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Effects of Light Intensity on Leaf Gas Exchange Characteristics of
Seedlings of Eight Mangrove Species

YE Qing!??, ZHU Yimin*, TAN Shujuan’, LI Ting"*?, YANG Wenjing"??, LIU Ya'*3, SHEN Hao'?*"
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Henan, China; 5. Wuhan Institute of Landscape Architecture, Wuhan 430081, China)

Abstract: To explore the eco-physiological adaptation strategies of mangrove plants to light intensity and guide
the species configuration of different layers in artificial mangrove communities, eight common mangrove species,
including Sonneratia apetala, Kandelia obovata, Bruguiera gymnorhiza, Aegiceras corniculatum, Acanthus
ilicifolius, Acrostichum aureum, Heritiera littoralis, and Talipariti tiliaceum, were selected as research subjects.
Through shading control experiments, the leaf gas exchange parameters, water use efficiency (WUE), and
photosynthetic nitrogen use efficiency (PNUE) of one-year-old seedlings under different growth light intensities
(100%, 45%, 30%, and 10% of natural light intensity) were compared. The results showed that the net

photosynthetic rate (Pn) of B. gymnorhiza, Aegiceras corniculatum, and Acanthus ilicifolius did not show

ek H #: 2024-12-06 2 HH: 2025-01-20

EEWHE: HKE IR RIQ2023YFE0113100); |~ ARAMLFHE GIHT I H (2017KICX036, 2019KICX015) %t B

This work was supported by National Key R&D Program of China (Grant No. 2023YFE0113100), and the Project for Forestry Science and Technology
Innovation in Guangdong (Grant No. 2017KJCX036, 2019KJCX015).

EH I (1998 424, 2, fiid:, I DN A AR S . E-mail: yeqinggg@scbg.ac.cn

* J@IRfE# Corresponding author. E-mail: shenhao@scbg.ac.cn



672 s AR ) 2 3k 133 %

statistical differences under different light intensities, while K. obovata, Acrostichum aureum, H. littoralis, and T.
tiliaceum exhibited higher P, under 45% or 30% light conditions, indicating that B. gymnorhiza, Aegiceras
corniculatum, and Acanthus ilicifolius showed better adaptability to different light intensities in terms of Py. The
stomatal conductance (gs) and intercellular CO, concentration (C;) of K. obovata, Aegiceras corniculatum, H.
littoralis, and T. tiliaceum under 100% light intensity were significantly lower than those under shading
treatments. The WUE of Aegiceras corniculatum and Acrostichum aureum under shading conditions was
significantly higher than that under full light conditions, indicating that the WUE of Aegiceras corniculatum and
Acrostichum aureum showed adaptability to low light. The PNUE of the seven mangrove species except
Aegiceras corniculatum increased under shading conditions. The chlorophyll content of the eight mangrove
species increased with the increase of light intensity, but their trends in chlorophyll a/b were different. Therefore,
Bruguiera gymnorhiza, Aegiceras corniculatum, Acanthus ilicifolius, and Acrostichum aureum are more shade-
tolerant and suitable for planting under the forest canopy, while K. obovata, H. littoralis, and T. tiliaceum are
more suitable as middle and upper layer tree species or for planting under a less dense canopy.

Key words: Mangrove species; Light intensity; Gas exchange characteristics; Water use efficiency; Photo-

synthetic nitrogen use efficiency
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Table 1 One-Way ANOVA analysis (F value) of light intensity on leaf P,, g, Ci, E, WUE and PNUE in seedlings of eight mangrove species

LizY] 45 P, [umol COy/ gs[mol G E [mmol WUE (umol PNUE [umol

Species Abbreviation (m?+s)] H,0/(m?'s)] (umol/mol) H,O/(m?>s)]  COy/mmol H;O0)  CO,/g N-s)]
TCINRE S Sonneratia apetala Sa 1.51m 0.30m 1.15m 0.37" 0.36™ 10.10™
AW Kandelia obovata Ko 3.55" 5.74™ 5.03" 4.14" 2.71m 17.97°
AW Bruguiera gymnorrhiza Bg 2.22ms 3.32° 1.64m 2.84ms 2.99ns 7.01™"
W Adegiceras corniculatum Ac 0.31m 3.12m 3.82" 13.61" 463" 2.28m
HRE Acanthus ilicifolius Ai 0.27" 0.28" 0.44™ 1.18™ 2310 467"
X Acrostichum aureum Aa 3.54" 4.86" 1.36™ 7.16™ 6.26™ 10.60™"
HRINB Heritiera littoralis HI 429" 7.06™ 10.04™ 0.48ns 0.19" 8.78™"
W Talipariti tiliaceum Tt 3.60" 497 13.70™" 3.32" 1.39m 16.78™"

*: P<0.05; **: P<0.01; ***: P<0.001; Py: {$6HHE; g0 SILTEE; Cio MR CO K, E: 7818 % WUE: /K 2)FI 2% PNUE: St& %A 2k

%, TH

*: P<0.05; **: P<0.01; ***: P<0.001. P,: Net photosynthetic rate; gs: Stomatal conductance; C;: Intercellular CO; concentration; E: Transpiration rate;

WUE: Water use efficiency; PNUE: Photosynthetic nitrogen use efficiency. The same below
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Fig. 1 Leaf net photosynthetic rate (P,), stomatal conductance (gs), leaf internal CO, concentration (C;) and transpiration rate (£) of 8 mangrove seedlings under different

light intensities. Different letters upon column for each species indicate significant difference at 0.05 level. Abbreviations of species see Table 1. The same below
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Fig. 2 Water use efficiency (WUE) and photosynthetic nitrogen use efficiency (PNUE) of eight mangrove seedlings under four light intensity treatments
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Table 2 One-Way ANOVA (F value) of light intensity on leaf chlorophyll

content in seedlings of eight mangrove species

%) Species Chla Chl b Chl a+b Chl a/b
Sa 21.16" 27.04" 2277 4472
Ko 28.92*** 23.34™ 27.27" 6.69*
Bg 83.24" 94.61" 86.64"** 29.59"*
Ac 46.33" 3032 41.03" 14.82"
Ai 32.90"" 27.29" 3164 12.09"
Aa 82.96"" 58.98""" 7839 3.25
HI 63.92"" 68.98""" 6537 9.69™
Ht 45,01 59.84"** 48.66™ 10.33*
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