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Abstract: [Objective] The anatomical structure of xylem is the basis of plant hydraulic function and water use
strategy. There are significant differences in vessel distribution and morphology between diffuse-porous and
ring-porous wood species. The purpose of this study is to compare anatomical structure and hydraulic function
of xylem of the two wood species, as well as the quantitative relationship between structure and function, so as
to understand the water adaptation mechanism of different wood species. [Method] Three diffuse-porous

species (Liguidambar formosana, Salix matsudana, Michelia maudiae) and three ring-porous species (Quercus
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dentata, Melia azedarach, Juglans cathayensis) in Jigongshan Nature Reserve, Henan Province, were selected
to study the branch hydraulic function (specific conductivity, K, and embolism resistance, Ps,) and anatomical
structure, and the relationship between hydraulic function and anatomical structure was quantitatively analyzed.
[Result] K of the three ring-porous species was higher and P, of the three diffuse-porous species was
stronger. At the species level, K, of M. maudiae was negatively correlated with Ps, (P<<0.05), and there was a
tradeoff between hydraulic efficiency and safety. Compared with the three ring-porous wood species, the three
diffuse-porous species had higher vessel density, vessel thickness span ratio, smaller vessel diameter and vessel
wall thickness. [Conclusion] The ring-porous species tend to significantly improve their water delivery
efficiency by increasing vessel diameter to avoid water potential decline and reduce the risk of embolism. The
ratio of vessel wall thickness and vessel thickness span in the xylem structure of the diffuse-porous species has
important effects on plant water transfer function. [Ch, 5 fig. 1 tab. 32 ref.]

Key words: diffuse-porous species; ring-porous species; xylem structure; specific conductivity; embolism

resistance; trade-off
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Figure 1  Photographs of cross-sections of xylem of 6 tree species
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Figure 2 Comparison of specific sapwood conductivity (K;) and cavitation resistance (Ps) of tree species with two wood properties
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Figure 3 Comparison of the structural characteristics of two wood-based tree species
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Figure 5 Correlation between xylem structure and hydraulic function of six tree species
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