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InnoVar * 21 Partners

* 15 Locations - 5 Agroclimatic zones

* Integration of new science into DUS and VCU
testing processes

* Combine VCU and DUS characters

* Incorporate variety information into decision
making on farm.

* Triticum durum and Triticum aestivum
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N Phenomics Genomics

*Data collected will be stored
In a database.

*Data will be used to create
models and systems.

*COVID delays

* Multi Environmental Trials
* Phenomics, DUS and VCU
* Genomics

* Weather

* Soill

* Drone images
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Machine Learning
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Study of computer algorithms that can improve
automatically through experience and use of data.



Machine Learning Applications




Machine Learning in InnoVar

# required by the copula package with d elements
z<-vector( , length = n_soil)
(i 1:1length(z)){
z[[i]]$mean<-0
§ z[[i]]$sd<-1
1
# now we update N, P,K and Clay
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z[[6]]1[1]$mean=40### nitrogen 4@ppm in average
b ::E: z[[6]]1$sd<-5
§ . z[[7]1]1[1]$mean=30### ## P

(o) z[[7]]1$sd<-3
T @@@ z[[8]][1]$mean=40## K
90
6%@‘0 SO~ [[8]]$sd<-10
z[[9]11[1]$mean=30## Clay
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Comprehend and predict the behaviour of DUS and VCU
attributes considering interactions (G by E and G by E by T)



Achievements: innovaR

* R programming language package

* Developed to simulate a complete multi
environmental trial (soil, genomics, and

phenomics), considering dependence between
attributes of VCU and DUS.

* Can be used to validate statistical models
hased on VCU and DUS data.

* Free and open source.

* |t will be available at: https://github.com/
danilosarti/innovaR



https://github.com/danilosarti/innovaR
https://github.com/danilosarti/innovaR
https://github.com/danilosarti/innovaR
https://github.com/danilosarti/innovaR

g17 -
g16 1
g5 -
921
g7 -
g14+ AMBARTI
o g8 1 Interaction/
=N gi' Main Effects
5 g 15
c g18 1
& 9151 10
91 05
9121 0.0
g10 1 ’
091 -0.5
96 1 -1.0
9131 -15
g11 1 ’

el1 el4 e'6 e'5 el8 el3 e'9 el7 el2

Environment

How a DUS or VCU attribute behaves in
BAYESIAN ADDITIVE REGRESSION TREES FOor Genoryee By 9everal Environments.

ENVIRONMENT INTERACTION MODELS

BY DANILO A. SARTI', ESTEVAO B. PRADO!"2, ALAN N. INGLIS"2, ANTONIA A.

DOS SANTOS!, CATHERINE B. HURLEY', RAFAEL A. MORAL!, ANDREW C. Visual appeal_ COUId be an app fOr farmers_

PARNELL!?
"Hamilton Institute, Department of Mathematics and Statistics, Maynooth University, Ireland
2Ilmight Centre for Data Analytics, Maynooth University, Ireland C o u I d We p red i ct th e pe rfo rm a n ce of a g e n otype

Considering some genomic attribute?



Achlevements: Variational
Inference
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Genotype

Other interactions: G by E by T by Soill
How could such models incorporate genomic
information ... epigenetic markers. .
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Short Summary

 InnoVar has been collecting massive data from the
soil, weather, genomics, and phenomics.

* The data will be used to develop machine learning
algorithms and to create decision support systems.

* There is an opportunity for such models to be used
to optimize DUS and VCU by allowing the
prediction of the genotypes’ attributes across
environments and time, considering information
on genomics and other sources. This could
eventually speed up the process of regulation of
new varieties.




