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Analysis of Xylem Economic Spectrum of Evergreen Broad-leaved Forest
Tree Species in South Subtropical Mountain

GAN lJingxi, ZHANG Feng, HUANG Dongliu, ZHU Shidan”

(Guangxi Key Laboratory of Forest Ecology and Conservation, Guangxi Colleges and Universities Key Laboratory for Cultivation and Utilization of

Subtropical Forest Plantation, College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: The montane evergreen broad-leaved forest in the south subtropical zone has important ecological
value, but the environment adaptation strategies of montane forest species are still not well understood. Based on
the fixed monitoring plots of south subtropical mountain forest, xylem anatomical structure, saturated water
content, mechanical strength and hydraulic structure of 25 representative evergreen tree species were determined,
xylem economic spectrum was analyzed, and physiological and ecological strategies of tree species in mountain
forest were clarified. The results showed that the specific conductivity of sapwood was significantly correlated
with the vessel density and the proportion of vessel cavities, but there was no direct correspondence between other
xylem structural characteristics and physiological functions. The lack of common structural basis led to no
significant correlation between xylem hydraulic properties, saturated water content and mechanical strength.
Therefore, the tree species in the mountain forest do not support the xylem economic pedigree. There was no
tradeoff between sapwood specific conductivity and embolic resistance, which may be related to the lower
environmental selection pressure in mountain forest. The tree species with higher community importance value
had lower wood density and higher sapwood specific conductivity and saturated water content, indicating that

improving xylem water transport capacity and water storage capacity was conducive to adapting to the mountain
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environment. This study revealed the diversity of xylem character combinations of evergreen tree species in

mountain forest, which is conducive to tree species coexistence and coping with environmental changes.

Key words: Anatomical structure; Mechanical strength; Hydraulics; Wood density; Saturated water content
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Table 1 Average diameter at breast-height (DBH), height (H) and importance value (IV) of 25 montane evergreen broad-leaved tree species

) A DBH H v

Species Family (cm) (m)
AT Schima argentea 1145 Theaceae 10.31+0.10 8.40+0.05 8.98
5iA Corylopsis multiflora 4 25H3Ft Hamamelidaceae 3.39+0.03 4.98+0.03 7.01
AT Engelhardia roxburghiana kRl Juglandaceae 9.35+0.17 7.64+0.09 3.71
23588 Castanopsis fargesii Fe2} Bl Fagaceae 8.34+0.55 7.33+0.25 3.16
WILE % Michelia maudiae K=} Magnoliaceae 6.10+0.13 6.46+0.08 2.80
LALES Rhododendron henryi FEHSTER} Ericaceae 5.49£0.15 5.56=0.08 2.74
4 Castanopsis eyrei 722l Bl Fagaceae 12.21+0.03 8.51+0.12 2.39
HHIAK Pentaphylax euryoides FHIAE} Pentaphylacaceae 7.12+0.14 7.74+0.09 2.32
WP ARZET Litsea elongata 1%} Lauraceae 4.12+0.09 5.63+0.06 1.95
K3kZE Polyspora axillaris 11%5% Theaceae 7.14+0.15 7.56+0.08 1.83
W2 Dendropanax dentiger TmAEl Araliaceae 8.95+0.27 7.51£0.11 1.79
WHHE Cinnamomum liangii fF} Lauraceae 7.09+0.18 7.49+0.12 1.74
WX Quercus poilanei Fe2} %l Fagaceae 6.76+0.14 6.33+0.08 1.65
FiFFIEAE Machilus breviflora 18} Lauraceae 7.82+0.17 7.98+0.11 1.63
FEARBEE Skimmia arborescens %%} Rutaceae 5.96+0.43 5.87+0.34 1.35
¥t Morella rubra WAL Myricaceae 16.23+0.66 8.90+0.22 1.23
ZI1Ef Rhodoleia championii 425H5Ft Hamamelidaceae 6.41£0.15 6.58+0.08 1.17
FEWKIEFE Machilus decursinervis Al Lauraceae 6.40+0.18 6.51£0.12 1.13
WE3LALRY Rhododendron simiarum FLAS4ER} Ericaceae 4.1340.13 4.55+0.07 1.03
M-3R Cleyera pachyphylla TLH AR} Pentaphylacaceae 4.86+0.17 5.61%0.09 0.88
HAKLFE Elaeocarpus japonicus F-FEFEl Elaeocarpaceae 5.49+0.15 6.70+0.11 0.81
SYeM-F4E Photinia glabra Rl Rosaceae 6.71£0.69 7.48+0.38 0.38
=WART llex triflora X558} Aquifoliaceae 6.98+0.31 7.05+0.21 0.26
BB Symplocos wikstroemiifolia IR} Symplocaceae 6.68+0.49 7.31+0.32 0.11
JE2LRT Lithocarpus elizabethiae 553} Fl Fagaceae 6.59+1.30 7.08+0.71 0.09
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Fig. 1 Correlations among xylem tension at 50% loss of hydraulic conductivity (Ps), sapwood-specific hydraulic conductivity (ks), wood density (WD),

saturated water content (SWC), and bending strength (o) across subtropical montane tree species. Photinia glabra and Lithocarpus elizabethiae are outliers and

excluded from the regression line in Figure I.
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Fig. 2 Pearson’s correlation coefficients between functional traits and
anatomical traits of subtropical montane tree species. Dy: Hydraulically-
weighted vessel diameter; VD: Vessel density; TPf: Xylem total parenchyma
fraction; APf: Axial parenchyma fraction; RPf: Ray parenchyma fraction;
VLf: Vessel lumen fraction; VWT: Vessel wall fraction; Ff: Fiber fraction;
Pso: Xylem tension at 50% loss of hydraulic conductivity; k;: Sapwood-
specific hydraulic conductivity; SWC: Saturated water content; WD: Wood
density; o: Bending strength. *: P<0.05; **: P<0.01; ***: P<0.001. The
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Table 2 Pearson’s correlation coefficients among traits of 25 montane evergreen broad-leaved forest tree species

Psy ks SWC 14 WD Dy VD TPf APf RPf VLf VWt Ff
ks 0.21
SWC 0.06 0.15
o —0.13 —0.25 —0.10
WD -0.20 —0.01 -0.68"" 0.25
D, 0.00 -0.23 —0.07 -0.37 0.13
VD —0.09 0.49" 0.16 032 0.0l -0.77"
TPf 0.03 —0.09 -0.20 0.27 0.29 0.15 —0.02
APf —0.02 -0.23 —0.24 0.13 0.34 0.67""  —0.44" 0.64""
RPf 0.06 0.07 —0.07 0.26 0.10 —0.34 0.32 0.79"" 0.04
VLf —0.18 0.63"" 0.15 020  —0.07 -0.59" 0.90"" 0.03 —-0.30 0.27
VWf —0.14 0.55™ 0.19 0.33 —0.04 —0.63"" 0.90""  -0.01 -0.31 0.23 0.94™
Ff 0.07 —0.38 0.03 —0.17 —0.04 0.25 -0.62" -0.57" —0.12 -0.65""  —0.73""  —0.65""
v —0.06 0.49 0.30 -0.32 -0.43"  -0.01 0.22 0.06 0.00 0.08 0.45" 0.20 —-0.30
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Fig. 3 Relationships between importance value and sapwood-specific hydraulic conductivity (k), Vessel lumen fraction (VLf), saturated water content (SWC),

and wood density (WD). Schima argentea and Corylopsis multiflora are outliers and excluded from the regression line in Figures C and D.
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