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Abstract: The distribution of seagrass meadows in intertidal zone is determined by the intensity of desiccation stress. The
physiological characteristics of plants are the important basis to reflect their environmental stress effects. In order to
explore the effects of the duration of photothermal desiccation stress on the physiological characteristics of seagrass during
the tidal cycle, taking the tropical dominant seagrass Thalassia hemprichii as the research object, a simulation
experiment was carried out in a solar greenhouse with high temperature (41.0-44.5 °C) and strong light (633-1 682
wmol « m” + ™) environmental conditions. The effects of different desiccation time (0, 10, 20, 40, 60, 90 min - d',
continuous for 7 d) on the growth rate, photosynthetic pigment content and photosynthetic fluorescence parameters of the
leaves, as well as on the activities of antioxidant enzymes and the contents of nonstructural carbohydrates and secondary
metabolites of leaves and roots were studied. The results were as follows: (1) The diurnal periodic photothermal
desiccation of <10 min - d"' had no significant effect on the growth rate and physiological characteristics of T. hemprichii
(P>0.05). (2) Under the photothermal desiccation conditions, the damage of T. hemprichii leaves increased, the color
of leaves changed from green to brown, and the growth rate of leaves decreased with the extension of desiccation
time. Meanwhile, the photosynthetic pigment content, chlorophyll a/chlorophyll b and the chlorophyll fluorescence
parameters of leaves showed a downward trend; the contents of MDA and soluble sugar and the activities of POD, SOD
and CAT of leaves and roots showed an upward trend; whereas the contents of starch, total phenol and total flavonoids in
leaves increased first and then decreased. (3) The diurnal periodic photothermal desiccation of 90 min « d”' was the
upper limit of incomplete inactivation for T. hemprichii chloroplast PS II photosynthetic reaction center. In summary, a
long term photothermal desiccation stress during tidal cycle has negative impacts on the growth and physiological
characteristics for T. hemprichii. The results provide the reference for understanding the distribution of tropical seagrasses

in the intertidal zone and the location selection of seagrass meadows for ecological restoration.
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Table 1  Chlorophyll fluorescence parameters of Thalassia hemprichii leaves for different photothermal desiccation treatments
e 4% Z 5240 Chlorophyll fluorescence parameter
Treatment
F, F, F/F, qp (2 ETR

CK 245+47a 1076+251a 0.70+0.03a 0.50+0.07a 0.29+0.06a 11.42+2.26a
PTD10 320+142a 1159+108a 0.73+0.10ab 0.49+0.09a 0.24+0.04ab 9.37+1.39ab
PTD20 305+49a 745+48h 0.59+0.09bc 0.45+0.09ab 0.22+0.02ab 8.73+1.00ab
PTD40 278+57a 577+123be 0.52+0.04¢ 0.41+0.04ab 0.21+0.05b 8.17+1.80b
PTD60 226+79a 423+93¢ 0.48+0.08¢c 0.40+0.03ab 0.18+0.02b 7.28+0.60b
PTD90 187+19a 350+56¢ 0.45+0.11c 0.35+0.03b 0.17+0.03b 6.65+1.13b

TE: AR RS AR 225 B3 (P<0.05),

Note: Different letters indicate significant differences between treatments ( P<0.05).
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