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Fig.1 Variation characteristics of nutrient concentrations (NO3, NO,, NHj, PO3 and SiO3 ) with culture time
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Tab.1 Stable isotopic fractionations of nitrate assimilation by several marine microalgae
e/%o "¥e/%o
(Premnesiophyceae)
Phaeocystis globosa 3.32+0.38° 3.12+0.59°
Emiliania huxleyi 45+02°
Isochrysis galbana 32+04°
32£1.0°
Pavlova lutheri 3.6+£0.5°
09+35°¢
Cricosphaera carterae 7.4¢
(Bacillariophyceae)
Thalassiosira weissflogii 62+04"
12+£3°

56+1.5~16.9+0.3° 51+1.5~182+0.3°
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1
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(Cyanophyceae)
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NITROGEN AND OXYGEN STABLE ISOTOPIC FRACTIONATION OF NITRATE
ASSIMILATION BY PHAEOCYSTIS GLOBOSE

WANG Wen-Tao"***, YU Zhi-Ming">**,  SONG Xiu-Xian"***,
GUO Hong-Hong"®, REN Xiang-Zheng" ***

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory for Marine Ecology and Environmental Science, Pilot National Laboratory for Marine Science
and Technology (Qingdao), Qingdao 266071, China; 3. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071,
China; 4. University of Chinese Academy, Beijing 100049, China; 5. College of Chemistry and Molecular Engineering, Qingdao
University of Science and Technology, Qingdao 266042, China)

Abstract The red tide caused by Phaeocystis globosa is a worldwide ecological disaster. And the nitrate stable
isotopes are the advanced technique in studying the marine eutrophication and the mechanism of red tide bloom. For
applying this technique in understanding the mechanism of P. globosa red tide bloom, the isotopic fractionation in nitrate
assimilation should be obtained primarily. This study conducted the P. globosa culture in lab, from which the temporal
variations of nutrients concentrations and nitrogen and oxygen isotopes in nitrate were analyzed. Results show that the
concentrations of NO, and PO, were reduced significantly and then stabilized with time. Meanwhile, P. globosa
colonies in diameter of 2~3 mm were observed, and later they grew up to 2~3 cm. The concentration of NH; was
doubled during the culture period due to organic nitrogen mineralization. With nitrate decreasing, 6'°N-NO; and
&"™0-NO, were increased gradually and reached relatively high values on Day 13 and Day 7, respectively. The 6"°N and
6'®0 fractionations of nitrate assimilation by P. globosa were calculated to be 3.32%0+0.38%0 and 3.12%0+0.59%o,
respectively, of which 8"°N fractionation was reduced gradually. With the growth of P. globosa, the ratio of nitrate
participated in the enzyme reduction to the nitrate involved in transmembrane transport was decreased gradually. This
study reported nitrogen and oxygen isotopic fractionations of nitrate assimilation by P. globosa for the first time, filled the
blank in isotopic fractionation pool of marine microalgae, and provided a basis for the application of nitrate stable isotope
technique in studying the nutritional mechanism of P. globosa red tide.

Key words assimilation; nitrogen isotope;

Phaeocystis globosa, oxygen isotope; isotopic fractionation



