




Limiting factor

for phytoplankton



microbial loop

“food chain”

Size is relevant to:

- Nutrient uptake

- Growth rate

- Grazing

Microphytoplankton

Low growth rate

Large dimension

Less affected by mesozooplankton

Nano- and picophytoplankton

High  S/V ratio

Growth rate similar to that of grazers

Controlled by microzooplankton

Control:

- bottom-up (nutrients)

- top-down (grazers)



Phytoplankton

methods:

A) quantitative

B) qualitative

Biomass as:

- Chl a

- cell number L-1

- biovolume

- FW, DW

- Total C (or N or P)

- ATP



Sampling

- net (100, 50, 20 µµµµm mesh)
- bottle, Niskin bottle, rosette (1-5-12 L)

- continuos sampler

CTD - Multiparametric sensors

(T, O2, Conductivity, pH, PPFD, ect.)

Fractionation and concentration

A) Fresh samples for biomass, primary

production, cultures

B) Fixed samples (Lugol’s solution)

in sedimentation cylinder and 

chamber for cell counts

C) Fixed samples (formaldehyde, 

glutaraldehyde) for cell

characterization

Phytoplankton methods



Chlorophyll a



2: Identifying species

- LM microscopy (bright field, phase contrast, fluorescence)

- electron microscopy (SEM and TEM)



14C or O2 evolution:

• Gross Primary Production: The rate of

organic carbon production via the reduction of

CO2 due to photosynthesis.

• Net Primary Production: Gross primary

production, less photoautotrophic respiration,

integrated over time and depth.

• Net Community Production: Gross primary

production, less autotrophic and heterotrophic

losses due to respiration.

• Units for all measures of production: mgC m-2 d-1



Biovolume



Vertical distribution of 

whole phytoplankton

assemblage



Phytoplankton community fingerprints

- photosynthetic pigments of major groups

(chromatography, HPLC)

- PCR-based DNA amplification of individual

taxa (DGGE)



Vertical and horizontal distribution of individual phytoplankton species



Phytoplankton

Vertical daily variation



Phytoplankton

Seasonal variation in 

major group abundances



Phytoplankton

(and zooplankton)

seasonal variation

Irradiance

Daylenght

Nutrients

Grazing



Phytoplankton competition



Alien species


