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Table 1 Number and composition of each sample for four kinds of experiment design

A EQUE 1 (TapEERYE) EQYE 2(-CUEERYUE) EeyE 3(TapEERYE) EQUE 4 (-CUEERYE)
Items Design 1(equal design)  Design 2(unequal design) Design 3(equal design)  Design 4 (unequal design)
»-%2 1(h=1)

. 4P+5F, 7P 5P+10F, 9P
Environment 1
»-¥%3 2(h=2) _ _
. 4P+ 5F, 3P+9F, 5P+ 10F, 5P+ 16F,
Environment 2
CoxéEyA;
3 3 3 3
Number of blocks
1027 OuxUEy A
SRR 54 57 90 90
Sample size
Ezlie Gx+%Ey
1 OxHEy 4 7 5 9

Number of parents

DP Tagxx%,F, T200000» 0, £aC° AzEyOp -0+ T2Ta0! pA102i Ou 6By
P: parents; F;: generation 1 of crosses. The digits in front of P or F; are their number respectively



32 0 w0 Ao Op ¢E A8 33 %

“TAEAAOD, -CUEEONEER YA -1h°, pAOAARTT2TEy TAVEOUA -%2T%T "6 (%" Var(0) 67; 0o u%0A0a
A TTUALAYEDS 102» EGTAUEEONEERYE . p«EaxAECTA06 6, % 1021 OuxUEyAs uAd6%0 , CE Opi¥C+
Taki (%0£T 2 OPPAERYE 3 OBERYE 1),

12 4 O0EONEERYE -%° pAAETD " APAEAAKALD

Table 2 Results of Monte Carlo Simulation for four kinds of experiment design

Oh«  2TEy EewE (TAuEERYE) EQYE 2(-CHEERYE) EeE 3(TAuEERYE) E@YE 4 (-CUEERYE)
2Tty Ou  Design 1(equal design) Design 2(unequal design) Design 3(equal design) Design 4 (unequal design)

Pa? Pv® " pBias Power CE Bias Power CE  Bias Power CE  Bias Power CE

0»,6P0x” One trait

o4 20 0.33  0.59  1.56 —2.36 0.57  1.47 1.66  0.72  1.02 0.55  0.79  1.02
o) 20 —2.12 0.81  1.05 1.40  0.73  4.47 —0.91 0.8  0.61 —0.92 0.55  1.31
e 20 —0.08 0.79  1.02 —0.47 0.49  1.41 —0.74 0.93  0.70 1.36  0.83  1.00
ol 20 1.05  0.85  0.90 —0.92 0.83  4.58 —1.33 0.97  0.43 —0.51 0.58  1.44
o 20 —0.15 0.96  0.25 —0.55 0.95  0.23 —0.21 1.00  0.19 0.05  0.95  0.21

o

3EG0DOX” Two traits

6an 10 0.8 0.53  1.90 —1.14 0.45  1.57 1.26 0.52  1.10 —0.73 0.56  1.32
6, 10 —1.01 0.62  1.26 0.89 0.36  4.76 —0.81 0.63  0.71 —1.00 0.37  1.51
Gagap 10 —0.10  0.58  1.20 —0.36 0.42  1.44 —0.80 0.56  0.97 0.68 0.68  1.16
Opepe 10 0.91  0.66  0.98 —0.81 0.47  4.69 1.00 0.76  0.76 0.95 0.49  1.71
Ge/e 10 0.50 0.96 0.28 0.60 0.93  0.50 0.18 0.97  0.39 0.26 0.93  0.27

DGenetic parameter ;2 Value of parameter, Bias T21AUEE«2T, Power 1211D§0u,CE T2PSAETuEY
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Abstract: According to an additive-dominant genetic model with interaction of
genotype X environment proposed by Zhu Jun (1994), it had been proved by Monte Carlo
Simulation that minumum norm quadratic unbiased estimation was feasible for quantitative
genetic analysis of data from unequal experiment design. The results of Monte Carlo
simulation indicated that the biases or power values of estimated genetic parameters did
not have significant difference between equal and unequal experiment design. Therefore,
the unbalance data from unequal experiment designs could also be used for genetic analysis
to estimate genetic variance components and genetic covariance components, and
predicting genetic effect values.
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Genetic analysis; Genotype X environment interaction



