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Background Material and Methods
Why are non-additive effects relevant? Two admixed hybrid maize populations
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Application to maize using admixed hybrid material
Admixed lines  Admixed F1 hybrid

Modeling non-additive effects

Dent line Flint line F1 hybrid
3 R Recombination Most complete model for adjusted-means
Creation of admixed lines _ LR (%JObbgld " A)’;’“L‘i"befl"‘
(via selfing (RILs), or Y,. = u+pInb, + Ay + Dy + AAp + ADyp + DDy, + € s : —

Classical interheterotic hybrid cross in maize COLIRLETLEZTRl A ~ N(O, UA%KA)- D ~ N(0, O'DZKD), & = N(O, 0'821)

Obtained from 2 ancestral parental lines

Training set [l Validation set

AA ~ N(0,034K44), AD ~ N(0,02pKap), DD ~ N(0,03pKpp)
A 1 D1AALAD L DD 1¢ &
R e S u I t 1 Inby: percentage of homozygosity ; B: associated regression coefficient ; 4; and Dj,: additive and _En S—
dominant random effects associated to hybrid /#; AAy, ADy, and DDj,: random effects modeling

GXE_new_env (4 and submodels)

epistasis, accounting for additive by additive, additive by dominant and dominant by dominant

Va ri a n ce co m p o n e nt a n a Iys es effects, respecti\{ely; &n! random error 5 (T} o,%,_,: variapce terms associated to genetic effects ;

K, ... Kpp: kinship matrices corresponding to each genetic effect, after Vitezica et al. 2017.

Hybrids

5 different sub-models considered
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Result 2
Prediction performance - Adjusted means
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Analyses on adjusted means 0s-
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* Stable total variance across the different models tested +++%a ' “## +++% H *Il$$ Model

* Including inbreeding reduces the variance associated with dominance effects A
* Large epistatic effects for all traits, prevalence of additive by additive effect
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Predictive ability
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Trait Trait
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v Overall more accurate predictions with inbreeding in the model

v" Gains in accuracy strongest in iF2 population, especially for yield
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o et s e O O O Practical use for maize breeding
. ﬁ 1 Improved predictions of complex traits with A_Inb
% +% +$ +% % and ADI_Inb models
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between environments and heritability
v"Including non-additive effects efficient for predicting new hybrids in all

environments (GxE_New_Hyb) [ More diversified genetic resources, less genetic drift ]
- Gain of 0.02 to 0.11 in predictive ability for GY in iF2
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