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Abstract: The growth, survival, reproduction, and spread of plants are significantly influenced by functional traits.
Understanding the distribution pattern of plant functional traits is helpful to reveal the process of community

construction and its internal mechanism. Twelve different functional traits of woody plants in Dinghu Mountain
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subtropical mountain evergreen broad-leaved forest and gully rainforest were collected and measured. The
quadrats of 5 mx5 m, 10 mx10 m and 20 mx20 m were used as scale units, respectively. The distribution pattern
and driving mechanism of functional traits in communities were investigated by calculating mean pairwise trait
distance (PW). The results showed that the 12 functional traits of the two forest types had different degrees of
variation, but there was no significant difference between the communities (P>0.05). The spatial distribution
pattern of functional traits in the two forest types was scale dependent, but the driving mechanism was different at
different scales. With the increase of spatial scale, the main driving mechanism of spatial distribution pattern of
functional traits in the mountain evergreen broad-leaved forest changed from environmental filtering to diffusion
restriction. The environmental filtering and similarity restriction of ravine rainforest were changed to diffusion
restriction, and both forest types were diffusion restriction at the spatial scale of 20 mx20 m. Niche differentiation
and dispersal restriction were involved in the formation of community functional traits distribution pattern and
community construction in the subtropical mountain evergreen broad-leaved forest and gully rainforest in Dinghu
Mountain, and the contribution of both changes with spatial scale. Slope is the most important topographic factor
affecting the distribution pattern of functional traits in mountain evergreen broad-leaved forest, and elevation is
the most important topographic factor affecting gully rainforest.

Key words: Functional trait; Distribution pattern; Environmental filtration; Similarity limitation; Dispersal
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Table 1 Basic information of each community
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1.1 B A X AR

UL E R G H AR XA 2 A 1 hm? 1)
FRARTEVE (P AR 1L b 55 253 B H PR RN 92 25 T AR 1
BT R (R 1) S0 E R 9 H SRR X (23°
09'21"~23°11'30" N, 112°30'39"~112°33'41" E)fii T
TR AR, AN 1155 hm?, HikbFk E RS
AT, R A IR R A S, KRR
B, TBZFSW, £ PRI 209 C, £ENE
1 860 mm, FEHFEKE 1 115 mm, FEIIAENHEE 82%.
R XNEVZFEEF S, HRIRE R RmIL 78.8%,
P HEk b (7 25 R b IXR HL 2 DL K T A R 46 AR
W, Z PRI BLORAT 58 1120,

A RN (m) R (m)  HE () 2 (B) U LS

Forest type Sample size Altitude Latitude  Longitude Species number Individual number
113 # £ FE AR Montane evergreen broad-leaved forest 100x100 602~660 23°1034"  112°31'30" 90 4050
VA3 WAk Ravine rainforest 12580 90~133 23°10'15"  112°32'29" 88 1997
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V& ) 5 ) — S SCBRRAE T . B THT AR R K
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Table 2 Plant functional traits

THEEMEIR 1Ly b SR FE AR Montane evergreen broad-leaved forest

VA43 i #k Ravine rainforest

Functional F /3% (95%) EAMIE (5%) A%

T (95%)  EARIE (5%) LRI

trait Percentile Percentile Median v Percentile Percentile Median v
Agrea 13.07 4.03 7.50 0.37 13.76 4.08 7.53 0.37
Chl 64.26 42.74 49.09 0.13 62.29 41.19 49.72 0.14
sa 0.38 0.06 0.14 0.68 0.36 0.06 0.14 0.58
Ks 4.53 0.37 1.52 0.74 7.05 0.50 2.06 0.76
LDMC 0.48 0.30 0.39 0.14 0.48 0.29 0.39 0.16
Ls 76.15 8.23 21.81 0.68 98.73 8.75 21.63 1.18
Prnass 1.58 0.49 0.84 0.36 1.60 0.58 0.92 0.33
SLA 209.68 69.27 124.58 0.33 218.66 67.30 124.34 0.36
Thk 0.28 0.14 0.18 0.22 0.25 0.13 0.18 0.20
WD 0.72 0.44 0.56 0.16 0.72 0.39 0.56 0.19
WUE; 104.45 28.89 50.69 0.40 103.94 34.86 55.25 0.34
TLP -1.10 -2.03 —1.65 0.19 -0.90 -2.00 —-1.60 0.24

Auca: AR K CO, FLE; Chl: MEEREE; g AN SILTE; Ko ST E; LDMC: T & &; Ls: WA KD, Prass: BRI
JFrWf i SLA: LerHHIAN; Thk: mh JE 5, WD: AMEE; WUE: BERS HZKEER; TLP: EEH#UK SUKS; CV: BRRE. FFH

Agurea: Maximum CO; assimilation rate per unit area; Chl: Chlorophyll content; g: Stomatal conductance per unit area; K,: Leaf specific conductivity;

LDMC: Leaf dry matter content; Ls: Leaf size; Pp,ss: Leaf phosphorus content per unit mass; SLA: Specific leaf area; Thk: Leaf thickness; WD: Wood density;

WUE;: Instantaneous water use efficiency; TLP: Turgor pressure loss point water potential; CV: Coefficient of variation. The same below

£ 320 mx20 m FEJ7 DI BETEAR 23 A b R

Table 3 Distribution patterns of function traits in 20 mx20 m quadrat

1135 2 FF AR Montane evergreen broad-leaved forest

VA3 Ak Ravine rainforest

JRAVIRIN
RN R v BERE m MR % BWEEE GERE % WERW % WAAE v ERLERE
trait Aggregation Dispersion Random Overall Aggregation Dispersion Random Overall

significant significant distribution significance significant significant distribution significance
Adrea 12 0 88 ns 20 4 76 ns
SLA 12 0 88 * 8 0 92 ns
LDMC 0 12 88 ns 0 100 ns
WD 0 96 ns 8 88 o
WUE; 20 0 80 ns 16 84 Hok
Zsa 4 0 96 ok 32 0 68 ook
Pnass 16 0 84 Hkk 16 0 84 ns
K 0 4 96 ns 20 0 80 ns
TLP 0 12 88 * 8 4 88 ns
Chl 4 0 96 ns 4 0 96 ns
Ls 16 0 84 ns 0 0 100 ns
Thk 4 12 84 Hkk 0 0 100 **

*xk: P<(.001; **: P<0.01; *: P<0.05; ns: P>0.05. T[d

**k%: P<0.001; **: P<0.01; *: P<0.05; ns: P>0.05. The same below

TLP. LDMC ZBEH, Awe 2RO 18
10 mx10 m [ E I, gas Pmasss SLAL Ls. WD,
WUEi+ Agrea 7= FEEH], Thk. TLP. LDMC J2& & H#l
), Chl. K¢ZBEHLI; 7E 20 mx20 m =58 ] |,
Zsas Prnass~ SLA J& R/, Thk. TLP J2& B #Lf, LDMC.
Chl. K¢« Lsw WD, WUEi\ Auea 2ZBEHLIY

YA R ARTE 5 mx5 m 26 R FE I, Agreas Chl,
gsas Pmasss SLA MR 70 A& J 2 ZE AW, Thk.
TLP. LDMC. WD. WUE; & & #41i, Ks Ls &
BENL> s E 10 mx10 m FEE E, gas A
RS AH, Thk. TLP. LDMC. WD. WUE; /&
BB, Pmasss SLAL Chl. Ks. Ls B i s
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Fig. 1 Distribution of trait structures at different spatial scales in montane evergreen broad-leaved forest. SES: Standard effect size of PW. The same below

76 20 mx20 m A E b, g i RED i, Thk.
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Ls. Aaear Pmasss SLA fEFEAL /i
2.4 HUFE R X TR AR 20 A7 4 R R i

B K 5 & B 1 D Be PR o A A R 1)
RDA 728, 1L 5 SR R AR b 2 — 32 il RDAL
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