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• I am interested in how the 
root system (Rootstock) 
impacts the shoot system 
(Scion) of grape vines.

http://w3.biosci.utexas.edu



• Grapevine compartments have distinct bacterial                        and 
fungal communities1,2.

• Grape microbiota are influenced by a number of environmental 
factors (e.g. soil type, climate, terrain)3,4.

• Grafting while ubiquitous in viticulture is under explored, to date 
studies have only examined microbiota of the roots in relation to 
grafting5,6.

Microorganisms and grapes - What do we know?

1. Zarraonaindia, I., et al. mBio 2015
2. Liu, D. and Howell, K. Env Microbiol 2021
3. Burns, K. N., et al. Soil Biol Biochem 2015
4. Bokulich, N. A., et al. PNAS 2014
5. Marasco, R. et al. Microbiome 2018
6. D’Amico, F. D. et al. Front Microbiol 2018

Figure 4A Zarraonaindia, I., et al. mBio 2015



To build a complete picture of how root system genotypes control 
microbiota of the plant will require sampling above and below ground.



Research Outline

• Southwest Missouri
• 2018 Harvest

• Central Valley California
• Multiple time points, 

years, and vineyards



University of Missouri Southwest Research Farm, Mount Vernon, Missouri

Compartment



Grapevine compartments exhibit varying levels of 
diversity

Bacteria Fungi



Grapevine compartments harbor distinct 
microbiota

Bacteria Fungi



Rootstock 
genotype has 
little effect on 
alpha and beta 
diversity metrics



Sour Rot

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑅𝑅𝑅𝑅𝑅𝑅

Photo credit: Megan Hall

Presenter Notes
Presentation Notes
We conclude that sour rot is the culmination of co-infection by various yeasts, which convert grape sugars to ethanol, and bacteria that oxidize the ethanol to acetic acid, and that this process is mediated by Drosophila spp.



How do rootstocks influence the abundance of 
Acetobacterales?

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑅𝑅𝑅𝑅𝑅𝑅

Compartment x Rootstock x Irrigation P = 0.002



How do rootstocks influence the abundance of 
Saccharomycetes?

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ℎ𝑜𝑜𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 + 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑅𝑅𝑅𝑅𝑅𝑅

Rootstock P = 0.006Rootstock x Irrigation P = 0.007



Strong correlation between the relative abundance of 
Saccharomycetes and Acetobacterales



Central Valley California

● Three field sites (commercial 
vineyards) along a N/S transect 
(~110 miles).

● Collections made across the 2018 
and 2019 summer growing 
season.



Preliminary results in California

● Vineyard and plant 
compartment are the largest 
drivers of bacterial 
composition.

● Root samples show 
clustering by vineyard (but 
not berries or leaves).

● Rootstock genotype had a 
small but measurable 
impact on bacterial 
composition (R2 = 0.04).



Takeaways

• Compartments act as distinct 
habitats with particular suites of 
microorganisms.

• The influence of rootstock is small on 
global patterns but specific 
microorganisms show interesting 
associations.

• Across vineyards, soil and root 
microbiota display biogeographic 
patterning (terroir) while microbiota 
of the berries and leaves were 
conserved.

http://w3.biosci.utexas.edu



Acknowledgements

Funding

Collaborating Institutions


	From roots to shoots, the impact of grafting on Vitis microbiota �
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Research Outline
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Sour Rot
	How do rootstocks influence the abundance of Acetobacterales?
	How do rootstocks influence the abundance of Saccharomycetes?�
	Strong correlation between the relative abundance of Saccharomycetes and Acetobacterales
	Central Valley California
	Preliminary results in California
	Takeaways
	Acknowledgements

