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Adapting perennial crops for climate change:
Graft transmissible effects of rootstocks on grapevine shoots

Aim 1:Inter-annual phenotypic variation in a common scion 
όΨChambourcinΩύ ungraftedand grafted to three rootstocks.

Aim 2: Environmental influences on root-shoot communication 
in rootstock-scion combinations across California vineyards.

Aim 3: Grafted rootstock mapping population, multi-site QTL 
analysis of rootstock-scion assemblages across varied 
climates.

Aim 4: Academic-industry partnerships to support research 
and training. 



Rootstock impacts scion traits
Historical rootstock trial data

15 rootstocks, 2 
scions, 8 reps; 
5 years of data

Migicovskyet al. in review. 



Figure 6. Percent change in each phenotype from rootstock with the lowest median to the rootstock with the 

highest median. Phenotypes are ordered from largest percent change to lowest percent change. Raw values are 

also listed. 
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Three collection times per year for three years
2017 ς2019

anthesis
mid-May

veraison
late July

harvest
mid-late September 



How does the root system impact above-ground vine features?

Wine chemistryBerry chemistry

Leaf shape Leaf ionomics Gene expressionVine physiology Microbiome

Epigenome
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Leaf shape:  
varies 
primarily 
based on 
season and 
on the 
position of 
the leaf on 
the shoot. 



Physiology: 
Physiology in the 
leaves changes 
over the course 
of a season. 
Rootstock 
explains some 
variance as well. 
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Leaf ion 
concentrations: 
Leaf ion 
concentrations 
vary based on 
the position of 
the leaf in the 
shoot, the 
season (time of 
year), and the 
rootstock. 



Gene expression: gene expression patterns bear a strong signature of phenology (time of season). Some 
analyses show subtle  influence of rootstock as well.
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