
Aim of this study
• how soil management (i.e. continuous tillage vs no tillage 

+ cover crops periodically mowed) strategies affect sap 

flow density focusing on thermal heat stress periods

• Understanding dynamics in sap sink by investigating the 

influence of the position of the branch on the plant on 

sap flow density and overall yield

• provide insights for a sustainable grapevine 

management in the face of climate change 

The experimental design
• 1 control plot managed with soil tillage

• 1 treatment plot with spontaneous cover crops managed 

with periodic mowings

• 5 blocks per plot 

• 2 plants per block

Soil management and branch position influencing wine grape physiology:

insights from TreeTalkers data on sapflow
Pizzileo Gabriele1, Beltramino Simone1, Alessandra Nuzzo1, Valentina Scardigno1, Maria Vincenza Chiriacò1
1

CMCC Foundation - Euro-Mediterranean Center on Climate Change, Italy.

Starting point of the 

research
Grapevines (Vitis vinifera) are highly 

sensitive to environmental conditions, 

particularly temperature and soil 

management practices, which significantly 

influence their physiological processes. 

Understanding the relationship between 

these factors is crucial for optimizing grape 

production, especially under changing 

climatic conditions.

VS

Average sap flow data on hourly basins 

under thermal stress conditions (T max > 

35°C) highlight the typical midday 

depression of physiological activity in 

grapevine. Grapevines experience stress 

responses that can impair photosynthesis 
and overall productivity.

The Results

No significant differences in sap flow density were observed between plots when 

maximum temperatures remained below 30 °C (left graph) 

Strong linkage (p < 0.01) between soil management practices and sap flow density 

when maximum temperatures rose above 35 °C (right graph) → no-tillage practices may 
improve moisture retention and root access to water.

No significant differences in yield or pruning weight between the thesis and the branches.

Important outputs:

1. the lower sap flow of the treatment does not affect either the reproductive or vegetative 

cycles while reducing water demand;

2. branch position does not affect thevegetative or reproductive cycles.
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The measurements
Plant’s branches are being monitored hourly through 

TreeTalker sensors for:

• Sap flow velocity in the plant 

• Air temperature and humidity, vapor pressure deficit

Additionally:

• Measurement of grape yield per branch at harvest

• Measurement of grapes pruning residues

The data processing
Statistical analyses were conducted performing the 

correlation analysis and analysis of the variance (ANOVA) 

to determine significant differences in sap flow density and 

yield across different plots and branches.
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