Eukaryotic picophytoplankton and
eutrophication




Biological characteristics of
picophytoplankton

Essentially related to small size

High Surface-to-Volume ratio (S/V)
Non scalable components fraction
Reduced machinery

St orage capacity

Thickness wall




Picophytoplankton size

Tah. 1. Classification of planklon of mivdoscopie md submicroscopic size (From Sicko-Goad &
Stoermer 1484, modified).

Terminelogy Size Reterences
Net plankton =45 um Throndsen 1978

=04 jun Vollenweider ef ef. 19741, Ross & Dathie 1981
Microplankion 20-200 pm Dussart 1965, Sieburth ef al. 1978

S50-500 um  Margalef 1955
60 - 500 pm Tuichinson 1967

Nanoplankton 2-20 pm Dussart 1965, Sichurth ef af. 1978
5-50wn Margalel 1935
5-60 pm Hutchinson 1967
<45 pm Throndsen 1978
<108 um Rodhe 1958
<64 um Vollenweider et af. 1974
15-64 um  Ross & Duthie 1981

Ultrananoplankton <2 um Dussart 1966
Uluraplankton <5 pum Margalef 1955
(1.5 —5 um Hutchinson 1967

1= 10 pum Throndsen 1978
1-15pum Reynolds 1973
<15 um Ross & Duthie 1981

Picoplarnkion 02-2um  Sieburth ef ol 1978
Femtoplankton 0.02 02 Sieburth ef ol 1978




Sizes of picoeukaryotes in mediterranean coast al lagoons

<3 hm

Eukaryotes : 84% picophytoplankton
<lum . 16%

1-2um :25%

- . 0




Ef f ects of small size

Process Smaller vs larger cells
Influx/efflux Resource acquisition better
Loss diffusion higher
Package effect lower
Absorption coefficient better
UV-damaging higher
Resource use pHmax better
Sinking rate lower
Parasistism lower
Viral lysis =

Grazing




Non scalable components

Genome
Membranes (plasmalemma, plastid envelop)

Increasing fraction with deceasing size

=mmmelp Decreasing pmax related to decreasing scalable components

(e.g. scalable catalysts)
Lower catalyst activity lower material or energy conversion per biomass unit

Lower light harvesting material

Trend for increasing in pmax wit h decreasing size

IS reversed below ~2um f or eukaryotes and ~0.9um
for prokaryotes



Reversal of the relationship between cell size and growt h

rate in small size classes of marine picoeukaryotes
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Abundance, biomass and production of
picophyt oplankt on (PPP)

Picophytoplankton present in marine and freshwater ecosystems

Generally maximum development in summer

Picoprokaryotes dominant in marine and freshwater ecosystems




Abundance and biomass of freshwater and marine
picophyt oplankt on (PPP) in systems of increasing
trophic status

Abundance, Biomass and production of PPP increase with increasing
trophic status, nutrient charge (N,P)

Relative contribution decrease with increasing trophic status

Eukaryote abundance 2-3 order of magnitude lower t han prokaryote
abundance




Abundance and biomass of freshwater and marine
picophyt oplankt on in systems of increasing trophic
stat us
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FPicoplankt on ver sus nano- and microphyt oplankt on
biomass and production
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Range of abundance of picoeukaryotes
In marine (M) and freshwater (FW) ecosystems

Fahnenstiel et al 1991 FW
Oligotrophic waters Vanucci et al 1998 M
Jacquet et al 1998 M
106 - 107 cells I-1
s | Gregori et al 2001 M
Sondergaard 1991 FW
Courties et al 1994 L




Coast al lagoons in Sout h of France and Corsica
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FPicophyt oplankt on and gradient of eutrophication in
coast al lagoon ecosyst ems
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Abundance of picophytoplankton in Thau Lagoon
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Growt h and grazing rates of picophytoplankton in
Thau Lagoon
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Growt h of Ostreococcus tauri under different nitrogen
supplies and light intensities
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Nutrients gradient and growt h of phytoplankton

N,P Inputs - Stocks

Pulses
(NO3 -NH4)

Mineralization
Diffusion




Abiotic factors

Morphometry (and depth) influences phytoplancton structure,
sinking rates and suspension of microphytobenthos in related to

turbulences

No limiting light : self-shading and turbulences inducing vertical




Eukaryotic versus prokaryotic in gradient of
eut rophication
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Conclusions

PPP : important component in aguatic ecosystems, specially in oligotrophic
and mesotrophic waters

Abondant litterature relative to autotrophic picoplankton, frequent use of
fractionated biomass indice (such as Chlorophyll) and no differentiation
between picophytoplanktonic groups

Recent studies point to the same general trends in the responses of total




