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AGENDA
• InnoVar project 
• Machine Learning 
• Machine Learning in InnoVar 
• Achievements 
• Next steps



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 





* Multi Environmental Trials 
* Phenomics, DUS and VCU 
* Genomics  
* Weather 
* Soil 
* Drone images

*Data collected will be stored 
in a database. 

*Data will be used to create 
models and systems. 

*COVID delays



Machine Learning 

Study of computer algorithms that can improve 
automatically through experience and use of data.



Machine Learning Applications

Social Media 
Streaming platforms  
Precision medicine 
Precision agriculture 
Now: MET, DUS and VCU



Machine Learning in InnoVar

Data Collection Computational Solutions Decision Support Systems

Comprehend and predict the behaviour of DUS and VCU 
attributes considering interactions (G by E and G by E by T)



• 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 
based on VCU and DUS data.  

• Free and open source.  
• It will be available at: https://github.com/

danilosarti/innovaR

Achievements: innovaR
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Achievements: AMBARTI

How a DUS or VCU attribute behaves in  
Several Environments.  
 
Visual appeal.  Could be an app for farmers. 

Could we predict the performance of a genotype  
Considering some genomic attribute?



Achievements: Variational 
Inference 



Other interactions: G by E by T by Soil  
How could such models incorporate genomic 
information … epigenetic markers…

TIME



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. 


