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Exploring Genotype-by-environment
Interactions (GxE):

A Factor Analytic Approach
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Forage Value Index

THE UNIVERSITY OF
MELBOURNE

Forage Value Index (FVI) rating system

* Seasonal DMY
* Regional economic values

FVI. = (aPV. x aEV.) + (WPV, x WEV.) + (esPV, x esEV.) + (IsPV. x ISEV.) + (sPV. x sEV)

*  Where PV means performance value; EV means economic value
* a,w,es,ls, and s means autumn, winter, early spring, late spring and summer periods
respectively.
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Multi-Environment-Multi-Harvest (MEMH) trials

18 environments, 2008 to 2021

Trial Harvest Cultivar
Each: 3-4 years
385 harvests, 1876 plots
~40,000 observations )
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i Factor Analytic Model and Workflow

THE UNIVERSITY OF
MELBOURNE

MEMH data

(Multi-environment-multi-harvest)

y=Xf+Zu+e

*  Fixed effect: u+ Trial + Trial:Harvest + Trial: Harvest:lin(Row+ Column)

*  Random effect: Genetic Variances of the Environments

LMM

(Linear Mixed Model) > o Theoretical: Finding a matrix containing the variance-covariance

components of the environments - Q(N?)

o Practical: Factor Analytic Model

Kk
BLUPs 8ij = ZT:1Yj7‘fiT + 65

(Best linear unbiased predictions)

' » Var(g) =T +¥) @ L, » OW)

Inference J e Residual Maximum Likelihood
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Inference about Environmental Factors
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Wrap up

GxE analysis is crucial when evaluating ryegrass performance

FA is a robust tool to account for GXE and accurately predict DMY

Implementing an independent pasture trial system to evaluate ryegrass spp.

tailored for specific environments

Future Directions: Incorporate Genomic Relationships

FULL ARTICLE
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