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Abstract: During the long-term processes of evolution and development plant species yield a set of morphological struc—
tural and physiological characteristics through their interactions with the environment and these characteristics indicate

their ecological adaptive strategies to the environment. Within forest communities topographic and edaphic variations of—
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ten lead to habitat heterogeneity and hence tend to directly or undirectly influence the distribution patterns of plant spe—
cies. Thus it is an important question that how plant species distribution is related to its ecological adaptive strategies in
forest commnuties with high habitat heterogeneity. Ardisia quinquegona and Aidia canthioides are two dominant evergreen
tree species in the subtropical monsoon evergreen broaddeaved forest within the 20 ha forest biodiversity monitoring plot
at Dinghushan National Nature Reserve in Zhaoqing City Guangdong Province China. The two tree species are distribu—
ted in different habitats including mountain ridge slope and valley. To understand the relation of their ecological strate—
gies of habitat adaptation to their distribution patterns in the forest a comparative study was conducted on their leaf func—
tional traits and hydraulic properties among the three different habitats. Functional traits measured include leaf area
(LA) leaf thickness leaf length/leaf width ratio specific leaf area (SLA) and leaf dry matter content (LDMC) while
hydraulic properties include sapwood specific hydraulic conductivity leaf specific conductivity huber value wood density

Y. The results showed that

(WD) leaf water potential at turgor loss point (m°) and saturated leaf water potential (
A. quinquegona tended to adapt to different habitats mainly through the adjustment of leaf area LA WD and osmotic reg—
ulation. In contrast to A. quinquegona A. canthioides had a stronger ability to adapt to the environment especially
mountain ridge and slope habitats via the strategy of “slow growth rate and high survival rate”. It mainly made fine ad—
justment on SLA WD and osmotic regulation and used the strategy of efficient conservation of nutrients (low SLA high
LDMC). Moreover the soil factors that limit leaf functional traits and plant hydraulics differed between the two studied
tree species. Our results revealed that both species were suitable to survive in mount ridge and slope rather than in val-
ley while they differed in habitat adaptation strategies regarding leaf functional traits and hydraulic properties although
they both were dominant species in the subtropical monsoon evergreen broadHeaved forest.
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Table 1  Topographic and soil factors of the three sampled
habitats within Dinghushan plot and relative abundance of

Ardisia quinquegona and Aidia canthioides in each habitat

Habitat
[tem
Ridge Slope Valley
(20 m x20 m)
No. of quadrats 8 1 26
Elevation (m) 370 ~390 300 ~320 280 ~290
Convexity (°) 5.50 2.82 3.59
Slope (°) 20.19 2698  31.12
Soil water content (%) 16.43 17.56 19-17
pH  Soil pH value 3.70 3.79 3.77
Soil bulk density (kg * m®) 105 102 103
Soil organic matter (%) 6.52 379 6.01
Soil total N (%) 0.207 0.188 0.212
Soil available N (mg * kg4) 129 o 121
Soil total P (%) 0.018 0.026 0.017
Soil available P (mg * kgA) 2.6 2.7 3.2
Soil total K (%) 0.433 0.491 0.758
Soil available K (mg * kg4) 158.6 1771 203.7
Tree species Relative abundance (%)
Ardisia quinquegona 6 7 3.8
Aidia canthioides 22 22 5.1
Cruiziat et al. (2002) ; (K,)
(K.
(HV)
Zhu et al.
013) . (WD)
Zhu et al. (2012) o
0 100
(m) (=)
- ( Pressure~volume P-V) ( Brodribb et
al. 2003 ; Lenz et al. 2006) PV
(Schulte et al. 1985) o
1.4
SPSS
(version 16.0 SPSS Inc. Chicago IL USA) P
<0.05 o
(Two-way ANOVA)
o LSD (least significant differ—
ence) o Pearson
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Table 2 Two-way ANOVA results and mean ( £SE n =6) of leaf functional traits for Ardisia quinquegona
and Aidia canthioides plants at mountain ridges slopes and valley habitats
Species Habitat LA LT LAR SLA LDMC
Ridge 16.56 +£1.30¢ 0.16 £0.004¢ 4.01 £0.12a 118.43 +3.12¢ 40 +0.7a
Ardisia quinquegona Slope 20.37 £1.12bc  0.19 £0.005bc 4.05+0.17a 122.97 £5.43¢ 38+1.0a
Valley 27.39 £2.62b 0.17 £0.009¢ 3.81£0.20a 135.89 £11.50bc 38 +2.0ab
Ridge 39.63 £3.99a 0.22 £0.001a 2.66 £0.16b 119.47 +4.15¢ 39 +£1.0a
Aidia canthioides Slope 43.04 £2.49a 0.21 £0.015a 2.81 £0.10b 167.25 £9.00a 36 +2.0ab
Valley 39.40 £0.03a 0.21 £0.005ab 2.76 £0.11b 157.06 +6.72ab 34 +0.8b
Source of variation F F statistics
Species (S) 69.368 *%* 28.531 *%%* 87.317 **x* 11.529 %% 2.591ns
Habitat (H) 1.688ns 0.891ns 0.489ns 6.821 **% 2.363ns
S x H 2.516ns 1.036ns 0.452ns 3.538 % 0.475ns
T LA (em®); LT (mm) ; LAR ; SLA (em’. ¢"); LDMC (%)
(LSD );ns P>0.05 * P<0.05 *%P<0.01 *%%xP<0.001; 3 4

Note: LA Leaf area (cm®); LT Leaf thickness (mm) ; LAR  Leaf length/leaf width ratio; SLA  Specific leaf area (¢cm® * g ) ; LDMC  Leaf dry matter content (%) .
Means in the same column not sharing a common letter are significantly different according to LSD analysis at p =0.05 level; ns P >0.05 * P<0.05 **P<0.01 *%

% P <0.001; The same apply to table 3 and table 4.

3
Table 3 Correlation analysis between plant functional traits andsoil factors of Ardisia quinquegona and Aidia canthioides
Ardisia quinquegona Aidia canthioides

Ttem LA LT LAR SLA LDMC LA LT LAR SLA LDMC
pH 0.391 0.465 0.027 0.171 0.175 0.152 0.115 0.205 0.781 %% 0.348
SWC 0.732 %% 0.049 0.244 0.379 0.239 0.04 0.183 0.11 0.503* 0.494*
SBD 0.303 0.502 0.012 0.123 0.151 0.171 0.096 0.208 0.774 %% 0.301
SOM 0.325 0.494 ©0.003 0.134 0.157 0.167 0.101 0.207 0.777 % 0.313
AK 0.732 %% 0.048 0.244 0.379 0.239 0.038 0.183 0.105 0.502%* 0.494%
TK 0.721 %% 0.087 0.273 0.383 0.221 0.097 0.178 0.057 0.335 0.467
AN 0.051 0.557* 0.145 0.065 0.042 0.223 0.013 0.187 0.636 % 0.084
TN 0.336 0.492 0.23 0.21 0.056 0.23 0.064 0.133 0.39%4 0.125
AP 0.720 ** 0.093 0.273 0.383 0.22 0.099 0.177 0.055 0.328 0.465
TP 0.301 0.506 0.221 0.192 0.043 0.231 0.054 0.142 0.431 0.097

:pH pH ; SWC ; SBD ; SOM ; AK ; TK 5 AN ; TN ; AP

TP o 4. 6 7

Note: pH Soil pH value; SWC  Soil water content; SBD  Soil bulk density; SOM Soil organic matter; AK Soil available K; TK Soil total K; AN Soil available N;

TN Soil total N; AP Soil available P; TP Soil total P. The same apply to tables 4 table 6 and table 7.
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Table 4 Main soil factors affecting leaf functional traits
and their coefficients of determinant
SLA  LDMC
Species Leaf functional Limiting R’ P ( SLA LDMC )
trait factor ( SLA  LDMC ) (Garnier
LA AK 0.536 0.00
Ardisia ‘ et al. 2001). SLA
quinquegona LT AN 0.31  0.031 . Lpc
SLA pH 0.61 <0.001 A ’
Aidia canthioides LDMC SWC 0.244 0.044 °
3 . SLA  LDMC
LA
3.1 .
3.2
(Ackerly 2004; Perez-Har- . .
euindeguy et al. 2013). .
(Ackerly 2004) .
WD
( . ) WD
LA ~ pH
° WD o
SLA WD
(Meziane et al. 2001) SLA
( Cunnin— .
gham et al. 1999 ; Perez-Harguindeguy et al. 2013).
SLA PR
(Wright et al. 2001)
. SLA ( 2004) . w°
2 I
SLA LA
o SLA 0
o ’Tr
SLA
o SLA 0
o 1T
pH ~
N o 0
o ’n-
pH SLA i
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Table 5 Two-way ANOVA results and mean ( +SE n =6) of variables of plant hydraulics for
Ardisia quinquegona and Aidia canthioides plants at mountain ridge slope and valley habitats
Species Habitat Ky K, (x10") AV (x10%) WD ° a'%
Ridge 0.29 £0.05a 0.55+0.12ab 1.89 £0.27a 0.87 £0.07b .93 £0.05¢ .65 +0.06b
Ardisia quinquegona Slope 0.33£0.09a 0.61 £0.25a 1.79 +0.34ab 0.61 +0.006¢c .73 +0.05b .49 +0.06b
Valley 0.25+0.08a 0.36 +0.12ab 1.40 0. 19abe 0.69 +0.07c¢d 2.11 £0.03d .57 £0.13b
Ridge 0.32 £0.06a 0.35+0.06ab 1.21 £0.10bd 1.32 +£0.06a .42 +0.02a .08 +0.04a
Aidia canthioides Slope 0.15+0.05a 0.09 £0.02b 0.71 £0.12¢d 0.84 £0.02bd .61 £0.01b .12 +0.05a
Valley 0.14 £0.05a 0.11 £0.007b 0.96 0. 19¢de 0.76 +0.03bc 2.00 0. 10cd 4.67 +£0.13b
Source of variation F F statistics
Species (S) 2.014ns 5.973% 16. 546 ** 31.957 %% 35.544 x%* 15.255 %%
Habitat (H) 1.072ns 0.908ns 1.577ns 29.752 %%% 34,288 %kx 7.278 %%
S x H 0.993ns 0.609ns 1.07ns 6.517 %% 8.384 *x 7.925 %%
K (kg = m™ « s« Mpa™); K, (kg*m™ + s« Mpa™); HV ;WD (grem™); o (MPa) ; =

(MPa). 6 7
Note: Ky Sapwood specific hydraulic conductivity(kg m™ * s™ * Mpa™); K, Leaf specific conductivity(kg * m™ *s™ « Mpa™); HV Huber value; WD Wood density

100

(g*em™); @ Leaf water potential at turgor loss point (MPa) ; Saturated leaf water potential(MPa). The same apply to tables 6 and table 7.

6

Table 6 Correlation analysis between hydraulic traits and edaphic variables of Ardisia quinquegona and Aidia canthioides

Ardisia quinquegona Aidia canthioides

[tem

K. K, HV WD ° % K, K, Hv WD ° o
pH 0.034 0.015 0.167 0.653 %% 0.208 0.386  0.642* =793 %% -0.537* H.873%*%x -0.541 0.321
SWC 0.125 0.228 0.347 0.387 0.515 0.174 0.553 0.633%* 0.239  0.826 %% 0.907 %% 0.822 x%
SD 0.058 0.021 0.128 0.657*%x 0.312 0.396 0.623  0.778 %% 0.553* 0.820%*  0.449 0.221

SOM 0.052 0.012 0.138  0.657 %%  -0.287 0.39%4 0.629 0.782%%* 0.550*% 0.834**%x 0.472 0.245
AK 0.125 0.229 0.347 0.385 0.516 0.173 0.553 0.632 ©.238 0.825 %% -0.907 *¥% 0.822 **
TK 0.161 0.268 0.358 .24 . 686* 0.077 0.447 -0.491 0.103 0.684 %% -0.90 %% -0.873 %%
AN 0.139 0.152 0.038 0.580*  -0.663* 0.383 0.47 0.619 0.537* 0.508 0.04 0.189
TN 0.188 0.244 0.185 0.396 0.860 %% 0.296 0.222 0.335 0.417 0.139 0.348 0.533
AP 0.162 0.269 0.358 0.233  0.692%* 0.073 0.442 0.484 0.097 0.677 %% =898 k*x 874 %%
TP 0.183 0.234 0.166 0.426  0.842%x  0.312 0.261 0. 381 0.439 0.192 0.298 0.491

7
2
() 4
Table 7 Main topographic and soil factors affecting
hydraulic traits and their coefficients of determinant ( )
Species Limiting R’ P
Species Hydraulic trait factor
WD SOM  0.431 0.008
Ardisia quinquegona ° TN 0.74 <0.001
= >
WD pH 0.762 0.001 (
SD 0.889 0.005 )
K, pH 0.413 0.045
Aidia canthioides K, pH 0.629 0.006
HV SD 0.306 0.032
0 AK 0.823 <0.001 ° LA-WD
o0 AP 0.763 <0.001 ; SLA.
WD ( SLA

LDMC)
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