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Table 1

Corresponding relationship between experimental

treatment and experimental number
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Different capital letters indicate extremely significant
differences (P<C0.01) between treatments for C. rotundata ,
and different lowercase letters indicate extremely significant
differences (P <C0.01) between treatments for T. hemp-
richii.
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Fig. 2 Primary production rate (a) and average leaf area
(b) of T. hemprichii and C. rotundata under different water

temperature fluctuations
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Different capital letters indicate extremely significant
differences (P<C0.01) between treatments for C. rotundata ,
and different lowercase letters indicate extremely significant
differences (P <C0.01) between treatments for T. hemp-
richii.
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Fig. 3 Activity changes of SOD (a), CAT (b), POD
(¢) s APX (d) and MDA (e) in T. hemprichii and C. rotunda-

ta under different water temperature fluctuations
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Different capital letters indicate extremely significant
differences (P<C0.01) between treatments for C. rotundata ,
and different lowercase letters indicate extremely significant
differences (P <C0.01) between treatments for T. hemp-
richii.
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Fig.4 Changes of soluble sugar (a),soluble protein (b)
and Pro (¢) content in T. hemprichii and C. rotundata under
different water temperature fluctuations
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Different capital letters indicate extremely significant
differences (P <C0. 01) between treatments for C. rotundata ,
and different lowercase letters indicate extremely significant
differences (P < 0.01) between treatments for T. hemp-
richii.
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Fig. 5 Changes of chlorophyll a (a).chlorophyll 4 (b)
and carotenoids (¢) in T. hemprichii and C. rotundata under

different water temperature fluctuations
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Effect of Water Temperature Fluctuation on the Physiology and

Growth Characteristics of Thalassia hemprichii and Cymodocea

rotundata

SHAN Rongrong,SHI Yunfeng,ZHAO Muqiu, WANG Yingqi, LIU Mingzhong " "
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(Yazhou Bay Innovation Institute, Modern Marine Ranching Engineering Research Center of Hainan, Hainan Tropical Ocean Uni-

versity,Sanya, Hainan,572022, China)

Abstract: In order to explore the adaptability and adaptation mechanism of seagrass to water temperature fluc-
tuation, this study designed a water temperature fluctuation environment with fluctuation ranges of 0,2,4,6,
8 and 10 °C ,and took 27 “C as the fluctuation center. Thalassia hem prichii and Cymodocea rotundata were
planted in the above environment. At the end of the experiment, 14 indexes of growth status,oxidation and
antioxidant products, osmotic adjustment substances, photosynthetic pigments and photosynthetic fluores-
cence characteristics were measured to evaluate the changes of physiological and growth characteristics. The
results showed that compared with the constant water temperature,the aboveground productivity of the two
species of seagrasses was higher when the water temperature amplitude was 2—4 ‘C. The antioxidant enzyme
activity and cell osmotic adjustment substance content were lower,and the electron transfer rate of nutrient
and chlorophyll content and light reaction was higher, which showed a better growth status in general. How-
ever,as the water temperature amplitude exceeded this range, the above indicators showed the opposite
trend,and the peroxidation stress of seagrass increased gradually. Although seagrass can still resist this stress
by increasing the activity of antioxidant enzymes and the content of cell osmotic potential regulating sub-
stances,the resistance is limited. The environment with a amplitude of more than 8 ‘C was not conducive to
the growth of the two species of seagrass. In addition, with the increase of water temperature fluctuation, the
changes of physiological indexes of C. rotundata were all greater than those of T. hemprichii. Therefore, this
study suggested that the sensitivity of C. rotundata to water temperature fluctuation was higher than that of
T. hemprichii.

Key words: Thalassia hem prichii ;Cymodocea rotundata ;water temperature fluctuation;stress;plant physiol-

ogy;growth
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