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Abstract

By using bulk and single-cell alkaline phosphatase activity (APA) assay, three
cruises were carried out to study influence of mesoscale physical process (plume,
upwelling) on phosphorus stress of phytoplankton in northern South China Sea (SCS)
during summer of 2008, winter of 2008/2009 and summer of 2009, respectively. The
main results were as follows:

1. For the whole study area of northern SCS, there was P stress of phytoplankton
during study period of summer and winter, Pearl River plume is major factor
influencing P stress. For the plume area, there were significantly seasonal variations
of P stress of phytoplankton, with higher in summer than that in winter, while without
significantly variations of P stress between summers of 2008 and 2009.

2. Both bulk APA and single-cell APA data showed that P stress of phytoplankton
in plume water was significantly higher than that in upwelled water, suggesting that
there was serious P stress in plume area, and P stress was recovered with P input by
upwelling event. Difference with plume, shelf and shelf slope, the dominant genera
was Trichodesmium in basin area of SCS, which was higher P stress than in other
areas. In western Luzon Strait, there was not P stress for its dominant genera
Trichodesmiu,m suggesting that it could use phosphonates by C-P lyase rather than
O-P-bond DOP compound by alkaline phosphatase.

3. APA was significantly negative with salinity in the plume area, which
suggested that APA was closed coupling with plume. Bulk APA and its
size-fractionation were matched well with the model of relationship between APA and
P stress. There was connection between phytoplankton dominant species and P stress,
dominant species changed from Skeletonema costatum to Chaetoceros and
Thalassionema, when plume declined and P concentration went down, because
Skeletonema was the more advantaged competitor in SRP-rich condition while

Chaetoceros was the more advantaged competitor in P-poor and DOP-rich system.

v



Key Words: Phytoplankton; P stress; APA; Mesoscale physical processes; Plume;
Upwelling; Northern South China Sea



YR mE IR R 3R X R AR

45 B 1] FELA R B 344 R
5’-PN 5’-nucleotidase 54 TR I
AP Alkaline phosphatase T 1t T
APA Alkaline phosphatase activity Tl T P 3 2
DIC Dissolved inorganic carbon VAR TCH LK
DIN Dissolved inorganic nitrogen W CHLA
DOC Dissolved organic carbon ey IEEN IR/
DON Dissolved organic nitrogen WA HLA
DOP Dissolved organic phosphorus VARAT B
DOP Dissolved organic phosphorus WA L%
EEA Extracellular enzyme activity i A1 il v 12
MUF 4-Methylumbelliferyl 4-pFE I 9t ER

MUF-P 4-Methyumbellyferyl phosphate A-Ap BE I B R £

P Phosphorus ik

POM Particular organic matter WA B
POC Particular organic carbon WURLA AL
SNP Soluble nonreactive phosphorus Ny e | R U T
SRP Soluble reactive phosphorus VA A T T
TDN Total dissolved nitrogen BIBIRSRE

VI






Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

