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Light energy utilization and dissipation in seedlings of three tropical rain forest tree species with different ece-
logical habits. ZHANG Jiaolin, CAO Kunfang ( X ishuangbanna Tropical Botanical Garden, Chinese Academy
o Sciences, Mengla 666303, China).—-Chin. J. Appl. Ecol. ,2004,15(3) : 372~ 376.

In this study, the light energy allocations between photochemical reactions and heat dssipation in the seedlings of
three tropical rain forest tree species were investigated under three light regimes (100% , 25% and 8% of full
sunlight) by using chlorophyll fluorescence technique. These tree species are Anthocephalus chinensis ( Rubt+
aceae) , a pioneer species, Pometia tomentosa ( Sapindaceae) , a canopy climax species, and Horsfieldia teiratepala
(Myristicaceae), a sub-canopy climax species. Under the same light levels, A. chinensis had a higher maximum
photosynthetic rate ( Pma) and maximum electron transport rate ( ETR ,x) than P. tomentosa and H. te
tratepala. From the light response curves of light energy allocations, all test species had a decreased fraction of
light energy allocated to photochemical reactions, while the fraction of light energy allocated to heat dissipation
was increased with light intensity. The fractions of light energy allocated to photochemical reactions and heat dis-
sipation were negatively correlated with very high significance. Compared to other two species, A . chinensis allo-
cated more light energy to fractions of photochemical reactions, and had w eaker and unsaturated heat dissipation.
But, when growing under 100% sunlight, this species had less excess light energy to be used for photosynthesis,
so that, it did not suffer from photoinhibition. In contrast, more light energy w as allocated to fractions of heat dis-
sipation in both P. tomentosa and H . tetratepala seedlings. Grow ing under 100% sunlight, these two species re-
ceived more excess light energy, which caused photoinhibition. Our results support the idea that light require-
ments for the regeneration of three tropical tree species under different ecological habits are related to their chas-
acteristics of light energy utilization and dissipat ion.

Key words Anthocep halus chinensis, Heat dissipation, Horsfieldia tetratepala, Photosynthesis, Pometia to-
mentosa, Seedlings, Tropical rain forest tree species.
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Table 1 Characteristics of species selected
S pecies Family Height ~ Natural digribution Light conditions of T ree types
(m) seedling regeneration
30 Pioneer species

A nthoephalus chinensis Rubiaceae

30

Pometia tomentosa Sapindaceae

15~ 25

Horsfieldia tetr atepala Myristicaceae

Secondary forest
T ropical seasonal rain forest Medium or small gaps

T ropical seasonal rain forest Small gaps or understory

Large gaps or forest edge

Climax species

Climax species
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Table 2 Maximum photosynthetic rate, maximum electron transport rate and predawn F,/ F, in three tree species under three different light levels

A nthocephalus chinensis

Pometia tomentosa

Hor sfieldia tetratepala

Item 25% 8% 25% 8% 25% 8%
Full 25% 8% Ful 25% 8% Full 25% 8%
sunlight sunlight sunlight sunlight sunlight sunlight sunlight sunlight sunlight
17.32 Aa 14.13 Ab 10.15 Ac 7. 65 Ba 6.61Bb 5.47Be 5.26 Cb 7. 4 Ba 3.96 Ce
M aximum photosynthetic rate
(Hmol CO2* m™ Zeg™ 1)
354 Aa 301 Ab 249 Ac 216 Ba 220 Ba 192 Bb 160 Cb 226 Ba 116 Ce
Maximum eledron transport rae
( Hmol photorr m™ Zog” h
Fyv/Fm 0.864 Aa 0.867 Aa 0. 869 Aa 0. 781 Bb 0. 814 Ba 0.815 Ba 0. 769 Bb 0. 825 Ba 0.842 Aa

Predawn F /F

Data were means;

M eans of different species under same light

conditions sharing same cepital ld ters were not significantly diff erent; Means
of same species under different light conditions sharing same small letters were not significantly different, P< 0.05, n= 3~ 5.
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Fig. 1 Light response curves of NPQ in three tree species under different light
a: A nthoceephalus chinensis; b:
Sunlight 25% ; IIL Full sunlight.
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Fig. 2 Albcations betw een photoch emical reactions and heat dssipation of light energy absorbed by leaves of three tree species under different light con-
ditions in relation to light intensity.
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Fig. 3 Correlations of fractions between photochemical reactions and heat dissipation in three species under different light conditions.

W0, I (b [c
~ 30 | = 5
§
220 11 - -
=
— 10} - -
I
oR f . . , ] A . . , - . A .
0 500 1000 1500 2000 O 500 1000 1500 2000 o0 500 1000 1500 2000
X EEEAE Light intensity (1 mol » m” * s™)
4 3 1- (P+ D)
Fig. 4 Light response curves of 1- (P+ D) in three tree species under different light con ditions.
P: PSI Fractions of light energy absorbed in PS Il antennae that & utilized in photochemical reactions, D:
PSII Fractions of light energy absorbed n PSII antennae that is dissipated thermally.
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