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Abstract: [Objective] This study, with Sequoia sempervirens, Taxodium distichum and T. distichum var.
imbricatum in humid regions selected as subjects, is aimed at an analysis of the quantitative relationships among
the water transport, anatomical structure, and mechanical strength of the xylem of the branches and roots of the

Taxodiaceae species and a discussion of the trade-off between the anatomy and function of the xylem at the
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organ and cross-species levels. [Method] Targeting the S. sempervirens, T. distichum and T. distichum var.
imbricatum grown in Mount Tianmu, Zhejiang Province, with air injection method employed, efforts were made
to measure the specific sapwood conductivity (K) and cavitation resistance (Psg) before the indexes regarding
the water transport such as tracheid wall thickness (7;), pit membrane area (4,,,), pit aperture area (4,,), pit
membrane diameter (Pg), pit aperture diameter (4,), hydraulic diameter (Dy,). tracheid density (»,), aperture
opening ratio (R,,) and pit density (V,,) were measured and calculated. Then, the wood density (D,,) and
thickness-to-span ratio (7,,,) related to mechanical strength were calculated. Finally, an analysis was conducted
of the correlation between water transport and anatomical structure. [Result] The roots demonstrated higher
hydraulic conductivity yet weaker cavitation resistance than the branches and K| in branches of S. sempervirens
and T. distichum, and roots of S. sempervirens, T. distichum and T. distichum var. imbricatum was positively
correlated with Ps,, while K in branches of 7. distichum was slightly negatively correlated with Ps, (R>=0.03,
P=0.35), showing no efficient-safety trade-off at the organ level. There was a trade-off between K, and Pj,
across species, following a negative power function of —2.23 (R*=0.91, P<< 0.001). There was significant
negative correlation between K, and D,, (R*=0.37, P<<0.01), K, and T, (R’=0.20, P<<0.01), Ps, and T,
(R*=0.20, P<<0.01) in branches of S.sempervirens. [Conclusion] The safety and efficiency of the xylem of the
branches and roots of the three plants were all low, and given the different structural requirements for high
safety and high efficiency of the three plants, there was no efficiency-safety trade-off at the organ level. [Ch, 7
fig. 1 tab. 48 ref]
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Table 1 Overview of trees and their habitat

Yrkh W4 /m YERE/(°) Wi /a P /m M4 /cm SR /m
bk 40.43+0.14 0.62+0.07 20.79+0.64 17.21+0.46 18.14+0.31 2.70+0.09
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Az 42.33+0.51 1.83+0.06 17.28+0.54 23.78+0.34 17.44+0.46 2.61+0.09
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Figure 1 Tracheid and pit photographs of the branch and root xylem in the three species
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Figure 2 Specific sapwood conductivity (K;) and cavitation resistance (Psg) in the branches and roots
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Figure 3 Relationships between specific sapwood conductivity (K;) and cavitation resistance (Ps) for the branches and roots within and between

species
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Figure 4 Hydraulic diameters (Dy,), tracheid wall thickness (7}) and tracheid density (V;) of the branches and roots in the three species
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Figure 5 Pit aperture diameters (4g), pit membrane diameters (Py), aperture opening ratio (R,;), and pit density (N, of the branches and roots in

three species
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Figure 6 Wood density (D,,) and thickness-to-span ratio (7,,) of the branches and roots in the three species
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