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Moddsand Methodsfor Edimating Variety Means in Regional Crop Trials
———Comparisons o Arithmetic Mean , Weighted Leas Squares Esimates and BL UPs
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Abstract Based on the mixed linear noddl , severa weighted least squares etimates(\WL SEs) and beg linear unbiased
predictors(BLUPs) were summarized and proposed for estimeting variety meansin regiond crop trids, and the correpond

ing ca cuating formulae were derived and presented for baanced data The data of 14 rounds of 2 year-muiti-location re-

gond cotton trids and a 4 year-multi-location cotton trid were used to conpare the predictive dficiencies of arithmetic
means, WL SEs and BLUPs The results showed that the predictive differences and variety ranks of the WL SE weighted by
the reciproca s of error variances within environments (WL SEe) differed dgnificantly from that of the arithmetic means, but
the predictive accuracy of WL SEe increased or decreased irregularly in different trids; the predictive results o other WL SEs
and BLUPswere dmilar to that of the arithmetic means, the corrd ation codficients and rank corre ation codficients between
them were dl above 0. 93.
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Tablel Calculating formulae for balanced data under several main assumptions of mixed linear mode
i
Hfects assunptions in nodel Typesd edimetes Cdculating formulae for the i th variety mean
Varieties and environments fixed errors hormologous L SE(arithmetic mean) s g
, Z_Yu_/ 1
Varieties and environments fixed errors heterologous WL SEe i<t &l =T o /T
s SZjL/ ZS 1
Varieties and environments fixed resdud variances heterologous WL SEr i<t &) Soki)
' f < Y_ii / < 1
Varietiesfixed , environments rancom errors heterologous WL SEe j;ZE +0% +0%;/r j:zl:ozg +0% +0%)/r
, . Yi / 1
Varietiesfixed , environments random resdua variances heterologous WLSER ,;fz +02R(j) i< o +0§(I)
_ 02 -
] ! ) Yt (V- V)
Vaieties random, environments fixed errors homologous BLUPO O0G+0%/s +0g/sr
) Y_+ 0%3 (Y_ Y_)
Varieties and environments rancom errors honologous BLUPL 0% +0%/s+0%/s +0%sr* '~
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Table2  Information o the 4 year-multi-location cotton trial for validation
Years BExperimetd locations Replication numbers Bxperimetd cultivars
199 4 15, 1818, 142, 1 , 6
1997 3 8 12 ( ),
1998 3 12 CK( ), 19
1999 3 321
1.3 e j
1 ( MS.) ; O&o)
1 7 ’ Shukla(1972) L4l
7 ; , 2
' 2
4 ( ) ’ 3 ,
3 18 , (WLSE)
LSE ( ) 6
( )) ( WL SE: WL SE LSE , WLSE:
_ ’ WL SE. 3 7
3 5 LSE (
1 LSE ), WL SE.
. gio2ok o 1996  WLSE 1997 1998
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3
Table3  Absdute and reative predictive differences ( PDs) for variety mean in different esimating methods

() (% ()
Abwlute PDs(above) and relative PDs( %) (below)

Trid types Years ”
LSE WL SE. WL SER WL SEe WL SE BLUFO BLUPL
112.91 50. 15 42.38 111. 76 97.74 112.91 112.91
1990(1991)
9.70 4.31 3.64 9.60 8.40 9.70 9.70
204.08 60. 46 181. 87 203. 47 199. 13 204.08 204.08
1992 (1993)
19.12 5. 66 17.04 19. 06 18. 66 19.12 19.12
Soring cotton trids 1994(1995) 134.53 30.28 342.83 132.21 129. 77 134.53 134.53
in the Changiang 10.78 2.43 27. 47 10.59 10.40 10.78 10.78
River regon 147. 72 385.18 130.78 149. 41 150. 68 147.72 147. 72
1996 (1997)
10. 60 27.64 9.39 10.72 10. 81 10. 60 10. 60
Aver 149. 54 164. 60 168. 77 149. 24 145. 16 149. 54 149.54
Ve
o 12. 05 13.26 13. 60 12.03 11.70 12.05 12.05
298. 81 380. 30 312.10 301. 11 300. 44 298. 81 298. 81
1985(1986)
27.01 34.38 28.21 27.22 27.97 27.01 27.01
525. 49 518.42 535.91 526. 37 524. 88 525. 49 525. 49
1987(1988)
77.89 76.84 79.44 78.02 77.80 77.89 77.89
125.09 43.82 83.20 120. 11 121.61 125.09 125.09
1989(1990)
14. 06 4.93 9.35 13.50 13.67 14. 06 14. 06
. . 498. 88 348. 69 515. 63 499. 01 498.44 498. 88 498. 88
Sring ootton trid's 1991(1992)
. ) . 102. 60 71.72 106. 05 102. 63 102.51 102. 60 102. 60
in Yelow River regon
152. 85 185. 70 244. 83 153.83 163.31 152. 85 155.08
1993(1994)
18.91 22.97 30.28 19.03 20.20 18.91 19.18
68. 59 206. 07 99.49 68. 62 79.56 69. 01 72.30
1995(1996)
8.38 25.17 12.15 8.38 9.72 8.43 8.83
A 271.58 277.12 293. 47 271.50 276. 42 271. 66 272.65
Ver
o 34.04 34.73 36.78 34.03 34.64 34.05 34.17
59.35 127. 42 49. 44 59.99 55. 82 65. 12 82.48
1986(1987)
6.90 14.82 5.75 6.98 6.49 7.57 9.59
83.39 61. 09 96. 48 82.58 90. 83 83.39 83.39
1988(1989)
13.12 9.61 15. 17 12.99 14.29 13.12 13.12
L 84.94 95.55 129. 56 84.99 85.10 84.9%4 84. 94
Qummer cotton tridsin 1990(1991)
) . 10.55 11. 87 16. 10 10. 56 10.57 10.55 10.55
Yelow River regon
135.74 202. 88 52. 46 136. 03 138.33 135.74 135.74
1992(1993)
21. 47 32.09 8.30 21.51 21.88 21. 47 21. 47
91.41 116. 34 88. 45 91.39 93.44 9. 46 95. 62
Average
12.53 15. 95 12. 12 12.53 12.81 12. 67 13.11
113.03 60. 92 104. 65 110.70 104. 22 119. 47 151. 27
1996(97 ,98 ,99)
12.77 6.89 11.83 12.51 11.78 13.50 17.10
215. 60 278.41 204. 36 217.35 214.76 215. 60 215. 60
1997 (96 ,98 ,99)
22. 66 29. 26 21.48 22.84 22.57 22. 66 22.66
199. 52 570.25 194. 20 201. 25 201. 44 199. 52 199. 52
o . 1998(96 ,97 ,99)
Validation tria 18. %4 54.14 18.44 19.11 19.13 18.94 18. 4
56. 90 208.04 142. 05 55.20 52.51 60. 11 95. 29
1999(96 ,97 ,98)
5.77 21.09 14. 40 5.60 5.32 6.09 9.66
A 146. 26 279.41 161. 32 146. 13 143.23 148. 68 165. 42
Ver
e 15.09 28.83 16. 65 15. 08 14.78 15.34 17.07
184.30 232.43 199. 66 184. 17 184.77 185.21 191. 05
Total average
20.19 25. 46 21.87 20.17 20.24 20.29 20.93

e , ( 4)
Notes: “The data of the yearsout of brackets were used to eimete variety means to predict variety experimenta meansin the years in brackets (table 4 is
the same) .
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| ( ) 0.811
0% 0.824, 0.66 0.68, 1
4
Table4  Rank correlation coeficients between several variety mean egimates and validation data
Rank corrdation codficients between edimetes and vaidetion data
Trids Years
LSE WL SE, WL SEg WL SEe WLSEx BLUFO BLUPL
1990(1991) 1. 000 1.000 1.000 1.000 1.000 1.000 1.000
1992 (1993) 0.900 0.900 0. 600 0.900 0. 800 0.900 0.900
1994 (1995) 0.700 0. 700 0.800 0.900 0. 900 0.700 0. 700
1996 (1997) 0.571 0.690 0.524 0.571 0.571 0.571 0.571
() 0.737 0. 797 0. 690 0.761 0. 749 0.737 0.737
1985(1986) 0.738 0.643 0.738 0.738 0.738 0.738 0.738
1987(1988) 0.476 0.571 0.59 0.476 0.476 0.476 0.476
1989(1990) 0.905 0.786 0.833 0.905 0.905 0.905 0.905
1991 (1992) 0.786 0.524 0.786 0.786 0.786 0.786 0.786
1993(1994) 0. 400 0.717 0.500 0. 400 0. 400 0. 400 0. 400
1995 (1996) 0.983 0.783 0. 950 0.983 0. 967 0.983 0.983
() 0.715 0.684 0.735 0.715 0.711 0.715 0.715
1986 (1987) 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1988(1989) 0.943 0.886 0.829 0.943 0.943 0.943 0.943
1990(1991) 0.929 0.786 0.929 0.929 0.857 0.929 0.929
1992 (1993) 0.500 0.500 0.300 0.500 0.500 0.500 0.500
() 0.881 0. 806 0.821 0.881 0.851 0.881 0.881
1996(97 ,98,99) 0.830 0.976 0. 964 0.879 0.939 0.830 0.830
1997 (96 ,98 ,99) 0.915 0.939 0.915 0.915 0.915 0.915 0.915
1998(96 ,97 ,99) 0. 806 0.733 0.782 0. 806 0. 794 0.806 0.806
1999(96 ,97 ,98) 0.903 0.855 0.830 0.903 0.903 0.903 0.903
() 0.864 0.876 0.873 0.876 0.888 0.864 0.864
0.817 0.811 0.818 0.824 0. 824 0.817 0.817
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Table5  Corrdation codficients(above) and rank correation codficients( bdow) between several variety mean esimates
LSE WL SEe WL SEg WL SEE WL SEr BLURO
WL SE. 0. 843
0. 868
WL SER 0.948 0. 806
0.957 0.890
WL SEe 0.999 0. 845 0. 949
0.998 0.873 0. 962
WL SER 0.999 0.838 0.953 0.999
0.990 0.875 0. 968 0.993
BLURO 0.999 0.840 0.948 0.999 0.998
1.000 0.868 0.957 0.998 0.990
BLUPL 0. 982 0.823 0.932 0.981 0.981 0.989
1.000 0. 868 0.957 0.998 0.990 1.000
( 5) , WLSE : “ 7, “
0.93 , LSE BLUP BLUPL )
1, BLUP ( ) :
WL SE. , (
0.806 0.890 )
3 L
( LSE ) ,
) ,BLUP ,
WL SE , WL SE,
LSE WL SE
WL SE :
i j
Y; ;
Y_ii:“+gi+q+eij+£ij (
, €y r )
, , (1) Searle -
13 ” , W_% 13 ” :
WL SE. Y= (1v ®1s)” +(|v ®1s)g+(1v ®|S)e
, , , + (1, @1,)0 + (I, O l)E (
, Y Y, ,g eb ¢
“ " , g g0;¢, Vv 'S
, WL SE. 1, n ;o
; ) 1, 0 nxn
WL SE ;o dn 1 nxn ;
, ) A ®B A 0
WLSE , “ B , 0
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