
Temperature







Origine: 

solar

geothermic

anthropic

Ranges in  oceans, intertidal zones, littoral pools, lakes







Seaweeds experience temperature changes in the intertidal zone



Water 

temperature 

changes

with depth

and time

thermocline
Supralittoral pool



Elevate latitudini Medie latitudiniBasse latitudini

No seasonal variation Summer stratification





Temperature influence on:

- rate of chemical reactions

- rate of enzymatic reactions (Q10 ~2)

(cell metabolism)

- cell growth and morphogenesis

- reproduction

- geographical distribution



Growth range and growth optimum

15-25 °C

22-27 °C

30-45 °C

Temperature influence 

on growth

Eurytherm (> 10 °C)

Stenotherm

Thermophilic and 

thermotolerant algae



Temperature influence

on reproduction



Temperature 

effect on 

development of

brown seaweeds



Temperature

influence

on the

geographycal

distribution of 

Seaweeds

Min-max survival

Min-max reproduction



NaCl gr/Kg

- S %o  = 1.8065 Cl %o

- light refraction

- Density (mass /volume)



open oceans 34-37 %o

coastal waters 28-30 %o

Mediterranean Sea 38.4-39 %o

Baltic Sea 3-12  %o



Latitudinal (seasonal) influence

River runoff

Evaporation



Baltic Sea

semi-closed basin influenced 

by rainfall and river discharge

brackish waters

salinity gradients
West- East

surface – depth

North Sea waters



Salinity ranges

in algal habitats

Extended ranges in:

- estuaries and bays

- intertidal regions



Salinity changes

with time and 

depth

low tide

halocline

thermocline



Plasmolysis

Low salt concentration High salt concentration

Vacuole

Vacuole

Cytosol

Cell wall

Nucleus

Cell membrane



Salinity influence on water content and low molecular-weight photosynthates



Daily fluctuation of

salinity and 

seaweed response

Changes in: 

tissue osmolality

turgor pressure

K+ concentration



Osmoregulation

- Ion concentration

(Na+, K+, Cl-)

for rapid adjustment

- Osmolites

(polymers to monomers)

for slow adjustment

Seaweed short term

responses to salinity changes
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Controllo osmotico veloce:

ioni come 

osmoregolatori

Vantaggi:

- flusso veloce

- accumulo in alte 

concentrazioni

- basso costo energetico



Controllo osmotico  lento

monomeri                       polimeri

in cytoplasm

increased salinity

Vantaggi:  

- derivano da composti di riserva

- sono soluti compatibili

polysaccharide



Mantenimento della 

pressione di turgore 

con osmoliti

organici in ambienti 

diversi



Osmoliti organici



Salinity effect on enzyme activity

and photosynthesis



Species diversity

declines at 

high salinity

Euryhaline

Stenohaline

Halotolerant

Halophylic


