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Effect of Shading on Chlorophyll Fluorescence Parameters in Leaves of
Seedlings of Eight Mangrove Species

ZHU Yimin!?3, LI Ting"*?, SUN Dangge'?3, YE Wanhui'>**, SHEN Hao!>***

(1. Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems, Guangdong Provincial Key Laboratory of Applied Botany, South
China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. South China Botanical Garden, Guangzhou 510650, China; 3. University of
Chinese Academy of Sciences, Beijing 100049, China; 4. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458,

China)

Abstract: The restoration and reconstruction of mangrove wetland ecosystems is one of the key research fields in
ecological restoration in the coastal zones of South China. How to optimize the assembly of mangrove species is
the priority to be concerned in the restoration and transformation of mangrove forest community. In order to
reveal the ecophysiological strategies to light conditions of mangrove plant species and provide theoretical
guidance for optimal assembly of mangrove community structure, the characteristics of leaf chlorophyll
fluorescence parameters in seedlings of eight mangrove plant species, such as Sonneratia apetala, Kandelia

candel, Bruguiera gymnorrhiza, Aegiceras corniculatum, Acanthus ilicifolius, Acrostichum aureum, Heritiera
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littoralis and Hibiscus tiliaceus, under different light intensities (100%, 45%, 30%, and 10% of natural sunlight)
were studied using shading control experiment. The results showed that all of eight mangrove plant species
appeared a significantly higher maximal photochemical efficiency of PSII (F./Fm) and actual photochemical
efficiency of PSII (®PSII) in shading treatments, while the significant lower electron transport rate (ETR) was
found in shading treatments in seedlings of eight mangrove species. Under 100% light intensity, S. apetala, K.
candel, A. corniculatum, Heritiera littoralis and Hibiscus tiliaceus had higher F./Fy, than the other three mangrove
plant species, while 4. corniculatum and Heritiera littoralis had higher ®PSII and ETR than B. gymnorrhiza, A.
ilicifolius and A. aureum. Therefore, Sonneratia apetala, K. candel, A. corniculatum, Heritiera littoralis and
Hibiscus tiliaceus had high light energy utilization, while A. corniculatum and Heritiera littoralis could make
better use of high light and dissipate excess light energy to protect photosynthetic organs, thus these five mangrove
species are suitable to be planted as upper layer tree species in mangrove forests. In contrast, the ®PSII of B.
gymnorrhiza, A. ilicifolius and A. aureum were lower than 0.2, and ETR was only 20%-33% of those of sun plant

species like S. apetala, indicating that they are suitable to be used as understory species in dense mangrove forests.
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Table 1 One-Way ANOVA (F value) of leaf F,/F,, ®PSII and ETR of eight mangrove seedlings under shading

Y Species 47’5 Abbreviation Fy/F OPSII ETR
TeHE S Sonneratia apetala Sa 3.90" 48.22™ 23.71°*
it Kandelia candel Ke 6.74™ 113.33™ 10.27™
AWML Bruguiera gymnorrhiza Bg 1.74m 48.81™"* 2.70"
WTER Aegiceras corniculatum Ac 12.49™ 63.48™" 3533
FRE Acanthus ilicifolius Ai 6.36™ 99.81°** 10.32*
X% Acrostichum aureum Aa 24.50"" 107.53"* 5.49™
R Heritiera littoralis Hl 11.59" 16.87"" 10.00
TiHE Hibiscus tiliaceus Ht 5147 4847 7.24"

ns: P>0.05; *: P<0.05; **: P<0.01; ***: P<0.001. F\/Fn: BAGHFEETRE; OPSILE 6 RGNSLFRIG S R0%; ETR: A0 H Tl . TR
ns: P>0.05; *: P<0.05; **: P<0.01; ***: P<0.001. F,/F,,;; Maximum photochemical quantum efficiency; ®PSII: Actual photochemical efficiency of

photosystem II; ETR: Relative electron transport rate. The same below
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Fig. 1 Effect of shading on maximal photochemical efficiency (F./Fy) in leaves of eight mangrove seedlings. Sa, Kc, Bg, Ac, Ai, Aa, HI, Ht see Table 1.

Different letters indicate significantly differences at 0.05 level. The same below

F2 &N 8 PR MAED S (¥ Fu/Fry ©OPSIL AT ETR

Table 2 F,/F,, ®PSII and ETR in leaves of eight mangrove seedlings under natural full sunlight

TEY) Species F./Fn ®PSII ETR
TMEZ Sonneratia apetala 0.69a 0.23bc 97.6ab
Al Kandelia candel 0.68ab 0.23be 105.6ab
AW Bruguiera gymnorrhiza 0.55bed 0.12d 37.4b
WFE Aegiceras corniculatum 0.65ab 0.32ab 154.2a
ZWRE Acanthus ilicifolius 0.63abc 0.13cd 58.0b
KBk Acrostichum aureum 0.51cd 0.18cd 51.4b
WM Heritiera littoralis 0.50d 0.37a 151.2a
M Hibiscus tiliaceus 0.64ab 0.16¢cd 65.4b
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Fig. 2 Actual photochemical efficiency (OPSII) in leaves of 8 mangrove seedlings under shading
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Fig. 3 Effects of shading on electron transport rate (ETR) in leaves of eight mangrove seedlings
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