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Effects of Simulated Elevation of Atmospheric CO, Concentration on the

Physiological Features of Spring Phytoplankton in Taihu Lake

ZHAO Xu-hui''*, TANG Long-sheng’, SHI Xiao-li', YANG Zhou®, KONG Fan-xiang'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Biological
Sciences, Nanjing Normal University, Nanjing 210046, China)

Abstract: To disclose the impact of different CO, concentrations (270 x 107%, 380 x 10, 750 x 10 ~®) on physiological features of
spring phytoplankton, an in situ simulated experiment was carried out in Meiliang Bay of Taihu Lake from 29 April to 26 May in 2012.
The results showed that atmospheric CO, elevation would significantly alter the pH value and carbonate chemical environments of Taihu
Lake, resulting in weakening the advantages of carbon concentrating mechanism ( CCM) of phytoplankton. Phytoplankton in Taihu
Lake tended to use more dissolved CO, (CO, ,,) due to the deliberate CO, sequestration under the high CO, level treatment. When
max ) ’ NPP’
chlorophyll a ( Chl-a) -specific NPP would increase by 63. 1% , 69. 6% and 33. 8% ,respectively. Atmospheric CO, elevation promoted

the maximum photosynthetic efficiency of chlorophyta and bacillariophyta in Taihu Lake and its promotion effect on bacillariophyta was

atmospheric CO, concentration doubles at the end of century, the maximum growth rate constant of phytoplankton (U

more notable than that on chlorophyta. However, it did not change the photosynthetic efficiency of cyanobacteria which was very low in
spring. Meanwhile, the stoichiometry value of phytoplankton changed significantly due to the CO, elevation, as phytoplankton cells
assimilated more C and N, but less P under the treatment of high CO, level. Our results indicated the enhanced CO, level could
dramatically change the physiological features of phytoplankton, This information would help us to understand and predict the response
of phytoplankton in Taihu Lake to the future climate change.

Key words:CO, ; spring; Taihu Lake; phytoplankton; physiological features
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Fig. 1 Location of the simulation experiment and schematic of experimental setup
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Table 1 ~ Comparison parameters of Logistic growth curves under different CO, concentrations(P1,P1,P3)

Qb PR By/mg-L~! B/ pg-L~! U,../d™! B 2502 A Y P A
Pl 2.6(£1.2)° 64.4( £16.7)" 3.07( £0.54)° 0. 090 345 0. 000 35
P2 2.5(£1.1)° 95.3( £23.4)" 5.01( £0.86)" 0.908 18 0. 000 25
P3 2.4( +1.3)" 134.4( £26.3)° 8.17( £1.19)° 0. 940 56 0.000 19
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