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Fig. 1 The growth rate curves of Phaeodactylum tricornutum during acclimation under different temperature and nutrient concentrations
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Fig. A, B, C, and D represent normal, Fe, N, and P nutrient limitation conditions, respectively
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Fig. 4 Rapid light response curves of Phaeodactylum tricornutum under different temperature and nutrient concentrations
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INTERACTION BETWEEN HIGH TEMPERATURE AND NUTRIENT RESTRIC-
TION ON GROWTH, PHYSIOLOGY, AND GENE EXPRESSION OF PHAEO-
DACTYLUM TRICORNUTUM

LIU Ze-Xi, ZHU Yue-Qi, WANG Zi-Teng, WANG Xin-Wei and JIANG Hai-Bo
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: Diatoms are one of the most important groups of marine phytoplankton. Warming and nutrient limitation are
the most important limiting factors affecting the growth and metabolism of marine diatoms in contemporary oceans.
However, the effects of their complex interaction on diatoms have received little attention. In this study, the marine
model diatom Phaeodactylum tricornutum was used as the research material, and the growth, physiological indexes,
and expression of nutrient limitation marker genes were measured under different temperature and nutrient concentra-
tion conditions. The results showed that the effects of nitrogen and phosphorus nutrient limited on the growth of algal
cells were increased by warming, while the effect of iron limitation was reduced. The gene expression analysis further
verified the difference between the interaction of warming and limitation of macro elements (nitrogen and phosphorus),
and interactive effects of microelement (iron) limitation. The above results reveal that the physiological response of
diatoms to the interaction between warming and nutrient limitation is not consistent. In the context of global warming,
rising temperature may strengthen the nitrogen and phosphorus limitation of diatoms, but reduce the iron limitation,
thus affecting the change trend of primary productivity in different sea areas.

Key words: Warming; Nutrient limitation; Interaction; Phaeodactylum tricornutum; Physiological response; Gene
expression
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