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Abstract: The photosynthetic physiological and ecological characteristics of plants are an important basis for the

selection of plant species for restoration and reconstruction of degraded ecosystems. In order to study the photosynthetic
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physiological and ecological characteristics of different mangrove plants, from April to May in dry season and from July to
September in rainy season of 2021, the LI-6400 photosynthetic measurement system was used to monitor the
photosynthetic physiological parameters and main ecological factors of Kandelia obovata and Bruguiera sexangular in
Dongzhaigang National Nature Reserve. The effects of major ecological factors on net photosynthetic rate were analyzed
by using path analysis. The results were as follows: (1) The daily average net photosynthetic rate of Kandelia obovata in
the dry season (8.43 umol” -s™) was slightly lower than that in the rainy season (8.67 wmol™ -s™) , and the difference
was not significant. In contrast, the rate of Bruguiera sexangular in the dry season (7.03 umol™ -s™) was significantly
lower than that in the rainy season (9.41 pmol™ +s™ ). The rate of Kandelia obovata was significantly higher than that of
Bruguiera sexangular in dry season, while the rate of Kandelia obovata was significantly lower than that of Bruguiera
sexangular in rainy season. (2) The daily average variations of transpiration rate, stomatal conductance and intercellular
CO, concentration of Kandelia obovata were smaller than those of Bruguiera sexangular and the water use efficiency was
also lower than that of B. sexangular in dry and rainy seasons. (3) There was a phenomenon of “midday depression of
photosynthesis” in both dry and rainy seasons of Kandelia obovata and Bruguiera sexangular. In dry season, the main
reason for the phenomenon of Kandelia obovata might be due to non-stomatal limitation, while Bruguiera sexangular due
to stomatal limitation. In rainy season, the phenomena of two mangrove plants were both mainly caused by stomatal
limitation. (4) In the dry season, the main decision factor affecting the net photosynthetic rate of Kandelia obovata was
photosynthetically active radiation, and the main limiting factor was relative humidity, while ecological factors played a
limiting role on the net photosynthetic rate of Bruguiera sexangular of which saturated water vapor pressure difference was
the main limiting factor. In the rainy season, the main decision factor was photosynthetically active radiation, and the
main limiting factor was saturated water vapor pressure difference for both Kandelia obovata and Bruguiera sexangular. In
summary, Kandelia obovaia is more adaptable to habitat changes, and Bruguiera sexangular not only has better drought
tolerance performance, but also more suitable for hot and rainy habitats, which will be the scientific reference for the
selection of plant for restoration and reconstruction of degraded mangroves.
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Table 1

Growth situation of two mangrove

plants in sample plots

e i W Rz
Species Tree age  Tree height Base diameter
opeaies (a) (m) (em)

ot 5 2.04x0.21 10.46+0.11

Kandelia obovata
I 5 1.74+0.13 8.52+0.21

Bruguiera sexangular
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1.3 ¥4 4032 F0 53
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Fig. 2 Daily changes of G,, C, and L, of Kandelia obovata and Bruguiera sexangula in dry and rainy seasons

G, VLK T, BEOGHR IR 1 B AR T B3 AT (348 W3 R R
FEER,2008 ; Feng et al., 2022) , i LA AH 9 1Y ¥
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IR P, G, e TR T R 2 U0 3 1 T

KO, 3 3282 5 K i A S T A R Ol 400 ) 1 22
FAT X (B304 20105 Xing et al., 2019) ;¥ 2T}
ERVERR RN 59 , T 2R K 2 WK R B AR, A A
Tt ER AR A 55 v AR K TR 2R AR R A T K
ol B 00 A VA A K 5 i A S TR ' 0 ) i i TR
i, SV K R P AN LA B o' R i B O vy T
FHA A E AR Y EZ R
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Table 2 Correction coefficients, path coefficients and decision coefficients between P, and ecological factors

» - kA HEEER X B AR PR R A
B H 7 EX 0 ZH Indirect path coefficient Decision
Season Plar.ll Ecological ~ Direct path  Correlation coefficient
spectes factor coefficient  coefficient PAR T, RH VPD Bt R’
e il PAR 1.226 0.883 s 0.441 -0.442 -0.342 -0.343 0.662
Dry Kandelia T, 0.532 0.608 * 1.016 -0.541 -0.399 0.076 0.363
season obovata RH 0.573  -0.474 %%  —0.947 -0.502 0.402 -1.047 -0.871
VPD —0.412  0.564 #x 1.018 0.516 -0.559 0.976 -0.634
% PAR 1.372 0.566 0.516 -0.434 -0.887 -0.806 -0.356
Bruguiera T, 0.650 0.131 1.089 -0.595 -1.012 -0.519 -0.252
sexangula RH 0.632 0.071 -0.943 -0.612 0.995 -0.561 -0.309
VPD -1.055 0.127 1.153 0.624 -0.596 1.182 -1.380
2 ] PAR 1.195 0.857 0.087 -0.103 0.322 -0.338 0.620
Rainy Kandelia T, 0.147 0.256 0.709 -0.187 -0.415 0.109 0.053
season obovata RH 0.191 -0.183 -0.650 -0.144 0.420 -0.374 -0.106
VPD -0.467  0.316 % 0.824 0.130 -0.171 0.783 -0.503
T PAR 1.040 0.812 0.540 -0.319 -0.448 -0.228 0.551
Bruguiera T, 0.972 0.215 0.578 -0.648 -0.687 -0.757 -0.526
sexangula RH 0.666 -0.089 -0.499 -0.945 0.689 -0.755 -0.562
VPD -0.750 0.149 0.621 0.890 -0.612 0.899 -0.786

TE: o FORHUE A (P<0.01) 5 + Fom i F MK (P<0.05)

Note: #** indicates extremely significant correlations (P<0.01); * indicates significant correlations (P<0.05).

CALTWEH L Hahn, W PR Ay 3 2 5 2 <
LR RS, 2 ¢, LFm L, F R, W P, R AL
EILH KRG, AR AR, BRSO
NS PAAAE A PR 4 B HALEIFA
I, SZFEPOMHAE P, NEERE, C, BT L, TR, 3R
HR R P, TR 8 T AR ALBR &, gk /e 45
(2021a) AF5T & B, = il A8 IR B AR RA i i b it 2
KEmMPS TAPS 1 80% 5 X 5235 11
o I AT B S BRI I B I SR R B R A6 R
A iR sk E AR AL, PS T PS TIEHET
Fe, gl P, TR, BRI P, R R BB
W,CFREH L, BTt RIS REE P, TR TR
FLBR I, 52 10 R I R R L 2R R, PR KB
A R KER BE RN, Tk BE %) T e 2 A5 I R PR A
XoF 358 553 %) Vg SEE T K PRI M, 8 R 2R s R K, &
FOFLCH M Rt A i %R B (B 530, 20105
Reef et al., 2015) . RN Z&, AP LA 7E “ &
AR E, P, N BRI B BN, L, BT A B R A
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