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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 study 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 of Yunnan Province. The results were as follows: (1)
The stomatal area ( SA), 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 SA 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 indicate that
epiphytes have relatively weak adaptability to light change in subtropical forests. Epiphytes are 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 SA.
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Table 1  Growth characteristics of six vascular epiphytic species

Wi 2= 0y i Wik A= 22 AT et/ A XAk
Epiphytic species Epiphytic form Growth form Deciduous /Evergreen Distribution zone
B2 i AL A 2 fif A= AR o Mo =
Sorbus rhamnoides Hemiepiphyte Tree Deciduous Canopy
STk L PER AR INFRAR W Mo 2=
Rhododendron moulmainense Holoepiphyte Tree Evergreen Canopy
TR MR LA FR o VISR
Pleione hookeriana Holoepiphyte Herb Deciduous Canopy
B UL B == LR FAR R o=
Coelogyne punctulata Holoepiphyte Herb Evergreen Canopy
AL He kB2 AR R WX
Polygonatum punctatum Facultative epiphyte Herb Evergreen Trunk
2 % He LB 2 FR o X
Cautleya gracilis Facultative epiphyte Herb Deciduous Trunk

T FRMEM A, ATERR (A A B A SR R A Ve 1 R AR B A AR TR AR BB S HhI A B R B A >95% MM A
Yot KT K (Zotz,2005)

Note; Facultative epiphytes. 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).
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Fig. 2 Stomatal area in leaves of six epiphytes growing under different lights (A) and their relationships with PAR (B)
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Fig. 3 Stomatal density in leaves of six epiphytes growing under different lichts (A) and their relationships with PAR (B)
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