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Tab.1 Carbonate chemical system parameters in the culture flask at the time of sampling
S pH ‘ PRI (o e 1) P(COL)/Pa
TR SRR JCHLRR HCO; Cco; CO,
X i 8.20 2 450.0 21722 1982.5 175.4 14.3 38.71
iz fk 7.85 2676.0 2 546.4 2412.1 95.3 39.1 105.5
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FRA I N 7.89 2370.8 2226.1 2101.1 95.3 26.9 80.05
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Fig. 1 Total chlorophyll concentrations in batch and continuous cultures in the four experimental conditions during incubation
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Fig. 4 Percentage of size-fractionated chlorophyll concentration during the final sampling of batch and continuous cultures
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Tab. 2 Interactive effects of ocean acidification and nitrogen enrichment on the Chl a biomass and elemental stoichio-
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PON -11.84 26.50 25.1 11.53 +
C/N 8.01 -22.12 -13.24 -15.88 -
N/P —14.68 19.51 16.14 1.97 +
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Fig. 8 Sinking rates in batch and continuous cultures
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Abstract: To assess the effects of the coupling of ocean acidification (OA) and eutrophication on the coastal
phytoplankton ecosystems, this study mainly investigated the interactive effects of the changes in CO, and nitrate
concentrations on the biogeochemistry of the phytoplankton community in coastal Tianjin area. Both batch incuba-
tion and continuous incubation were conducted under four experimental conditions: 1) control, no nitrate addition,
p(CO,) 40.53 Pa; 2) OA, no nitrate addition, p(CO,) 101.3 Pa; 3) N addition: nitrate 50 pmol/L, p(CO,) 40.53 Pa;
and 4) OA + N addition: nitrate 50 umol/L, p(CO,) 101.3 Pa. Our study suggests that nitrate enrichment promoted
more accumulation of total chlorophyll biomass, particulate organic carbon (POC), and particulate organic nitrogen
(PON) concentrations than OA. Both OA and N enrichment increased the cell size of the phytoplankton community.
The results from the continuous incubation experiments suggest that OA and N enrichments had a synergistic inter-
active effect on Chl a, biogenic silica (BSi) and PON concentrations, PON to particulate organic phosphorous ratio
(N/P), POC to BSi ratio (C/BSi), and the sinking rate; however, antagonistic interactive effects were observed on
the POP and POC concentrations and POC to PON ratio (C/N). After the batch culture, OA significantly reduced the
sinking rate of the phytoplankton community. Nevertheless, OA and N enrichment significantly increased the sink-
ing rate of the phytoplankton community in the continuous culture. These results indicate that acidification and N
enrichment might have potential different interactive effects on the biogeochemical cycles associated with coastal

phytoplankton and the carbon export of phytoplankton populations at different growth stages.
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