Floating leaves of Potamogeton natans: A new method to
evaluate the development of macrophytes in pond mesocosms
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Introduction

In mesocosm studies, the investigation of effects on macro-
phytes is often limited to final harvest and biomass deter-
mination. In the course of an experiment, the development
of macrophytes which, for example, have been treated
with herbicides can only be studied by surveying and map-
ping. For that reason, generating “hard data” is often diffi-
cult.

In the course of an indoor mesocosm pond study on the
effects of a herbicide (Fig. 1), both number and area of floa-
ting leaves of Potamogeton natans were determined
employing image analysis. The question was whether this
time saving approach yields reliable results for number and
area of floating leaves, which can be used as both interme-
diate and final endpoint. - 80 pg/L

Fig. 1. Photos taken for the determination of the endpoint floating leaves in a herbicide effect study on day 50 after single application; O = control, 5 = 5 pg/L, 80
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The results were compared to the endpoints’ wet weight and
ash-free dry weight which had been determined at the end of
the experiment.

Fig. 2. Original photo of the water surface of an
indoor pond taken at an angle of 30°

Fig. 3. Photo of Fig. 2 perspective adjusted with
GIMP® software

Fig.4. Photo of Fig. 3 colour filtered with Microsoft
Photo Editor®

Fig. 5. Photo of Fig. 4 after defining the 'regions of
interest' and passage through the filters of analySIS®
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2. Biomass falsely includes dying off vegetation (area of leaves = blue, total weight = brown, number of leaves = yellow)

(pond 2, 3 and 6).

Conclusions

,Area of floating leaves' of Potamogeton natans is a perfect
endpoint in freshwater mesocosm studies on the effects of
herbicides. It is

® sensitive,

® casy to measure,

® yields more reasonable results as compared to biomass
data or leaf counts and

® cannot only be used for final endpoint determination but
also for intermediate evaluation in long-term

experiments.
In this herbicide study, the EC,, for Potamogeton natans Fig. 8. The artificial pond and stream mesocosm system
calculated as time weighted average (TWA) based on wet - FSA - of the German Federal Environmental Agency

weight was 44 ug/L whereas it was only 28 pg/L based on
the measurements of the area of floating leaves.
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The method may also be employed in the field if defined Fig. 9: Labor-intensive harvest
circular floats on the water surface can be used for precise of macrophytes

perspective correction of the photos with GIMP®.
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