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The seagrass Posidonia oceanica is widely recognized as an effective bioindicator
of the health status of Mediterranean coastal waters. Chlorophyll fluorescence
measurements, in particular through the Pulse Amplitude Modulated (PAM)
fluorometry method, are performed to study aquatic plant ecology and vitality and to
assess their responses to diverse stressful factors. However, the current
understanding of P. oceanica photosynthetic responses to environmental stresses
does only allow scientists to use the PAM-method as a complementary tool to other
more-robust monitoring techniques. Consequently, a more in-depth knowledge of
the natural causes of variability of P. oceanica photosynthetic responses are a
prerequisite to any surveys relying on that time and cost-effective method. In the
framework of the STARECAPMED project, this work aimed to determine the
influence of several environmental (depth, daytime, season) and plant-specific
characteristics (leaf age, leaf part analyzed, epiphytic coverage) on the
photosynthetic responses (Y, ETR, RLC) of P. oceanica. Water temperature,
irradiance and several biochemical parameters of the seagrass (chl.a, chl.b, C, N,
P, micronutrients such as Fe, Cu) were measured as well. The field survey was
performed in a pristine meadow in the Calvi Bay, Corsica. Environmental and plant-
physiological characteristics deeply influenced P. oceanica photosynthetic
responses. As an example, ETR decreased with depth, contrary to Y that mostly
increased. ETR was lower in the basal part of leaf blade, and the epiphytic coverage
of leaf tips slightly increased their ETR compared to leaf tips cleaned of epiphytes.
Depth and leaf part-related variations in RLC were also observed. Because of this
natural variability, it appears essential to develop a consensual protocol of
chlorophyll fluorescence measurements to publish reliable and comparable results
between studies. We therefore notably suggest to perform measurements close to
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midday, when photosynthetic responses are the highest; at 10-15 m depth in order
to avoid, among others, low depth light irradiance variability; on the middle part of
the 3rd-4th external leaf, well developed, highly photosynthetic, and little epiphyted.
Finally, because P. oceanica fluorescence was correlated with N, P and chl.b leaf
contents, the PAM-method could afterwards be used as bioindicator technique,
according to the consensual protocol proposed.
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