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Abstract: Epiphytes, which grow non-parasitically upon other plants, comprise one of the most
diverse and vulnerable groups in subtropical and tropical forests. Light can promote the
evolutionary transition of plants from terrestrial to epiphytic life-forms and determine the growth
and distribution of epiphytes. Nevertheless, the research on the relation between epiphyte growth
and light stress has been plagued by some technical problems such as direct canopy access and
systematic sampling. In order to explore the adaptation strategies and mechanisms of epiphytes to
light change, six vascular epiphytes, including two canopy trees Sorbus rhamnoides and
Rhododendron moulmainense, two canopy herbs Coelogyne punctulata and Pleione hookeriana,
two trunk herbs Polygonatum punctatum and Cautleya gracilis, were surveyed to characterize the
stomatal characteristics and plasticity in leaves of vascular epiphytes and their responses to light
change in evergreen broad-leaved forests in the Ailao Mountains in Yunnan Province. The results
were as follows: (1) The stomatal area (S4), stomatal density (SD), potential stomatal conductance
index (PCI) and epidermal cell density (ECD) of the two canopy epiphytic trees responded
significantly to light change. The canopy epiphytic herbs had the largest S4 and the smallest SD
among all the studied epiphytes. The response of the SD and ECD of epiphytic trees to light
change was consistent with those of terrestrial plants, while epiphytic herbs showed interspecific
variations. (2) The stomatal and epidermal cell characteristics, and phenotype plasticity of
epiphytes showed no significant differences between herbs and trees, evergreen and deciduous
plants, and canopy and trunk epiphytes. (3) Their plasticity indexes of stomatal and epidermal cell
characteristics were lower than those of terrestrial plants. Our results indicated that epiphytes had
relatively weak adaptability to light change in subtropical forests. Epiphytes were able to adapt to
high light intensity by increasing SD and ECD with different degrees, and to cope with low light
stress by increasing potential photosynthetic capacity with trade-offs between SD and S4.
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Fig.1 Photosynthetically active radiation (PAR) of four light-level plots for epiphytes.
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Table 1. Growth characteristics of six studied epiphytic species.
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B AR 47 ol B A7 AR Deciduous FE4 X
Epiphytic species Epiphytic form Growth form /Evergreen Distribution zone

BRI LA P MR I LISTA
Sorbus rhamnoides hemiepiphyte Tree Deciduous Canopy
BAALAY LI AE MR (TS LISTA
Rhododendron moulmainense holoepiphyte Tree Evergreen Canopy
BEMHZ LA FHAR I LISTA
Pleione hookeriana holoepiphyte Herb Deciduous Canopy
AR DURE = LA HR LS M=
Coelogyne punctulata holoepiphyte Herb Evergreen Canopy
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Facultative
Polygonatum punctatum epiphyte Herb Evergreen Trunk
L% JRAL Hik ot BT
Cautleya gracilis ) Herb Deciduous Trunk
epiphyte

e MEVEME R TTTEMOR . A e S B v 1 AR 2R PR AR B AR s B A B b T B
s BAENAE—BHRS% I MAKE KR THA (Zotz, 2005) .

Note: Facultative epiphytes, can grow on trees, rocks, or shallow soils; Hemiepiphytes, a stage of their life cycle
associated with the ground; Holoepiphytes, more than 95% of individuals grow on trees (Zotz, 2005).

1.3 MET7¥E

T 201997 H, ARG ANPIFIESE 6 WAEAR, 700RE 1 458 i 24
TR, SR A AT Bl S2EG = . PIEA K 0.5em A4 R B G A & & S AL E Al PR T
RIEFES 12h JFECH, P S%E SRR AL B A E W, R BT A - o i
KR, HEBERETR, REH 1%L EFGA, § 3 G R KR M5 (Leica
DMI1000LED) 47fift. I Image] &R 73 A AF I & X 40 LS T AALREMTEE; Fiit X
20 EMLEF AL e A s, A AT 6 MILEF . AR AR R .

[ FL¥E%L (Stomatal index, SI) : SI=SN/ (SN+ECN) , Hr SN (Stomatal No.) 7&
SANE, ECN (Epidermal cell No.) &3 JZ 4 N4

AALIHAR (Stomatal area, SA4) : SA = 1/4* n *SL*SW, M. SL (Stomatal length) &,
FLEKJE, SW (Stomatal width) &< FL7% % ;

SALEE (Stomatal density, SD) : HX 6 NMEF )P 22)ME ;

RS FLFEFEEL (Potential conductance index, PCI) : PCI=SL*x SD x 1074, Hr SL
RSAKSE, SD 2SR ILEE,

KR E (Epidermal cell density, ECD) : HU 6 NHLEF A i~ 25018 o

ASALIR I S 3% 57 4 PR % B mT B P FR £ B Valladares (2000) J7vATHEL: nl B3R 4i=
G NS UN DN INIE
1.4 Gt

{5 I Sigmaplot 14 #fH:, o A [R] 5 K& 4 1] B A= R A0 ASCFLARR 8 AN 2 1z 48 i AR 2 3
BEAT LRI R 7 22 70 Ay [FIIIASE ) SPSS 25 8, R [R1VA 73 sk i A LR 2 R 22 2 4
Rtk BE PAR AL

2. RN

2.1 MR ARILFRE AR S B FDRRAE T 2R B3 1 K& B EF 47
2.1.1 RALTHF (S4) TEAFDEsRANEE T (1) 2 57 535 M & 131 VH 23 dr

SRR IR, N2 FMEZ TR SA EAFEDEE P A EEER (F2: A) s M
Sttt — 2 Bon, A2 R AR R S4 5 PAR B (2. B) o H, R%
ALK -S4 5 PAR & 83 =X HiZk(Cubic) % (R>=0.864, P<0.001) , =it 3 EH
Tl (P=0.015) FMRE4L (P<0.001) ; EHIALESH F S4 5 PAR 2R ik, (H
AR, BAESGRAMPORHEZ LT mot4l (P=0.034) FILEA (P=0.001) ; B
i 22 R ULBRE 22 (1) SA B PAR FEARIS 22 T3040 A1, 49 B 7 1o 6 4 H B 5 KA R /M5
BAETERERI -S4 5 PAR 283 IEAHE (R2=0.206, P<0.05) ; TMFRZ)3E SA BfE PAR F
e B, AR IEAN RS . 2 MM A 2 RHEYI BB MG S (P {HY <0.004) FIB R U1 &F
2% (P HIY<0.001) SA &35 KT HAth 4 Fhi £



2400 — - 2400 ————— — —
Y £%BE Full light | I bR Medium |ight B EEMFE SR
[ S48 High light | I EC4E Low light 2000 | Sorbus rhamoides | “Pleione hookeriana | Polygonatun punctatun
2000 1600

2
R*=0.206*
1200 g

_ T -~ o ; o B=00% 4 o
<A | o f [ [ g a
1 N 400 , Lo

|
|
|
\
|
|
1600 |
|
|
1200 | } 0
|
|
|
\
\
|
\
\
\

SFLEFL Stomatal area ( pm?)

|-\
MO0 g [ mERex [, g
o Imai punctuldta autleya gracilis
800 - 2000 | ce [
1600 |
wr 1200 | o o R2=0137
| ) | | .
800 R-oy 2oz H
0 ” v ——— w0} o5t | I
BEMTER ERAES EEMRZ EENEZ SUHER EBE
Sorbus  Rhododendron  Plejone Coelogyne Polygonatum Cautleya L L T L
rhamnoides moulmainense hooker iana punctulata punctatum gracilis 800600400200 0 800600400200 0 800 600400200 0
-2 i
M4 FE I Epiphytic species PAR(umol = m”+s)

T BE="T 2 E L bR 2 B PR TR B E 25 A, *.P<0.05 23, **. P<0.01, *** P<0.001.
INEE

Note: Value=Mean =+ SE. Different letters with bars in the lift figure represent significant differences for each
species (P < 0.05); In right figure *: P<0.05, **: 0.05<P<0.001, ***: P<0.001. The same below.

K 2. AFEDEER T 6 R A YRR A AL TAR (A AEH 4T (B)
Fig 2. A. Stomatal area in leaves of six epiphytes growing under different light (A) and their

relationships with PAR (B)
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Kl 3. AEDGERT 6 M AR B SSLEEE (A MEIE 4 (B) o Fig.3 Stomatal
density in leaves of six epiphytes growing under different light (A) and their relationships with

PAR (B).

2.1.3 SALIEE (SD TEAFDEsRALEE T i) 2 5 30 35 1 X Bl A 40 Hr
GEREIRN, NBEMFR LR A STEMROGA R ZR T H A 3 M4l (P1EH <0.029)



