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Fig.2 Growth curves of G. catenatum in different concentrations of different phosphorus sources
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EFFECTS OF NITROGEN AND PHOSPHORUS SOURCES ON GROWTH AND
ASSIMILATION ENZYMES OF DINOFLAGELLATE GYMNODINIUM CATENATUM

SHI Jing-Yuan"?®, LIU Yun"? ~ZHANG Ying-Xin"?, ZHANG Xu-Tao"?,
SONG Shu-Qun"?, LI Cai-Wen"***
(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Marine Ecology and Environmental Science laboratory, Laoshan Laboratory, Qingdao 266237, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for Ocean Mega-Science, Chinese Academy of Sciences,
Qingdao 266071, China)

Abstract

G. catenatum was carried out in different sources (species) of nitrogen and phosphorus. G. catenatum was able to grow well on

To classify the adaption mechanism of Gymnodinium catenatum to nitrogen and phosphorus, a batch culture of

multiple N and P substrates within appropriate ranges of concentrations. The dinoflagellate showed the greatest affinity to
NHj in the nitrogen concentration of 0~800 pmol/L, while the lowest capacity for utilizing ATP (adenosine triphosphate) in
the phosphorus concentration of 0~32 pmol/L. At the early stage of the growth, the glutamine synthetase activity was the
highest when grown on NH;. Along with the growth of G catenatum, both glutamine synthetase and urease were induced by
urea. Additionally, the activity of nitrate reductase was extremely low, indicating its competitive weakness in the
nitrate-deplete environment. In all P treatments, the alkaline phosphatase activity increased with time and then decreased,
while the acid phosphatase activity (except ATP treatment) decreased. Both enzymes expressed the highest activity when
grown on ATP and showed similar activity among other three P sources. Results indicate that different nitrogen and
phosphorus species had significant effects on the growth of G catenatum. The dinoflagellate could regulate the activity of
glutamine synthetase, urease, alkaline phosphatase, and acid phosphatase to assimilate different types of nutrients. This study
provided a reference for revealing the adaptation mechanism of G catenatum to different nutrients, and promoted fundamental
knowledge regarding the formation mechanism of G. catenatum blooms along the coast of China.

Key words nitrogen; phosphorus; growth;

Gymnodinium catenatum; enzyme activity



