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Studies of roots and shoots vulnerability to xylem embolism in seven woody

plants
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Abstract: The vulnerability of the xylem sap to withstand embolism formation has been used to characterize drought tolerance,
species distributions, cold and freezing resistance, xylem architecture, and even organ physiognomy in plants. The objective
was to compare the vulnerability to xylem embolism in roots and shoots of both mesophytic and drought tolerant tree species
that are known to grow in different water regimes. Plants used in this study, however, were all growing in a similar
environment. Five drought-tolerant tree species: Robinia pesudoacacia L. s Acer truncatum Bge. (survives dehydration induced
water stress at low tissue water potentials), Ulmus pumila 1. (survives dehydration induced water stress at sub-low tissue
water potentials), Pinus tabulaeformis Carr., Pinus bungeana Zucc. ex. Endl. (survives drought stress by “dehydration
postponement ” at high tissue water potentials) and two mesophytic tree species Ligustrum lucidum Ait. » Salix matsudana
Koidz. {. pendula Schneid (generally does not survive dehydration induced water stress) that were growing well on the Xilin
campus of Northwest A &. F University . The results showed a good correlation between the vulnerability of xylem sap to
embolism formation in both shoots and roots, and the expected drought tolerance vulnerability to xylem embolism as measured

with vulnerability curves was observed in all the tree species except for S. matsudana and A. truncatum. Xylem vulnerability
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of both roots and shoots was also related to each species’ ability to tolerate water deficit but was not related to drought tolerant

strategies unless the shoots and roots xylem were found to be sensitive to drought stress. As expected, the vulnerability of

roots was found to be higher than that that of shoots for the drought tolerant tree species; however, for the mesophytic tree

species L. lucidum, and S. matsudana, the vulnerability of shoots was found to be higher than that of the roots.

Key words :xylem embolism; vulnerability curves; drought tolerance
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