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Abstract: Many community characteristics depend upon the distribution of species among functional entities ( unique
combinations of functional traits). Understanding these distributions is fundamental to conserve biodiversity and maintain
ecosystem functions. We distinguish between common species ( more than one individual per hectare) and rare species (less
than one individual per hectare) based on species richness in the southern subtropical evergreen broad-leaved forest

community of Dinghushan, Guangdong Province. In this study, based on functional entities, the number of functional
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entities, functional redundancy, functional vulnerability, and functional over-redundancy were calculated separately to
describe the functional diversity of common and rare species. Wilcoxon test method was used to detect the differences in
functional traits among common and rare species. Linear regression was used to analyze the relationship between the
functional diversity of common and rare species and the number of species. RDA ( Redundancy Analysis) was used to
analyze the environmental factors affecting the functional diversity of common and rare species. The results showed that.
(1) There were significant differences in functional traits among common and rare species of the subtropical evergreen
broad-leaved forest in Dinghushan. (2) The lower number of rare species in the community maintained a higher proportion
of the number of functional entities. The number of functional entities was significantly and positively correlated with the
number of common and rare species, and the number of functional entities increased much more rapidly with the number of
rare species than with the number of common species, suggesting that communities with high abundance are less sensitive to
species loss. The functional redundancy was significantly and positively correlated with the number of species of common and
rare species, suggesting that southern subtropical forests with high species numbers are more resistant to disturbance. The
functional over-redundancy was significantly and positively correlated with the number of rare species, indicating that rare
species have a higher density of species in their functional entities. The functional vulnerability was significantly negatively
correlated with the number of species of common and rare species, indicating that species-rich communities moderately
reduced potentially functional vulnerability, but the degree of vulnerability remained higher in species-rich communities.
(3) Elevation was a significant topographic factor affecting functional diversity of common species, and relief was a
significant topographic factor affecting functional diversity of rare species. Soil water content was a significant soil factor
affecting the functional diversity of common species, and fast-acting potassium was a significant environmental factor
affecting the functional diversity of rare species. Our results highlighted that although species-rich tropical forests had high
probability of functional redundancy, the insurance effect provided by that could not offset functional vulnerability in the
ecosystems. Reducing loss of species with unique trait combinations and occasional species is an effective and necessary way

to avoid the loss of functions in tropical forest ecosystems.
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Table 1 Number of common and rare species and functional entities in 100 mx100 m in the DHS largescale plot
M W IR UL L BE S A KR 18 UL RS 18 DL S A SR B

No Number of common Number of FE Number of rare Number of FE
1 70 21 3 3
2 63 20 2 2
3 60 22 2 2
4 58 21 3 3
5 72 23 5 5
6 72 22 5 4
7 75 21 2 2
8 60 20 2 2
9 58 19 3 2
10 71 24 4 4
11 73 22 8 6
12 78 22 4 4
13 72 22 10 7
14 59 20 5 4
15 55 20 6 4
16 61 20 9 7
17 67 22 6 4
18 65 24 7 6
19 56 23 3 3
20 60 21 5 4

DHS( DinHuShan) ; 54 111 ; FE ; BIRESZ/A Functional entities

R2 MEEMERKEERIERESINAE

Table 2 Functional traits and the ecological functions

Thaettk EHC] s LRI Iy ehniE

Functional traits Abbreviation Units Ecological functions Classification criteria

Ho it AR SLA cm?/g FAEM 1.<160 cm?/g; 2.>160 cm?/g
e LDMC &g FALAAY BRI 1.<0.5 ¢/g; 2.>0.5 ¢/g

i AR LA cm? FAE AR e 1.<81 em?;2. 81—265 cm?;3.>265 cm”
R Thk mm FARMF Fr i FROMIEER 1.<0.21 mm;2.> 0.21 mm

R EE H, . m FAEA: K NTE 4 SR M 1.<6 m;2. 6—15 m; 3.>15 m

SLA : He M- i FR Specific leaf area; LDMC; MY 5 & & Leaf dry matter content; LA ; I [ Y Leaf area; Thk M A & Thickness; H K =S

Maximum height

max

£3 S5 DHS #rhEA 20 mx20 m AEFHHTIERFESHEEF
Table 3 Soil factors and topographic factors in each 20 m x 20 m quadrats in the DHS plot

ey BT T i HH BT T £
Types Environmental factors  Abbreviations Types Environmental factors ~ Abbreviations
HHRT H AK A VW
Soil factors A AN gk RSW
TR AP +3 pH pH
HHLE TO HE A+ I m) Aspect
LT TP Topographic factors N2 Meanelev
e TK LFEYES Convex
2R TN e Slope

AK HEEH Available potassium; AN ; AL A Available nitrogen ; AP ; AL WS Available phosphorus; TO; A Lt Organic matter; TP ; 4= Total
phosphorus ; TK ; 440 Total potassium; TN ; 4% Total nitrogen; VW ; 258 Volume weight of soil;RSW:i% % 7K £ Soil moisture maler;pH;i% pH Soil
pH ; Aspect : 3% [7] ; Meanelve ; 4% ; Convex : U114 i ; Slope ; 3% &

FIER TR IS K AE pH I YUR L S 3 rh R B A S (K 2) , IR I R
7E 20 hm® BEHE PN EERE 30 m BEHLAG 5 1 3RAE 5 AR R b BEMLIERE 8 A7 [ H i — A7 1), 76 2 m
5m B 15 m =R EEALE 2 DS RFE S, RSN AR T 714 A REEAPY L BERZE 0—10 em UFE L
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