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Chlorophyll fluorescence measurements are frequently used to monitor photosynthetic

performance, as part of the excitation energy can be emitted instead of being used

in photochemical reactions.

Characean algae represent a unique model to study photosynthesis. Upon irradiation with

actinic light characean internodes develop alternating pH bands along their surface.

This phenomenon is known to be beneficial for photosynthesis, however many different

factors can affect fluorescence in a similar way. Thus, further evaluation of changes

in fluorescence parameters is needed to understand complex physiological patterns.

INTRODUCTION

APPLICATION OF FLUORESCENCE SPECTROSCOPY FOR 

INVESTIGATION OF pH BANDING IN NITELLOPSIS OBTUSA

RESULTS

● Fluorescence parameters (intensity and spectral shape) of Nitellopsis obtusa internodal cells vary along the cell;

● The F680/F750 fluorescence ratio is less affected by non-physiological factors than the peak fluorescence intensity value.

The sensitivity of the chosen optical non-invasive method is sufficient to detect physiological patterns. However, further research of pH banding

should be carried out to determine the relationship between photosynthetic performance and the banding phenomenon.

METHODS

CONCLUSIONS AND FUTURE PROSPECTS

Peak fluorescence intensity at 680 nm displayed variations along the cell 

in accordance with changes of the F680/F750 ratio. This result indicates 

different photosynthetic activity zones within the cell.

Patterns of alterations of maximum fluorescence intensity 

remained similar regardless of lighting conditions. However,

variation of the F680/F750 ratio was significantly lower

(Brown–Forsythe test, p = 0.001) in dark-adapted internodes.

k – number of cells

n – number of registered spectra

An optical fiber system was used to register chlorophyll fluorescence

signals in 1 mm intervals along the cell. A low intensity (< 1 mW)

LED light source emitting at 405 nm was used for

excitation.

Experiments were carried out in dark-adapted Nitellopsis obtusa cells as well 

as in cells that underwent no dark adaptation (kept under natural daylight).


