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Abstract: Dacrydium pectinatum de Laubenfels is a flagship and constructive species in the tropical montane rainforest of

Hainan, China. The pattern of its community functional traits and the mechanisms sustaining diversity are key to
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understanding the adaptive strategies of this ecosystem. However, research on the variation of functional traits within D.
pectinatum communiiies and their coupling with environmenial drivers remains limited. Based on 30 fixed plots of D.
pectinatum communities in Jianfengling, this study examined eight leaf functional traits; LA, SLA, LDMC, LT, CC, LNC,
LPC, and LCC. We used the coefficient of variation to analyze interspecific variability in leaf functional traits and explore
their ecological strategies, Spearman correlation to assess the relationships between functional traits and species/functional
diversity, and structural equation modeling to uncover the direct and indirect effects of altitude and soil factors on trait-
diversity relationships with environmental dependency. The results showed that; (1) tree species in D. pectinatum
communities exhibited significant interspecific divergence in physiological traits (e.g., LDMC, SLA) but convergence in
nutrient-related traits (e.g., LNC, LPC), indicating a conservative resource allocation strategy adopted by plants in
response to environmental filtering pressures; (2) there was a strong correlation between species diversity and functional
diversity, while only certain traits (e.g., LDMC, CC, LPC) were significantly correlated with plant diversity, suggesting
that the distribution of community diversity is influenced not only by species composition but also by environmental filtering
and interspecific competition; (3) altitude and soil factors drove trait-diversity relationships through both direct and indirect
pathways—altitude indirectly enhanced functional diversity by selecting stress-tolerant species, while nutrient-poor soil
conditions reduced functional diversity by constraining the differentiation of physiological traits. These findings support the
diversity-function hypothesis and demonstrate how environmental filtering mediates community structure and ecosystem
function through leaf functional traits, providing important theoretical insights into the relationship between biodiversity and

ecosystem functioning in tropical forest ecosystems.

Key Words: Dacrydium pectinatum de Laubenfels; plant functional traits; ecological strategies; diversity-ecosystem

function; environmental filtering
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Fig.1 The location of the permanent plots of the natural community of D. pectinatum in Jianfengling, Hainan Island, China
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Table 1 Functional traits and their primary ecological functions in the D. pectinatum community of Jianfengling

Leaf functional trait English abbreviation Ecological function

-1 Leaf area LA Y& VeI cm?
e IR Specific leaf area SLA A AR SRR A T em?/g
T4 i & it Leaf dry matter content LDMC UM AR mg/g
I FJELRE Leaf thickness LT LER AR T K A mm

i F 142 Chlorophyll Content cC oG HREE SPAD
I F 7% f Leal nitrogen content LNC AR mg/g
M F 3 &t Leaf phosphorus content LPC e AL 5 AR mg/g
I F- B & 1 Leaf carbon content LCC R R 5w mg/g
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=
Simpson 5% : D=1- Z P} (3)
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Table 2 The statistical characteristics of leaf functional traits for 175 woody plant species in the D. pectinatum community of Jianfengling

GETHREE

Statistical LA SLA LDMC LT CC LNC LPC LCC
Study area .

characteristics
MR WhRfEE  42.3324.62 108.38+13.67  0.47+0.03 0.2020.02 45.82+2.17 1.55+0.12 0.53+0.06 50.20+2.45
AN TN 147.32 899.52 3.42 0.50 61.70 3.99 1.38 56.89
Jianfengling, f/]ME 1.2 1.86 0.16 0.19 30.60 0.80 0.18 39.29
Hainan Tl S 250 % 78.11 83.61 104.16 85.13 111.52 62.35 63.15 73.30

LA M1 #Y Leaf area( cm?) ; SLA: HM TR Specific leaf area( cm?/g) ; LDMC; M FH) i & it Leaf dry matter content(mg/g) ; LT; M FJEEJ¥ Leaf thickness(mm) ;
CC: MR H4¢E Chlorophyll Content(SPAD) ; LNC: I & %t Leaf nitrogen content(mg/g) ; LPC: M F % Leaf phosphorus content( mg/g) ; LCC: M F Bk & &

Leaf carbon content(mg/g)
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Fig.2 Coefficient of variation of functional traits in 33 woody plant ( with abundance>50) in the D. pectinatum community of Jianfengling
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Table 3  Nitrogen, Phosphorus, and N:P ratios in 175 woody plant at Jianfengling compared to tropical and subtropical forests
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