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Application of Spatial Effect Model Analysis in
Trials of Wheat Variety Comparison

L | Jian-ping, SONG Xi-fang , HU Xi-yuan
(Agriculture College, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract : In order to enhance the analysis precison of field trials, and to reduce the influence of field
gpatial variability on the trial result , this paper compared the satial effect model with the traditional
variance analys s model in respect of datafitness, effect estimation and errors of effect estimate, based
on analysisof a data set for afield trial with 15 wheat varieties usng Proc mixed of SAS9.1. There
sults showed that the spatial effect model was superior to the variance analyss model in datafitting,
effect estimation and effect estimate errors. The gspatial effect model could control field spatial varier
tion better than the variance analyss model did. The spatia effect model was suggested to anayze
field trialsfor crop varieties.

Key words: Wheat ;Jatial analyss Analyss model ;Varieties contrast

[1]

. :1)
H 2)
* :2007-11-20 :2008-03-12
: (30571072) ; (2004)
(1982-), |, , Email :121396116 @163. com

(1963-) , , , E-mail : xiyuanhu @yahoo. com. cn



- 524 . 28

: 2 (1) :
) e; N[O0,C(h)],C(h
1 h -
1 1 a§ e(S*k) h
[3.4]
l : C(h)
SAS, cl+c?, Yp=0;
Proc Mixed Cw=y
roc MiXxe Ges’e(”h) =62[f(h)],% 2>0
g5 o°
d7[f(h] :
: f(h) ¢ )
SAS
1
f(h) :
1.1 ,
[2] [3]
; , 2
yi =M + g +blj +e (1) ,
Vi =M + g +e 2
12.5 N
8% !
x S B a0 @ (1) (3 (an (5 @ 2 @ (13 M (9 (s (14
o 10 P R T R S S R R S R S A S
Mﬂ § 1y (14) (18) (10) (4) (&) (9) (B) (12) (2) (11) (3) (1) (8 (13)
m 2 1.5 I R S R N S S S
o A
oo~
xg E By (8 (13) () (1) (14) (T (&) (10) (9) (12) (11) (2) (4) (15)
a5 D R R R T R S S
ol
E
B () (3 (14) (8 (5 (13) (1) (10 (11 (T (9) (12) (15) (6) (4)
P 5 D e R L Y B
R
Qﬁ U( ) () (3) @) (B) (8 (1) (8) (9) (10) (11) {12) (13) (14) (15)
0 2 4 6 8 w12 14 16 18 20 22 249 26 28 30
#E B (m) Distance
1 () ( , )
Fig.1 A layout o the wheat experiment(the number in parentheses is variety code.
the square dot denotes coordinate o plot center)
1.2 (9 2006 2007
SAS , 15
: (), : 78 979 512 698

, () 139 h:80:33-88-3-3 151:hu:78



- 525 -

3
201 hu-06-3 22 97121F2-31-246 h: X y type
620-2 hu-06-10 216 6 V1 ,
V2 V3 V15 , )
5 2.5mx2m =5n7, type (sph) type (gau) type (lin)
0 , 25m, 0.2m, 0.025m, SAS sl
Xy
5 1 AIC(Akake' s
(0,0) , 5 2 Information Criterion) AICC (Akaike' s Infor-
(2,0, 4 1 (0,2.5), , mation Criterion Corrected) BIC (Shwarz' s
1 Bayesdan Criterion)
1.3 2 (-2nL)
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SAS (s ] A e
Proc mixed method = REML ;class variety ; (
model weight = variety / ddf m;repeated / sub- ),
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I smeans variety / pdiff ;run;
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Class
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Table 1 Information criteria value from different moded s
Spatial_model
Infromatin ANOVA
Criteria Exponential model Gaussan model Spherical model Linear modd
AIC 316.8 314.2 314.4 314.6
AlCC 317.1 314.6 314.8 315.0
BIC 321.1 320.5 320.6 320.9
“ - denotes no results because of convergence problem.
() F ()
1.584, () t F
1.519 (P<
, 0.01) (P =0.0007)
2 (P =0.0029) ,
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Table2 Fand ttes for thousand grain weight of some wheat vaieties (lines) using
ANOVA and Spatial effect mode , respectively
ANOVA Exponential model
Item NDR
DDF F P DDF F P
()
Total vaieties 14 56 2.83 0.0029 46.5 3.45 0. 0007
(lines)
()
Contrast between t P t P
vaieties (lines)
V1iv3 1 56 -1.98 0.0524 48 -2.10 0.0411
V3 V5 1 56 1.21 0.2306 54.6 1.49 0.1424
V4 V9 1 56 -1.86 0.0687 52.5 -2.38 0.0207
V7 V10 1 56 -1.76 0.0847 49.7 - 1.64 0.1078
V9 V12 1 56 - 0.97 0.3351 50.2 -1.32 0.1922
V11 V15 1 56 -0.15 0.8801 51.8 0.72 0.4774
Vi3 Vi4 1 56 -1.12 0.2659 44 2 -0.86 0.3945
V1iVv2 V15 78 979 512 698 139 h:80:33-88-33 151:hu:78 201 hu-06-3

22 97121F2-31-2-46 h:620-2 hu-06-10
V1,V2 V15 refer to the 15 varieties of Shaannong78, Xinong 979, Shaan 512, Shaan698, Yuanfengl39, h:80:33-88-3-3, Pu-
bingl51, hu:78, Pubing 201, hu-06-3, Xiaoyan 22, 97121F2-31-2-4-6, h:620-2, hu-06-10, Xiaoyan 216, Xiaoyan 6, respectively.
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Table 3 Egimate and rank of thousand grain weight for 15 wheat varietieqlines) based
on ANOVA and spatial model analysis

) ANOVA Exponential model
Vayiety (lines) . . . .
Weight estimate Rank Weight estimate Rank
V10 45.22 1 45.48 1
Vi4 44.16 2 44.24 3
V15 43.86 3 43.80 4
Vil 43.62 4 44.93 2
V3 43.06 5 43.42 6
V12 42.48 6 43.80 5
V7 42.44 7 43.09 7
V13 42.38 8 43.02 8
V8 41.98 9 41.57 10
V5 41.14 10 41.09 11
V9 40.94 11 41.83 9
V6 40.52 12 40.44 13
V2 40.40 13 41.06 12
V1 39.92 14 40.35 14
V4 38.00 15 39.10 15
3
15 ()
, 15 () 20 %
(), 3 ()
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