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Response of functional traits and functional diversity of woody plants to tending

in a secondary subtropical evergreen broad-leaved forest
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Abstract: Due to long-term human interference, the vast majority of subtropical evergreen broad-leaved forests in China
have degenerated into the secondary forests, which are with shortcomings such as low production rate, low ability of storage
carbon, and low economic value, etc. Making profound studies on plant functional traits and functional diversity can identify

the underlying mechanisms of plant coexistence and stable community development, providing a foundation for enhancing
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the forest ecosystem functions in practice. In order to investigate the impact of tending measures on the community of
subtropical secondary evergreen broad-leaved forests, different intensities of tending measures were implemented on the
secondary forest sample plots in Wuchao Mountain in Hangzhou, and a review of community vegetation was conducted two
years later to compare and analyze the differences in plant functional traits and functional diversity of woody plants after
conducting different intensities of tending measures. The results showed that after tending, the maximum potential height
and the leaf nitrogen content, the leaf phosphorus content, and the leaf potassium content significantly increased at the
community level compared to the control group, while the leaf chlorophyll content, the twig density and the leaf dry matter
content at the community level significantly decreased, and there was a decreasing trend in the specific leaf area. There was
no significant difference between the two intensities of tending measures. The correlation between the leaf dry matter
content, the leaf chlorophyll content, and the leaf nitrogen content changed from insignificant to significantly negative,
while the correlation between the leaf dry matter content and the leaf chlorophyll content, the leaf phosphorus content, the
leaf potassium content and the leaf nitrogen content, as well as the leaf phosphorus content and the leaf potassium content
changed from insignificant to significantly positive. After 20% intensity tending, the mean functional richness significantly
decreased from 0.52 in the control group to 0.16, while the mean functional evenness and functional divergence increased to
0.61 and 0.67, which were significantly higher than 0.51 and 0.56 in the control group; Under 10% intensity tending, the
functional richness decreased, while the functional evenness and the functional divergence increased, but the difference was
not significant. The results indicated that tending measures could change plant functional traits and functional diversity at
the community level to a certain extent, and could significantly improve the efficiency and ability of utilization of resources
in a secondary subtropical evergreen broad-leaved forest. Compared with 10% intensity, there was a stronger ability in 20%
intensity tending to liberate resource utilization space, thus a moderate intensity of tending can make an more significant
impact on the community. The result provided a basis and reference for the operation and management of subtropical

secondary evergreen broad-leaved forests.

Key Words: artificial tending; plant functional traits; functional diversity; forest recovery
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Table 1 Classification of target species, auxiliary species, and cleared species
e WFh R AR
Categories Species Feature description
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Table 2 Overview of sample plots with different intensities of tending in secondary evergreen broad-leaved forests
e T T T
215 Ab PRS2 Basal area/(m?/hm?) Number of plants/ ( ¥&/hm?) R RE
G ) Tending 2020 4 2020 4F Average annual
roups intensity/ % — * 2022 4F — * 2022 4F production rate/ %
wHH EERE Wi kAsE

X HE Control group 0 36.56 — 37.90 6465 — 5880 1.84

Qb3 1 Treatment group 1 10—15 37.07 32.03 35.50 6738 3896 3978 5.42

AbBE 2 Treatment group 2 20—25 35.81 28.22 30.46 7008 3713 3851 3.97
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Table 3 Variations of important values of species in sample plots after two intensities of tending

20% 30 B i B T EAH 10% 40 & 3 4 7 B

Important value pre- and post- 20% Important value pre- and post- 10%

fqﬂ] intensity tending/% intensity tending/ %
Species fress Py & KEE
Pre-tending Post-tending Pre-tending Post-tending

KA Schima superba 10.19 10.46 10.34 11.32
AR Quercus acutissima 9.52 9.78 11.37 11.56
FBAEEIES Camellia fraterna 8.26 9.26 8.41 8.53
IRHUAR Pinus elliotii 8.08 9.91 8.25 10.13
A Cunninghamia lanceolata 5.69 4.62 3.93 2.66
K& 2548 Eurya muricata 3.00 3.56 3.14 3.27
IR AL Rhododendron ovatum 2.97 2.35 4.38 3.07
Wk Castanopsis sclerophylla 2.44 3.34 2.67 3.41
bAoA Symplocos anomala 2.32 1.57 3.96 2.94
WA Lindera glauca 0.90 0.37 0.82 0.69
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Table 4 Formulas for calculating community functional traits and functional diversity
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Table 5 Changes in the correlation between leaf functional traits after 2 years of tending in Wuchao Mountain sample plots

i &8 M A I R
. . H T S A ZEer [
. . " Leaf dry matter Leaf chlorophyll Leaf nitrogen Leaf phosphorus
Leaf functional traits Specific leaf area
content content content content
A .
PP ~0.52/-0.82"*/-0.53
Leaf dry matter content
UNLIE Sy
Leaf chlorophyll content 0.777%/-0.70*/-0.85 -0.50/0.51/0.78
R A
+H‘ﬂai -0.31/0.93 "% /0.97 "~ 0.60/-0.66 */-0.51 0.09/-0.72*/-0.76 *
Leaf nitrogen content
T e B
Ukadils -0.68 */0.86 **/0.95**  0.84""/-0.60/-0.55 -0.78**/-0.82"*/-0.80 **  0.47/0.93""/0.98 **
Leaf phosphorus content
- P A
thAaE -0.58/0.20/0.66 * 0.39/-0.47/-0.10 -0.25/0.32/-0.24 0.25/-0.01/0.80 "  0.28/-0.15/0.76

Leaf potassium content

“/7FE T A IR HRAL 10% 1 209% 58 B E 5 AR DCHERR AL ; + FORMHICHE B3 (P<0.05) ; # + FURAICHEN .3 (P<0.01)
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Fig.2 Relationships between functional traits in stands after 2 years of tending in Wuchao Mountain sample plots
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