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Abstract: Elucidating the variation in leaf functional traits and the trade-off relationships among those traits are of great
significances to reveal the response mechanism’s and adaptation strategies of plants towards changing environment. The
variation of plant functional traits organically links the species adaptation strategy with the ecosystem functions and

processes, and the ranges including interspecific and intraspecific variations vary with species and are closely related to
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environmental gradients. Meanwhile, the leaf economics spectrum ( LES) at the global scale can reflects the trade-off
relationships between the main structural, chemical and physiological traits. However, local community puts environmental
factors and functional traits in the same system, and the main reasons responsible for the variation in functional traits and
the applicability of LES still need to be deeply investigated. In this study, we collected 8 leaf functional traits of 6 dominant
tree species in a 1 ha permanent monitoring plot of a Lithocarpus glaber-Cyclobalanopsis glauca subtropical evergreen broad-
leaved forest, and the studied traits included leaf area (LA) , specific leaf area (SLA) , leaf dry matter content ( LDMC) ,
leaf thickness ( LT), leaf carbon (LC), leaf nitrogen (LN), leaf phosphorus ( LP) content and carbon-nitrogen ratio
(LC: LN). We used multiple comparison and principal component analysis ( PCA) to explore the variation in leaf
functional traits at the interspecific, intraspecific and life form levels, and to analyze the relationship among those functional
traits. The results showed that; (1) Leaf functional traits were significantly different at the intraspecific and interspecific
levels in this community. There was a moderate variation with a coefficient variation ( CV) ranging from 0.02 to 0.59, and
the structural traits were more conservative than chemical traits. The variation pattern of leaf functional traits conformed to
“a spatial trait variance partitioning hypothesis”. Leaf functional traits significantly differed among life forms, with lower
SLA and LA for coniferous tree species compared to those for broad-leaved tree species, lowest LC and LDMC for evergreen
trees, yet the deciduous tree species exhibited the highest SLA, LN and LP along with the lowest LT and LC : LN. (2) Life
form and interspecific differences contributed the most to the variation in leaf functional traits, and intraspecific differences
also contribute significantly to those variations with lower contribution rate. Life forms had relative higher contribution to the
variation in most functional traits with the contribution rate reaching 93.11% and 91.76% for LDMC and LC : LN,
respectively. The contribution rate of interspecific variation ( except LDMC) to structural traits was higher than that to
chemical traits. Intraspecific variation had a higher contribution rate to LP (23.66% ) than interspecific variation. (3)
There was a significant correlation between leaf functional traits. Conifers and broad-leaved trees clustered in different areas
of PCA ordination chart. The leaf economics spectrum was applicable in the subtropical evergreen broad-leaved forest, and
diverse tree species could coexist in this community by the trade-off strategies among leaf structural and chemical traits. The
results could provide a scientific basis for understanding the adaptation strategies of diverse tree species to environment,

predicting the dynamic changes of community and formulating vegetation restoration strategy.
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Table 1 Statistical information of 6 dominant species in L. glaber—C. glauca evergreen broad-leaved forest community

- g S HEE S W A iR IR bR REERAL
Species Ablr ati Life Lf',* Important Average Average tree Sample
peaies previation He form value/ % DBH+SE/cm height+SE/m individuals
M Lithocarpus glaber LG Hak R 21.78 7.16£0.23 6.75+£0.17 88
pus gl
H X Cyclobalanopsis glauca CG o R 12.02 7.00+0.44 6.29+0.27 75
ILEHS Pinus massoniana PM W 10.60 21.32+1.73 14.48+0.51 15
LT3R Cleyera japonica CJ W iE 9.33 4.430.14 5.03+0.12 60
Y Jap
MR Choerospondias axillaris CA T [ 6.39 22.15+1.02 15.74+0.66 14
P
K Cunninghamia lanceolata CL H g 4.45 8.50+0.61 8.19+0.53 26
g

DBH . f§# Diameter at Breast Height ; SE : #r#fE1% 2 Standard Error

®2 HW-BEREZEMMABHM R IR CFEARER) R R FEESR

Table 2 Intraspecific and interspecific leaf functional traits variation of dominant tree species ( mean+SE) in L. glaber-C. glauca evergreen

broad-leaved forest community

IIHETEIR Functional traits PM CL LG CG CJ CA

L (o 187.67+42.63d  243.13+54.42d  2789.30£96.30b  3268.89+104.10a 1896.39+85.46c  2554.41+277.78bc
mm-) (0.39) (0.20) (0.30) (0.24) (0.31) (0.22)

L7/ () 0.44+0.13a 0.25+0.06bc 0.26£0.07be 0.27+0.02h 0.27+0.01be 0.16£0.02¢
mm (0.36) (0.39) (0.14) (0.52) (0.14) (0.22)

SLA (e /) 15.57+5.94b 40.76+14.03d  116.47+18.5bc  104.53x17.29be  132.84x23.73b 195.99:£106.80a
e (0.23) (0.32) (0.16) (0.17) (0.18) (0.55)
LDMC/ (mg/s) 608.75+211.84ah  601.90+55.53ah  705.48+22.59a  691.83+20.27a  479.32+24.66b 499.53+58.02ab

" mg,
& (0.25) (0.47) (0.28) (0.22) (0.36) (0.23)
LC/ () 475.48+5.05a  472.52+2.87a  479.20x1.15a  471.96x1.96a  447.16+3.49b 461.06+7.67ab
nee (0.02) (0.03) (0.03) (0.03) (0.05) (0.03)
N/ (o) 13.23+0.74d 15.09+0.53¢d 16.66+0.221 16.18+0.23be 14.56+0.28d 21.86+2.28a
me/g (0.11) (0.18) (0.11) (0.11) (0.13) (0.21)
1.05+0.19ab 1.19+0.13a 0.74x0.03b 0.7720.02h 0.66+0.02h 1.22+0.41a
LP/(mg/g)
(0.32) (0.31) (0.31) (0.22) (0.24) (0.59)
. 36.33+2.28a 32.24x1.11a 29.06+0.34¢ 29.44+0.35bc  31.07+0.47ab 21.82+2.34d
: (0.13) (0.18) (0.10) (0.09) (0.10) (0.21)

AN FREARRAS R il 1] 22 57 1. 25 (P<0.05) 5 $65 BT ARR MR Yl 9 728 53 280 LA T leaf area; LT: M JEEE leaf thicknes; SLA
FEIFTE AL specific leaf area; LDMC ;M T4 & & leaf dry matter content; LN ; LC : 55 % & leaf carbon content ; M%&( 7% i leaf nitrogen content; LP:

M1 % 12 leaf phosphorus content; LC : LN : i & L leaf carbon—nitrogen ratio
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Table 3 Correlation coefficients between leaf functional traits of 6 dominant species in L. glaber-C. glauca evergreen broad-leaved forest

PR Traits LA/Z LT/ SL;\/ LDMC/ LC/ LN/ Lp/
(mm?) mm (em®/g) (mg/g) (mg/g) (mg/g) (mg/g)

LT/mm -0.04

SLA/ (cm?/g) 0.24* -0.23***

LDMC/ (mg/g) 0.15" 0.01 -0.24*"

LC/ (mg/g) 0.19" -0.07 -0.24 *** 0.33%**

LN/ (mg/g) 0.25"** -0.20** -0.24%"* 0.06 0.58***

LP/(mg/g) -0.15""" -0.13 -0.13 0.03 0.05 0.18*

LC:LN -0.24 """ 0.19*** -0.32%"* 0.05 -0.32%** -0.94*** -0.13

# . P<0.05; #% , P<0.01; #*% = P<0.001
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