22 6 Vol. 22,No. 6

2002 6 ACTA ECOLOGICA SINICA Jun. ;2002
°
1.2 1 1 3
° M M
(1. . 650223;2. . 07100235 3.
s 150040)
4 s (

). ( Do 4 .

\ a/b s .

B 4 o 4

Acclimation of Lamina Mass Per Unit Area, Photosynthetic
Characteristics and Dark Respiration to Growth Light Regimes in

Four Tropical Rainforest Species
FENG YU—I4Ong1.29 CA() Kun—Fang] ’ FENG Zhi—14il ) MA IJI’Ig‘3 (1. Kunnling Division

Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223, China; 2. College of Life
Science, Hebei University, Baoding 071002, China; 3. Department of Forest Resources and Environment . Northeast Forest
University s Harbin 150040 ,China). Acta Ecologica Sinica,2002,22(6):901~910.

Abstract : The morphological and physiological acclimation to three growth light regimes were explored in
seedlings of four tropical rainforest tree species during the foggy and cool season in 2000 at
Xishuangbanna, Yunnan province, China. The main purpose was to determine whether plasticity of
photosynthetic capacity and lamina mass per unit area (indicating leaf thickness) was greater in light-
demanding species than that in shade-tolerant species, and to determine the relative importance of
morphological and physiological acclimation. In seedling stage, the two species, Anthocephalus chinensis
(Lam. ) Rich.ex Walp. and Linociera insignis C. B. Clarke, are high light-demanding, and the two other
species, Calophyllum polyanthum Wall. ex Choisy and Barringtonia macrostachya (Jack) Kurz, were
shade-tolerant, according to the seedlings distribution of the four species in rainforest. The growth light
regimes used in this study were 50% , 25%, and 8% of the full sunshine, respectively. The 50% relative
irradiance is much stronger than that measured in tropical rainforest, and 25% and 8% relative irradiance
correspond with those measured in very large and small forest gaps., respectively. The typical rainforest

understory light intensity was not used in this study because high light-demanding species could not grow
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well at this weak light intensity.

All the seedlings of the four species could acclimate to the low growth light regimes used in this study
through decreasing lamina mass per unit area, lamina area based photosynthetic capacity and dark
respiration rate, light saturation point, light compensation point, and chlorophyll a/b ratio, and through
increasing lamina area based chlorophyll content. Lamina area based respiration rates and photosynthetic
capacity of the two shade-tolerant species were lower than those of the two light-demanding species. The
plasticity of photosynthetic capacity and lamina mass per unit area of the two light-demanders was higher
than that of the two shade-tolerant. For the two light-demanders, with the growth light eregimes
increasing lamina area based chlorophyll content decreased, and lamina area based and chlorophyll based
carboxylation efficiency increased significantly. This means that the two light-demanders increased the
allocation proportion of lamina nitrogen to Rubisco, while decreased the nitrogen allocation to chlorophyll.
Compared with the two light-demanders, under the low growth light regimes the two shade-tolerant was
higher in lamina area based chlorophyll content, and was lower in chlorophyll a/b ratio, lamina area based
photosynthetic capacity and dark respiration rates, light saturation point, light compensation point, and
the increment of their lamina area based photosynthetic capacity was not significant with the increase of
growth light regimes. This indicates that the capacity of acclimation to low light regimes for the two
shade-tolerant was stronger than that for the two light-demanders, but the capacity of acclimation to high
light regimes of the shade-tolerant was poorer than the two light-demanders. Physiological acclimation to
growth light regimes for the four tropical rainforest species was poor as judged by the decrease of lamina
mass based photosynthetic capacity and dark respiration rate with the increase of growth light regimes.,
which did not show the favorable plasticity for light acclimation.

The results above suggest that morphological plasticity is very important to acclimation to growth
light regimes for the four tropical rainforest species, and that lamina nitrogen allocation pattern is one of
the strategies of light acclimation, too. And also the results support the hypothesis that ecophysiological
traits of tree species determines their successional status and their seedling preferred habitats.

Key words: light acclimation; plasticity; lamina mass per unit area; photosynthetic characteristics; dark

respiration rate; tropical rainforest species
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Table 1 Phenotypic plasticity index. ( maximum — minimum ) /maximum. for each of the eleven structural and

physiological parameters of the four tropical rainforest species grown in different light regimes

Parameters
A. chinensis L. insignis B. macrostachya C. polyanthum
LWA(g *m ?) 0. 5787 0. 5460 0. 3847 0. 3209
Prax.a(pmol e m~ 1« s 1) 0. 4009 0.4189 0.0236 0.0533
Prax.chi (pmol « mmol~! » Chls™1) 0.6311 0.7162 0.4513 0.5183
Ry.a(pmol e m— 2+ s 1) 0. 3069 0. 1740 0. 2022 0.2328
CE (pmol e m~1 «s™1) 0. 3505 0. 2567 0. 3319 0.1503
CEchi(pmol » mmol ! « Chls™1) 0.5983 0. 6349 0.1990 0. 6077
LSP(pmol s m ' +s 1) 0.5784 0.6138 0. 5420 0. 3755
LCP(pmol s m~1+s™ 1) 0.4147 0. 3990 0. 5580 0. 4387
Chla(mmol » m~?) 0. 3815 0.5115 0.4612 0.5248
Chly (mmol « kg—1) 0. 7394 0.7782 0. 6684 0.6773
Chl a/b 0.1986 0. 3374 0.2632 0. 0568
Mean =+ Standard Error 0.4708=40. 0494 0.4897+0. 0576 0.371440. 0572 0.359740. 0653
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