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Bfect o irradiance and phosphate on growth o nanophytoplankton and
picophytoplankton

FANG Tao, L1 DaoJi * , YU Li-Hua, GAO Ld , ZHANGLi-Hua (State Key Laboratory o Estuarine and Coastal Research , East China
Normal University , Shanghai 200062 , China) . Acta Ecologica Sinica,2006,26(9) 2783 2790.

Abstract : In situ incubation experiments were conducted to invedigate the phogphae uptake and growth variations of nane and
pi co-phytoplankton controlled by the coupling between different phogphorus concentrations and different levds o irradiances in
Changiang eduary and its adjacent sea. By corrparing the nutrient concentrations in incubetion bottles at fixed intervals and the
oecies numbers of both nanophytoplankton and picophytoplankton, the results were as follows: The uptake rates of phogphate
increased didinctly a a high prosphate level (0. 60U nol /L) under high irradiance (100 % naturd irradiance) , which showed that
the gronth of phytoplankton was grongy phogphate limited. The cdl dengties of nanophytoplankton and Synechococcus 9. d D
increased obvioudy. Moreover , picoeukphytoplankton seemed to be adapted to a low phogphate level (0. 25 nol/L) , which
reflected that gromh of dfferent phytoplankton pecies had different adgptation to phogphate levd . It was d 9 possble that there
was nutrient conpetition between nanophytoplankton and picoeukphytoplankton , when nanophytoplankton grown and became
dominate gecies a a high phophae levd the gowth of picoeukphytoplankton coud be limited. Therdore, the larger
phytoplankton specieswas in favor of a high phogphate leve in the maximum turbidity zone of the Changiang estuary. Under low
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irradiance (50 % of nature irradiance) , phophate uptake was resraned a high phogphate levels and the growth of both
nanophytoplankton and synechococcus 9. was d limited. Moreover , they grew well & intermediate phogphate levels (0. 41
Mol L) and picoeukphytoplankton grew well a a low phosphete levels. In fact, there was no such environment with a low
irradiance and a low phogphate levels in the maximum turbidity zone, 0 that phytoplankion bloom hardy occurred there. In
addition , the results a9 showed that the gronth periods of dl three kinds of phytoplankton at intermediate phosphate level s were
prolonged obvioudy , suggeding that the limitation of phytoplankton growth mainly reflected its growth period changes. Without
irradiance, the addition of phogphate didn’ t dfect the rdease rates o phogphate with lined increase and the growth rates of
phytoplankton with exponential decrease, which showed that phogphate regeneration was fager in day than in night and the
irradiance was a sgnificant factor to &fect phogphorous biogeochemicad cycle in the Changiang estuary.

Key wor ds:Changiang eduary ; phytoplankton; irradiance; phogphate
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