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4.Relevance of the topic and state of the art:  

 

Drought is one of the main limiting factors in modern viticulture, affecting both yield and 

grape quality. The response of grapevine to drought involves several physiologic 

mechanisms, such as canopy regulation and transpiration control to reduce water loss or the 

expansion of root system to increase water availability. This adaptation mechanisms are 

strongly affected by the rootstock genotype, since grafting is worldwide used in viticulture 

(Zhang et al., 2016). Thus, the selection of tolerant rootstocks is a promising strategy to face 

drought conditions, becoming more frequent due to climate change. In the last years, 

rootstock control of transpiration has been largely investigated, whereas few studies focused 

on root system development, due to technical difficulties in accurate root phenotyping, 

especially under field conditions (Trachsel et al., 2011; Perkons et al., 2014; Wu and Guo, 

2014). Recently, high-throughput root phenotyping platforms have been developed, 

allowing faster and more accurate analysis of root growth and morphology (Nagel et al., 

2012). The aim of the project proposal well be to characterize the root system adaptation to 

drought of a grapevine core-collection, a breeding population and new American progenies 

under water deficit conditions, and to identify the related genetic regions in order to assist 

future breeding programs. 
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5.Layout of the project (draft) 

5.1. Materials & Methods:  

       

 The Department of Agricultural and Environmental Sciences of the University of Milano 

disposes a large collection of grapevine rootstocks, composed by: i) a parental 

population of over 230 genotypes, including the largest part of current available 

rootstocks. The whole genetic diversity of the parental population is represented by a 

core-collection of 70 genotypes (Migliaro et al., 2019); ii) a new breeding population of 

about 140 genotypes obtained in a recent breeding program; iii) a total of about 60 new 

genotypes belonging to 12 American progenies never involved in breeding programs and 

provided by USDA-ARS National Clonal Germplasm Repository of UC Davis. The 

progenies belong to different species: V. acerifolia, V. aestivalis, V. arizonica, V. 

champinii, V. cinerea, V. monticola, V. mustangensis and V. rotundifolia. 

Drought tolerance of the parental core-collection and the breeding population was 

recently characterized in terms of canopy growth, transpiration control and leaf turgor. 

In the project proposal, new drought related traits will be investigated on the core-

collection, the breeding population, and American progenies. The experiment will be 

performed under controlled conditions using a high-throughput root phenotyping 

platform, which allows to assess the root system architecture traits (i.e. geotropic angle, 

root depth, root density). Root system development of each genotype will be monitored 

under different water availability conditions (well-watered, moderate and severe water 

deficit). Furthermore, other phenotypic traits will be measured, such as canopy growth, 

aerial/root biomass ratio and water extraction capacity.  

Phenotypic data will be used along with the available genetic profiles (assessed using 

SNP markers) to identify the genetic regions related to each analyzed trait, using a 

genome wide association (GWA) approach. 

 



 5.2.Schedule and major steps (3 years):  

 

The project proposal will be scheduled across three experimental years. Literature 

review and experimental set up are planned for the first year of the project. Phenotyping 

will be performed during the grapevine vegetative seasons of the first and the second 

years. The third year will be focused on GWA study. Data elaboration and statistical 

analysis will be performed each year of the project. Two scientific publications of results 

are expected in the end of the second and the third years, respectively. The following 

Gantt chart summarizes the main steps of the project. 

 

Years of the project 1 2 3 

Literature review X   

experimental set up X   

Phenotyping X X  

Data analysis X X X 

GWA study   X 

Scientific publications  X X 
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