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carbon fixation capacity of five mangrove
tree species in Zhanjiang City
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Abstract: The photosynthetic characteristics of five mangrove tree species in Techeng Island of Zhanjiang City were
measured by Li-6400 photosynthetic measurement system to explore the factors on diurnal course of photosynthesis
and evaluate their photosynthetic carbon fixation capacity. The results showed that daily variation of net photosyn-
thetic rate in leaves of Kandelia candel and Rhizophora stylosa presented a single-peak curve, however, Avicennia
marina » Bruguiera gymnorhiza and Aegiceras corniculatum presented a double-peak curve and an obvious “midday

depression” phenomenon occurred, with the peak values at 10:00 am and 14:00 pm. Among them, midday-depres-
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sion of photosynthesis in Avicennia marina and Bruguiera gymnorhiza was affected by stomatal limitation,howev-
er, Aegiceras corniculatum was affected by non-stomatal limitation. By path analysis. photosynthetic active radiation
(PAR) was the decision factors and vapor pressure deficit (VPD) was the main limiting factors which affecting the
characteristic of net photosynthetic rate ( Pn) of Avicennia marina and Aegiceras corniculatum. In contrast to the
situation of Avicennia marina and Aegiceras corniculatum , leaf temperature (T,) was the main limiting factor and
stomatal conductance (Gs) was the decision factor which affected Pn of Rhizophora stylosa and Kandelia candel. Gs
was also the decision factors which affected Pn of Bruguiera gymnorhiza. The daily net carbon fixation amount was
significant different among the five mangrove trees based on the leaf net photosynthesis rate, of which Kandelia can-
del was the highest (13.83 g +» m” + d"), followed by Avicennia marina and Aegiceras corniculatum (9.48 and 8.24
gem’ + d', respectively), the lowest was Bruguiera gymnorhiza and Rhizophora stylosa (6.72 and 6.30 g *
m”’ « d', respectively). The light compensation point (LCP) values of five mangrove trees ranged from 28.3 to 37.0
pmol » m”* + s which showed the typical properties of sun plants. The light saturation point (LSP) values range be-
tween 169.3 and 1 189.3 pmol * m* « s of which Aegiceras corniculatum was the largest but Rhizophora stylosa is
minimal. There were significant differences among the five mangrove tree plants of apparent quantum yield (AQY)
(P<C0.01), of which Avicennia marina was up to 0.064 mol * mol" while Bruguiera gymnorhiza was the lowest

0.005 mol * mol"'. The magnitude on grey correlation degree between light response parameters and daily net photo-

synthetic carbon fixation in leaves of mangrove tree species was the maximum net photosynthetic rate (P,,,), LSP-
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LCP, AQY s LSP and LCP.
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Fig. 1

in leaves of five mangrove tree species

Daily courses of net photosynthetic rate
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able ath analysis on the net photosynthetic rate and its affecting factors of five mangrove tree species
Table 1 Path 1 h ph h d ff f ff p
e AN HEE R R [8] $2 38 42 &2 2L Indirect path coefficient LIPSV YR RE(RY)
T B Affecting Directpath Correlation Decision
ree species factors coefficient Gs Ci VPD T, PAR coefficient coefficient
H s 0.3 -0.547 0.579 -0.155 0.25 0.05
[SE=g: G 82 1 258 1
Avicennia marina Ci -1.321 0.158 1.191 -0.678 -0.650 -0.029
VPD -1.247 -0.177 1.263 0.715 0.554 -2.935
PAR 0.861 -0.069 1.041 0.797 0.631
At Gs 0.971 -0.189 -0.002 0.780 0.572
Bruguiera
gymmorhiza Ci -0.498 0.368 -0.132 -0.262 0.013
PAR 0.205 -0.011 0.320 0.514 0.169
i Gs 0.737 0.638  -0.718  0.312 0.969" " 0.885
Kandelia candel
VPD 0.952 0.494 -0.932 0.270 0.785 0.588
T, -0.943 0.561 0.940 0.299 0.858" -2.506
PAR 0.377 0.610 0.682 -0.747 0.922 * 0.553
EAR(TZ 1} Gs 0.624 -0.264 0.168 0.394 0.921 % 0.760
Rhizophora stylosa
VPD 1.023 -0.161 -0.891 0.106 0.077 -0.888
T, -0.896 -0.117 1.017 0.142 0.147 -1.065
PAR 0.501 0.490 0.217 -0.254 0.954"° " 0.705
A AL Ci -0.095 1.094  -0.640  -0.690 -0.331 0.054
Aegiceras
corniculatum VPD -1.587 0.066 0.807  0.521 -0.194 -1.903
T, 0.836 0.073 -1.518 0.659 0.035 -0.639
PAR 0.918 0.072 -0.901 0.600 0.688

TEe o Fx % 35 3 on A OCPEIS F) 0.05 A1 0.01 K35 K.

Note: * and * * indicate significant correlation at 0.05 and 0.01 levels, respectively.

m? e d' A1 13.83 g+ m? « d L U F T HERITR 18
W, ZLIEMERY H e [R] Al 1 R0 H T AR R N G H
[7i) A 52 0 H I e o BK OB Y 46 20
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Table 2 Net carbon fixation of five mangrove tree species

el e

I ] i

?Tﬂ] shecies Net assimilation ~ Net carbon fixation
Tee speaes (mmol*m”«d") (gem’«d")
B Avicennia marina 269.21+10.42b 9.4840.37b

AW Bruguiera gymnorhiza 190.90+21.73a 6.724+0.77a

i Kandelia candel
LTI Rhizophora stylosa

WAL Aegiceras corniculatum

392.82+£19.83¢
178.85+14.14a
233.98£8.63b

13.832£0.70c
6.3040.50 a
8.24+0.30b

T BRSO M AR R [ SR [ B R 25 5 3 (P<<0.05), ],
Note: Data were means £ SE; Values followed by different letters in the

same column are significant difference at P<20.05. The same below.
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Fig. 2 Responses of net photosynthetic rate to photosynthetic

photo flux density (PPFD) in leaves

of five mangrove tree species
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Table 3 Comparison of light response parameters

in the leaves of five mangrove tree species

LSP P

e Ff L(ﬁ (pmol » (pmol « AQIY

Tree species (;émo 1. m”’ . m” e (morl'
m- s ) B . mol™)

st s)

EE:g:! 73.7+% 390.7+£ 19.3+ 0.064 £

Avicennia 4.7ab 1.2ab 1.1¢ 0.001d

marina

A 137.0+ 935. 7+ 3.8+ 0.005+

Bruguiera 14.6¢ 54.1bc 0.3a 0.001a

gymnorhiza

B 68.3% 374.0+ 14.8+ 0.048+

Kandelia 2.4ab 10.1ab 1.6b 0.004cd

candel

EAR(Z)) 28.8% 169.3+ 4.1+ 0.034=+

Rhizophora 5.2a 49.6a 0.2a 0.007bc

stylosa

Hel A6 A% 116.6 1189.3+ 11.9+ 0.019+

Aegiceras 13.2bc 78.0c 1.2b 0.001ab

corniculatum

R4 AMMBMHREXRMESHS B SERENXERE
Table 4 Relational grade between light response
parameters and net carbon fixation

in leaves of mangrove trees

S ;2 %
Light response LCP LSP
parameter

Relational
grade

LSP-LCP P.. AQY
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