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4. Relevance of the topic and state of the art 

Vitis vinifera, one of the most important economic fruit species in the modern world, is 

usually grafted on rootstocks (American Vitis spp.) due to its susceptibility to phylloxera 

attack, a homopteran insect (Daktulosphaira vitifoliae Fitch) that feeds on the V. vinifera 

roots leading to the vine death. Rootstocks are worldwide used, and a more effective role 

in the adaptation to limiting soil and climate conditions appear to be a key strategy for 

more sustainable viticultural models in terms of grape quality, yield/growth vine balance, 

adaptation to drought conditions and calcareous soils (Vršič et al. 2005). 

The common commercial rootstocks used in viticulture and their phenotypes have been 

characterized (Tramontini et al., 2013; Corso and Bonghi, 2014). Studies investigating 

the molecular network of rootstock and scion interactions are still scarce, although 

recently developed “-omics” tools have partially unraveled the complex rootstock/scion 

interactions, as well as the influence of environment on rootstock and scion 

performances. 

In this project, environment/rootstock/scion interactions will be studied using 

transcriptomics, epigenomics and phenotipical approaches on Italian reference cultivars 

(such as Sangiovese and Cabernet Sauvignon), grafted onto commercial and new 

released rootstocks, grown under different environmental conditions. The goals of this 

project are to analyze the transcript and epigenomic modulations induced in scion leaves 

in response to grafting onto different rootstocks and to different environments, and to 

evaluate metabolites induced by different rootstocks in response to different 

environmental constraints.  

5. Layout of the project (draft) 

5.1. Materials & Methods 

Plant material. Recently, the researcher of the Department of Agricultural and 

Environmental Sciences (University of Milan) developed a breeding program aimed to 

select novel genotypes to be used as rootstock in viticulture to cope with some of the 
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major concerns affecting Mediterranean viticulture, such as drought, salinity, lime-

induced iron chlorosis, temperature, phylloxera and nematodes. Four new genotypes 

have been released so far. One of them, called M4 [(V. vinifera x V. berlandieri) x V. 

berlandieri cv Resseguier n.1], was selected for its high tolerance to water shortage and 

salt exposure (Meggio et al. 2014). In order to investigate the performance of this 

genotype in combination with a scion, experimental vineyards were planted in different 

Italian winegrowing regions (North and South of Italy), where with different cultivars 

were grown grafted onto commercial and M4 rootstocks. 

Experimental analysis. Characterization of different environments, monitoring 

temperature, rainfalls, soil water content and nutrients. Morphological, agronomical, eco-

physiological and biochemical evaluation of cultivars grafted onto different rootstocks 

and cultivated in different environments. Investigation of transcriptome and epigenome 

of cultivar leaves during the ripening stage. Combining of environmental, phenotypical 

and genotypical data. 

       5.2. Schedule and major steps (3 years) 

Activities First year Second year Third year 

Environmental 

characterization 

Data collection Collection of 

plant materials 

and data if 

necessary 

Phenotypical 

characterization 

Collection of plant materials and data 

Genotypical 

characterization 

Collection of plant materials and data 

Data analysis Statistical analysis 

of environmental, 

phenotypical and 

genotypical data 

Statistical analysis 

of environmental, 

phenotypical and 

genotypical data 

Statistical 

analysis of the 

entire two-year 

dataset. 
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