2001, 17(2): 20- 23

[13] , .

[31 ,1997(4): 37- 4Q
[14] , , o

1 , 2001, 18(1): 53- 56
[15] , , o
[J1 , 1997, 25(6):

69- 73

[16] . [J1
, 2000, 5(4): 39- 41

[17] ,

[J] , 2001, 32(90): 85- 87

Testing and model ing of s0il EC sensor
LiM inzan, W ang Qi, W ang M aohua

(K ey L aboratory of M odern P recision A griculture System Integration Research
M inistry o Education, China A gricultural U niversity, B eijing 100083, China)
Abstract: A kind of portable il EC sensorw as developed Theperformance test of the sensor show ed satisfacto-
ry result Voltage drop of the sensor had the same trend as il EC w hen four electrodesw ere set in W enner
structure and Schlumberger structure The highest precision w as obtained under the condition of Schlumberger
structure (a= 15, b= 30). Non-linear modelingw as al® carried out The 3models used w ere pow er function,
polynomial and index function T he best estimationw asobtained in pow er functionmodel T he detemm ination co-
efficient reached 0 994 The constant of the model coefficientsw as depended on the sensor structurew hile the

It was show n that il texture and il density

could have an effect on the pow er of themodel coefficients A field test is needed to verify the model
Key words il electrical conductivity; four-electrode method; modeling, precision agriculture
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