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Perfomance of spatial effect model in analysis of field experment

HU Xi-yuan®, GAO Jin-feng®,L U Jian-jun®
(a College d Agriculture, b College d M ath and Phy,N orthw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: In order to enhance the analysis precision of yield experiment, the analysismethod based on
gatial effect model w as discussed, and the performance of thismethod w as studied through practical data
analysis and stochastic smulation in comparison w ith the traditional variance analysis T he results show ed
that the gatial effect model fitted the data better than the variance analysismodel, and had higher analysis
efficiency and better validity in both standard error estimation and control of the statistical Type [ error
rate W ith the increase of strength and range of the gatial variation, accuracy of the traditional variance
analysis in both standard error estimation and control of the statistical Type I error ratewould decline
T herefore, the Patial effect model used in analysisof field experimentsw as suggested available
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, X oy Proc method= REM L
AS , M odel
SAS ddfm = Satterthw aite
Proc mixed method= REML; Satterthw aite Repeated subject=
Class variety, intercept , type
M odel yield = variety/ddfm = Satterth- (exp) (exp), (x
w aite; y) type
Repeated/subject= intercept type (exp) ,
(x y);
L sneans variety /pdiff; , type(sph) type(gau)
Run; type(lin)
16 12 20 8 1 14 13 9 2 15
K#l4 | 028 | (3.28) | (6,28) | (9,28) | (12,28) | (15,28) | (18,28) | (21,28) | (24,28) | (27,28)
Block4 | 4 17 1 10 3 18 7 6 19 5
024) | 324 | 6,24) | 9.24) | (12,24) | (15.24) | (18,24) | (21.24) | (24,24) | 27,24
19 11 3 4 10 14 1 9 7 8
X3 | 020 | 3,200 | 6,200 | 9.20) | (12,200 | (15,20) | (18,20) | 21.20) | (24,20) | 27,209
Block3 | 5 20 18 17 15 2 13 6 16 12
0,16) | 3.16) | (6,16) | 9,16) |(12,16) | (15,16) | (18,16) | (21,16) | (24,16) | (27,16)
7 3 17 4 8 13 1 1 14 9
K2 | 012 | 312y | 6,12 | 0.12) |21 | a512)[a8,12) | 21.12) | 24,12) | 27.12)
Block2 1 ) 20 | 12 | 16 | 15 | 19 | 5 0 | 18] s
©8 | 38 | 68 | ©8 | (128 | 158 | 188) | 21,8) | 24,8 | 27.8)
14 8 20 7 13 17 12 5 15 1
K1 0,4) (3.4) (6,4) 9.4) (12,4) | (154) | (184) | (214) | (24,4 | (279
Block1 | ¢ 3 11 16 4 9 18 10 2 19
0O | GO | 60 | QO | 120 | 150 | (180) | 21,05 | 24,0) | 27.0)
Fig 1 A layout of thew heat experiment
The numeral is variety No. The nuneral in parentheses is coordinate of the plot
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1
Table1l Infomation criteria value from different models
Spatial model
inforn ation ANOVA . _ ' _
Exponential model Spherical model Gaussian model L inear model
AlIC 75 2 59 4 59 6 59 8 -
A ICC 75 4 59 8 60 0 60 3 -
BIC 74 0 65 6 65 9 66 1 -
190 ,
3 L L
t
3 4  17( 11 3m) 3
2 15¢( 16 4m) 9 20( )
21 4m), 4-17 2-15 9-20 ,
2 3
4-17 )
2 t
Table 2 Estimate, standard errors and t-testsof 3 variety contrasts using ANOVA and atial model
t
M odel Contrast Estimate SE DF t value Probability level
4-17 - Q275 Q 234 57. 0 -118 Q 245
ANOVA 2-15 - 0150 Q 234 57. 0 - 164 Q 524
9-20 - 0325 Q 234 57. 0 - 139 Q 170
4-17 - 0359 Q 174 38 9 - 207 Q 045
Exponential model 2-15 - Q023 Q 178 39 6 -132 Q 195
9-20 - 0033 Q 198 511 - 016 Q 870
14-17 2-15  9-20 3 ;
Note 4-17, 2-15 and 9-20 are variety contrastsw ith snall, middle and large distance, regpectively. The analysis results are based on plot
yield
3
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Fig 2 Difference of estimated to enpirical standard errorsof variety contrast using ANOVA (wlid line) and
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Fig 3 Statistical Type I error rate usihng ANOVA (=lid line) and gatial effect model (dotted line)
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