Species Sensitivity Distribution Tests with Macrophytes
in Outdoor Mesocosms – Performance of Controls
Klaus Peter Ebke1, Heino Christl2, Udo Hommen3, Petra Stegger1 & László Dören1
1 Institute

for Water Protection Mesocosm GmbH, Germany; 2 Tier 3 Solutions GmbH, Germany; 3 Fraunhofer IME, Germany
E-mail contact: ebke@mesocosm.de

Introduction

Methods - Testdesign

In herbicide risk assessment species sensitivity distributions (SSD) for
macrophytes reduce the uncertainty in extrapolating from the
standard test species (Lemna sp.) to other macrophyte species that may
be exposed in the field. Usually single species tests are performed on
seven or more additional macrophyte species to ensure that different
types of macrophytes regarding taxonomy, physiology and growth
form are considered.
An alternative to an SSD based on single species tests with
macrophytes in the laboratory is the use of macrophyte bioassays in
outdoor mesocosms. These pond studies combine a number of
advantages:
• Outdoor mesocosm studies provide a realistic exposure scenario
and the opportunity to assess effects not detectable in the usually
relatively short tests in the laboratory (1-2 weeks) and recovery of
growth and biomass;
• The familiar environment of the macrophytes in outdoor
mesocosms supports realistic growth conditions;
• The bioassay approach in mesocosms saves analytical costs
compared to e.g. seven single species tests in the laboratory.
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Methods – Macrophyte Bioassays
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8 macrophyte species (Callitriche sp., Chara globularis, Ceratophyllum
demersum, Glyceria maxima, Mentha aquatica, Myriophyllum aquaticum,
Myriophyllum spicatum, Vallisneria americana) were potted in clay
pots (2 shoots per pot) filled with natural sediment. 4 pots per
species and enclosure (e.g. Fig. 3)..
According to the species specific habitat preferences the pots
were located at different water depths (10 to 100 cm).
Destructive sampling of 1 pot at day -3, 14, 35, 56 respectively
for the endpoints fresh weight, dry weight and root length (e.g. Fig. 4).
3 macrophyte species (Lemna gibba, Salvinia natans, Spirodela
polyrhizza) were caged free-floating.
1 floating macrophyte species (Stratiotes aloides) was tied with a
stainless steel string.
The endpoints shoot length of the potted macrophytes,
frond/leaf number of the free-floating macrophytes and fresh
weight of Stratiotes aloides were determined weekly.

Fig. 3: The „Hanging Gardens“ – Mentha aquatica.

Fig. 4: Destructive sampling at d -3 (C. demersum).

Discussion
For 8 species the biomass yield was > 100% during the test period
(Fig. 9), but for 10 species a NOEC could be calculated (results not
shown on this poster). The examples presented in Fig. 5 to 8 illustrate,
that different macrophytes show different growth behavior over the test
period, which must taken into account for the interpretation of growth
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Mesocosm pond: Ø: 9.4 m; water depth: 100 cm; sediment layer
at the ground: 5 cm, volume: ~83,000 L (Fig. 1).
16 stainless steel enclosures (1600 L) were pressed into the
sediment 20 days before start of the study (Fig. 2).
4 untreated control replicates, 6 treatment levels with 2 replicates.
Test Duration: 56 days after application of the test item.
Assessment: macrophytes, phytoplankton (delayed fluorescence
spectroscopy), water quality, fate of test item.

Fig. 1: The mesocosm enclosure system.

Fig. 2: Macrophyte bioassays in an enclosure.

Fig. 5: Shoot length measurements of Myriophyllum
spicatum (arithmetic mean of the 4 control replicates).

Fig. 6: Shoot length measurements of Ceratophyllum
demersum (arithmetic mean of the 4 control replicates).

Fig. 7: Fronds measurements of Lemna gibba
(4 control replicates).

Fig. 8: Fronds measurements of Spirodela polyrhizza
(4 control replicates).

Fig. 9: 56 day-yield [%] of
1shoot length;
2fronds/ leaves;
3fresh weight
(4 control replicates).
*one outlier was deleted.

rates and yields. No species show exponential growth over the whole
study. For lab studies growth rate is the recommended endpoint, while
for mesocosms or field populations other endpoints might be more
relevant.
We recommend to use 9 to 12 macrophyte species in an outdoor
mesocosm SSD to get a high reliability of the data for registration
purposes.

