AQUATIC
MICROBIAL
ECOLOGY

Journals

MEPS
AB
AEI

» AME

AME Home

Most Recent Issue
About the Joumal
Editors

AME Forthcoming
AME Specials

CR

DAO

ESEP

ESR

SEDAO

Guidelines For Authors
Editorials

Subscription Information 2017
Subscription Information 2018
Terms of Use

Open Access

Contents Mailing Lists

Rights & Permissions
Promotional Posters

Book Series
Ecology Institute
Otto Kinne Foundation

Job Openings
For librarians

Contact | Copyright and

Disclaimer

Inter-Researc
Aquatic Microbial ECology

*K: You are at: Inter-Research > AME>v79 > n2 > p149-164

AME 79:149-164 (2017) - DOI: https://doi.org/10.3354/ame01822

Modeling the effect of ultraviolet radiation on the photosynthetic potential
of Prochlorococcus and Synechococcus cyanobacteria

Dailé Avila-Alonso'-2-*, Jan M. Baetens2, Rolando Cardenas’, Bernard De Baets?

Planetary Science Laboratory, Department of Physics, Universdad Central ‘Marta Abreu’ de Las Villas, 54830, Santa Clara, Villa Clara,
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2KERMIT, Department of Mathematical Modelling, Statistics and Bioinformatics, Faculty of Bioscience Engineering, Ghent University, 9000
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*Cormresponding author: davila@uclv.cu

ABSTRACT: We used mathematical models of photosynthesis to quantify the effects of ultraviolet (UV) radiation on the
photosynthetic potential of Prochlorococcus and Synechococcus marine cyanobacteria living at 0° and 40°N/S latitude.
We show that UVis an environmental stressor for these organisms near the ocean surface, accounting for roughly two-
thirds of the potential photosynthetic inhibition. Prochlorococcus showed a higher inhibiton and integrated
photosynthetic potential throughout the water column than Synechococcus, since the former is more wilnerable to UV
damage at the surface and more successful at greater depths compared to the latter. The maximum photosynthetic
activity was reached beneath the photoactive zone, largely due to the harmful effects of UVA UV inhibition varies with
latitude, due to variability in repair capacity for Synechococcus, and the existence of more diverse mechanisms of
acclimation to irradiance and temperature for Prochlorococcus. The lowest photoinhibition is estimated to occur at 0°
latitude, since the interactive effects of high temperature and irradiance have a positive effect on photoacclimation to UV
damage.
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