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Photosynthetic Characteristics and Plasticity to Light in Tree
Seedlings with Different Shade Tolerant Ability in Nanjenshan Forest
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'Department of Forestry, National Pingtung University of Science and Technology, “Corresponding
author(ylkuo@mail.npust.edu.tw)

ABSTRACT: The photosynthetic characteristics of 30 naturally regenerated tree
seedlings in the windward forest of Nanjenshan, Kenting National Park were measured.
In addition, four photosynthetic characteristics under low light (2-10% relative light
intensity) and high light (24-36% relative light intensity) of four shade tolerant species
and two shade intolerant species were investigated to calculate their physiological
plasticity index. Their leaf morphological characteristics were also measured to calculate
morphological plasticity index. Among seedlings of the 24 shade tolerant species, 11 of
them had light compensation points at 3-5 umol m™s" and 12 species were around 5-8
pmol m?s. Seedlings of five shade intolerant species, on the other hand, had higher light
compensation points varying from 10 to 17 pmol m2s™. A significantly positive linear
relationship was found between light compensation point and dark respiration rate among
all species. It was also found that all seedlings of the four shade tolerant species grown
under low light had lower dark respiration rate, light compensation point, and light
saturation point, while these photosynthetic characteristics increased for the seedlings
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grown under high light. However, seedlings of shade intolerant species grown under high
light showed higher light saturated photosynthetic rates. Among studied 6 species,
Rhapyiolepis indica exhibited the highest physiological plasticity; Gordonia axillaris had
the highest leaf morphological plasticity; and Mallotus paniculatus showed the lowest in
both physiological and morphological plasticity indices. In conclusion, shade tolerant
species showed higher physiological and morphological plasticity to light than shade

intolerant species.
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Kenting National Park, light compensation point, light environment,

morphological plasticity index, photosynthetic plasticity index, shade tolerance
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