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Abstract 

Severe water stress events can induce cavitation damage by xylem embolism in grapevine, 

diminishing plant hydraulic conductance. This work aimed to determine the rootstock effects on 1) 

xylem embolism vulnerability to understand its function failure under severe drought, including 

segmentation processes from leaf to root; and 2) hydraulic conductance across water deficit and its 

recovery. For this purpose, two complementary experiments were performed in one-year-old Vitis 

vinifera cv. Tempranillo grafted onto two different rootstocks (110-Richter and SO4) under well-

watered 12L pot conditions. In experiment 1, the water-stress induced xylem embolism was 

monitored in leaves and stems, above and below grafting-point, by using “Cavicam” for determining 

the percentage of embolized vessels (at P12, P50 and P88). In experiment 2, analogue plants were 

submitted to a progressive water deficit while assessing vine water status and physiological 

behavior. In addition, the anatomical characteristics of leaf and stem xylem tissues were analyzed. 

Results of experiment 1 revealed that the embolism process started from the leaf to the root, showing 

hydraulic segmentation. Significant differences were found in the ψ at different P stages in the two 

combinations. However, neither significant rootstock effects were found on any of the parameters 

derived from pressure-volume curves, nor on hydraulic segmentation. Nevertheless, hydraulic 

segmentation seems to be correlated with the size of xylem diameter. In experiment 2, rootstock 

xylem anatomy was found to be related the scion behavior, influencing plant hydraulic conductivity 

and net photosynthesis in both well-watered and water-stressed conditions. Further studies are 

needed to confirm these results. 

Keywords: Cavitation, xylem vessels, gas exchange, drought, recovery.  


	Rootstock influence on xylem embolized vulnerability and scion behavior under severe water deficit

