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Genetic Models with Additive-dominance-maternal Effects an(i Monte
Carlo Simulation Analysis for Three-way and Four-way Crosses
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(Department of Agronomy, Zhejiang Unsversity, Hangzhous Zhejiang 310029)

Abstract According to the principles of general genétic model and based on the mating designs
of three-way and four-way crosses, two ADM models, one for 3-way crosses and the other for
4-way crosses were proposed for the analysis of additive, dominance and maternal effects.
Components of genetic effects in different environments were derived for different generations.
Monte Carlo simulations were conducted for analyzing ADM models of 3-way and 4-way crosses
including different generations by using MINQUE (1) method. When two generations, parents
and F; of 3-way or 4-way crosses were employed for the ADM models, estimation of variance
components and prediction of genetic effects could be obtained without bias. When three
generations including F; of single cross were used, the estimated efficiency of dominance and
other items could be improved. The prediction of genetic behaviors of 3-way and 4-way crosses
by single crosses was also discussed.
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Table 1 Simulation results-of variance components and genetic effects
for ADM model based on the triallel mating design

&4 BAGH Estimation of variance components BB M Prediction of genetic effects
E 214 HE w2 BhiRE MR E 24 W w2 ViE - TR
Parameter ¢? Bias MSE C.E Parameter ~ Mean(X107¢%) % (ew) Dis.
WA (EA . =32 F)) Two generations (parent, F, of three-way cross)
) 60 —2.97 2806. 07 0. 84 A 0. 07 57.81 1.79
ob 40 1. 00 1802. 23 1. 04 D 0.17 41.57 1. 33
ol 50 —1.11 632. 90 0. 49 M —0.01 48. 90 1.11
a4E 30 0. 75 315. 49 0.58 AE 0. 05 30.76 1.23
obE 40 —1.61 410. 29 0. 49 DE 0.16 38. 44 0. 89
ok 30 0.24 98. 87 0. 33 ME —0.01 30. 24 0. 69
a? 30 0.11 231.53 0.51 e 0.01 30. 34 0. 25
=AMERGER, X FI M=3 F)) Three generations (parent, F; of single cross, F; of three-way cross)
a4 60 —0.51 2583. 85 0. 84 A 0.15 60.11 1.84
b 40 0. 62 1173. 50 0. 84 D 0.19 41. 96 1.34
ok 50 0. 90 780.74 0. 55 M 0.14 51. 05 1.13
dhe 30 —0.08 277. 39 0. 55 AE 0.12 29.93 1.24
abr 40 —0. 60 284. 20 0.42 DE 0.17 39.41 0. 90
ok 30 —0.34 108. 45 0.34 - ME 0.10 29. 66 0. 70
a? 30 —0.69 483. 81 0.72 e 0.03 31.00 0.22
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Table 2 Simulation results of variance components and genetic effects

for ADM model based on the double-cross mating design

75 #45r BAEH Estimation of variance components BAEM MM Prediction of genetic effects

e 274 H{E 2 HiRE HERH 25 HE R IrE Y EEES

Parameter ¢? Bias MSE C.E Parameter ~ Mean(X107%) % (en) Dis.
B (GEER, =% F1) Two generations (parent, F; of double-cross)
27 60 —0.08 3176. 22 0. 94 A —0.43 61.28 1. 86
ab 40 1. 85 6902. 43 1. 99 D —0.11 41.59 1.34
¥ 50 —0.02 1997. 56 0. 89 M —0. 06 50. 43 1. 35
oAk 30 0. 01 412. 25 0. 68 AE —0.33 30.13 1. 22
abg 40 —0.71 1173. 93 0. 84 DE —0.09 41.02 0. 88
okE 30 —0.18 223.13 0. 49 ME —0.04 29. 83 0.75
a? 30 0. 40 121. 15 0. 36 e —0.00 30.43 0. 28
3 M GEAR, B30 Fy MI3Z F1) Three generations (parent, Fy of single cross, F; of double-cross)
o} 60 1. 00 2830. 96 0.87 A 0.19 61. 88 2.01
ob 40 —1.15 1261. 56 0. 86 D —0.05 40, 44 1. 33
ol 50 —1.31 1193. 86 0. 67 M 0. 05 49.16 1. 32
ohe 30 0. 47 331.08 0. 60 AE 0.15 30. 50 1. 26
obe 40 1. 84 334. 61 0. 44 DE —0.05 41. 84 0.91
e 30 0. 08 186. 05 0. 45 ME 0. 04 30. 08 0.75
o? 30 0. 47 409. 34 0. 66 e 0.01 30. 55 0.24
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