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1.2
1
1.1
[27-30]
112°30'39" 112°33'41" 23°0921"
23°11'30" 1155 hm’ 4 Dischidia
chinensis Psychotria serpens
21°C 1927 mm Fissistigma glaucescens Piper hancei
4—9 79 4 Cryptocarya
80 chinensis Schima superba Machilus
chinensis Castanopsis chinensis
[25] 1
79 3
131 196 3~10 m I0m 15m
62.8 ( 47.5 I15m
153 ) 21.4
11.2 18 m
20 m 5 15m
( I 1T III )
Cryptocarya concinna 3m
Hance Cryptocarya chinensis 18 m
Castanopsis chinensis. Schima Superba 15 m
Acmena acuminatissima Machilus
chinensis Aporusa yunnanensis 1.3
(Araceae ) 131
(Rubiaceae) (Orchidaceae) 100
LI-3000A Licor
Dischidia chinensis
Lycopodium phlegmaria L. 105 C 30 min
Psychotria serpens. Fissistigma 70 C
glaucescens Zanthoxylum multijugum
Franch. Pothos chinensis
Rhap.hidop[ﬁzgra pinnata (L.T.Schott) Piper LWC = FW -DW %100% :
hancei FW
1
Table 1 Distribution and relative dominance of epiphytes and their host trees in the lower subtropical evergreen broad-leaved forests in Dinghushan
Fglaucescens 6.8%
D.chinensis 14.5%
Pserpens 10.5%
P hancei 8.3%
C.chinensis I I >10m 1.4%*
S.superba I >18m 7.2%*
M.chinensis I 10-17m 4.5%*
C chinensis I >18m 32.3%*

* 1998 B
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LWC % FW DW

g
Specific Leaf Area SLA

SLA = ﬁ 2
DW
SLA em’g! LA
cm’> DW
g
1.3.2
5
0.8 cm % 0.8 cm
4%
4°C 24 h
0.4cmx 0.4 cm 0.1
mol/L 1% 4°C
JFD-310
JFC-1600
JSM-6360LV JEOL
10
10
1 [32]
P/S
10
10
2 [33]
1.4
One way ANOVA
0.05 SPSS 13.0
2
2.1
4 4
4

MIJJ: Psychotria serpens SL:

(1.540.5)~(33.1+12.2) cm®

3
1
SLA 2
378.8+868.8 um
135.0425.6 um £<0.000 1
3558.1+63.3 um
50 i 16
—~ —_ 14
< 40 l E ,
g 2
~ 30 = 10
2
< 20 53
9 =
8 0 33 4
2
N LHfm
BB GZJ MJJ SL HKG HM HRN ZL BB GZJ MJJ SL HKG HM HRN ZL
35 4000
C| =~ D
—~ 30 El
5 25 J‘ V(Z 3000
S 20 g
E s ; 2000
=
§ 10 : 1000
2 DA
— 0 L= Clem e

0.0

BB GZJ MJJ SL HKGHM HRN ZL BB GZJ MJJ SL HKG HM HRN ZL

* + n=100
HKG Cryptocarya chinensis HM: Schima superba
HRN: Machilus chinensis ZL: Castanopsis chinensis BB:

Fissistigma glaucescens GZJ: Dischidia chinensis

Piper hancei

(A: (cm?) B: (cm) C: (cm) D: (um))*
Fig.1 Leaf morphological characteristics of epiphytes and their host tress
in the lower subtropical evergreen broad-leaved in Dinghushan
(A: Leaf area (cm®), B: Leaf length (cm), C: Leaf width (cm), D: Leaf
thickness (um))*

2 *
Table 2 Specific leaf areas (SLA) and leaf water contents
of epiphytes and their host trees

Species / emtg! 1%

F glaucescens 174.749.1 55.6+£2.3

D. chinensis 192.2+17.8 95.6+0.7
Psychotria serpens 268.1+£31.0 80.0+0.8

P. hancei 376.4+31.4 84.6+1.1
C. chinensis 132.2+43.7 63.4£1.0

S. superba 120.0+£3.9 58.8+0.8
M. chinensis 102.5+4.2 52.6+1.8
C. chinensis 182.7£16.9 56.4+1.5

* + n=100
2 4 78.9%

4 57.8%
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p<0.000 1
95.6%

2.2

I-B 4

30.1£12.1 pm  23.2+10.8 pm

4
13.64£3.3 pm  8.5£3.0 um

p<0.0001 2
cv 403%  46.4%
24.1%
35.8%
50 A 40 B
e ’
“ | ElNaanal) | ARNNAaaRR

BB GZJ MJJ SL HKGHM HRN ZL BB GZJ MJJ SL HKG HM HRN ZL

* + n=100 1

2 ) ® -
Flg.2 The thickness of leaf adaxial (A) and abaxial
(B) epidermisof epiphytes and their host trees*

1-A D

443493 yum 3

H

A: Fissistigma glaucescens, B: Dischidia
Psychotria serpens, D: Piper hancei, E:

Schima superba, G: Machilus

chinensis, C:
Cryptocarya chinensis, F:

chinensis, H: Castanopsis chinensis

1
Photo 1 SEM photographs of leaf transverse section
of epiphytes and their host trees

2-B

27.5%

P/S
P/S 3 P/S



1809

+

n=100

Table 3 Msophyll characteristics of epiphytes and their host trees

(means with standard deviations were presented, n=100)

/

/

pm pm P/S
A B
30.2+£5.6 41.3+8.5 0.78+0.30
F. glaucescens
D. chinensis / / /
P. serpens 46.5+9.0 82.9+16.7 0.58+0.14
P. hancei 27.9+6.5 74.9+12.5 0.38+0.08
C. chinensis 44.4+8.4 70.5+10.4 0.64+0.12
S. superba 44.0+7.5 78.7£11.7 0.57+0.14
M. chinensis 48.7+9.4 76.7+12.5 0.64+0.12
C. chinensis 41.5£9.9 46.2+10.7 0.93+0.28
[34]
4
4
2
Photo 2 SEM photographs of the epidermis structure of epiphytes and
2-B their host trees Abbreviations were the same as denoted in Photo 1.
4 4
2
408.1 /mm
2
3 4 15% 65.2 /mm 11%
2
45.6 /mm
2 E-H
4
2-C 2.3
4 4
4 + n=100
Table 4 Stomatal characteristics of epiphytes and their host trees(means with standard deviations were presented, n=100)
/( -mm?) /um? /um /um
F. glaucescens 122.64+24.0 260.0+49.0 21.0£1.9 15.7£2.1
D. chinensis 65.2+9.5 185.7+28.5 15.9£1.5 14.9+1.7
P. serpens 45.6£6.9 885.4+117.6 36.343.5 31.043.0
P. hancei 58.7+£16.5 362.5+67.1 24.3+2.7 18.8+1.9
C. chinensis 203.4+16.4 431.9+70.9 22.542.2 24.4+2.9
S. superba 408.1£19.5 500.5+48.1 27.1+1.9 23.5¢1.9
M. chinensis 241.2+£20.6 276.3+£58.0 18.4+2.4 19.1£2.6
C. chinensis 230.8+12.4 462.7+75.9 23.842.1 24.7+3.3
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Leaf morphological and anatomical characteristics of epiphytes and their host
tress in lower subtropical evergreen broad-leaved forest

JIANG Hao'?, HUANG Yuhui’, ZHOU Guoyi', HU Xiaoying', LIU Shizhong', TANG Xuli'*
1. South China Botanical Garden, Chinese Academy of Science, Guangzhou 510650, China;
2. Graduate University of Chinese Academy of Science, Beijing 100049, China;

3. Guangdong Academy of Forestry, Guangzhou 510520, China

Abstract: Canopy-dwelling epiphytic plants have been well characterized in terms of the physiological and morphological traits
permitting them to thrive in the absence of access to the soil. The ultimate purpose of this paper is to characterize the morphological
and anatomical characteristics of major canopy-dwelling epiphytic plants and their host trees in the lower subtropical evergreen
broad-leaved forest in the Southern China. Results showed epiphytic plants differed from host trees on leaf morphology and anatomy.
Compared with host trees, epiphytic plants have smaller leaf area, larger specific leaf area (SLA), higher leaf water content, higher
leaf thickness, higher leaf abaxial and adaxial epidermis thickness, lower stomatal density and stomata size for the uptake and restore
of water and nutrients. Difference of leaf morphological and anatomical characters between epiphytes can be largely explained by
changes of environmental factors such as photosynthetically active radiation (PAR), temperature and humidity within forest canopy.
D. chinensis and P. serpens showed special characteristics with high leaf water contents, low stomatal density, thick spongy tissues
and thin palisade tissues to adapt to their upper dwelling environment (high temperature, low air humidity and high PAR). F
glaucescens and P. hancei have large leaf area, thin leaf, and high stomata size in acclimatizing to the low temperature, high air
humidity and low PAR.

Key words: evergreen broad-leaved forest; forest canopy; epiphytes; leaf morphological anatomical characters; Dinghushan Nature

Reserve



