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The guidelines OECD 238 and 239 with the aquatic plant Myrigphyllum spicatum were setup to  This leads to the general guestion which species show good growth under laboratory
cover toxicity of chemicals on rooted macrophytes in addition to the OECD guideline 221 which  conditions, are relevant for the ecosystem, represent different growth forms and finally, can
covers free floating species. By now, it became obvious that the focus on one submerged  close missing data gaps. Also, it 1s essential to follow the standard test protocols as far as
rooted, and one free floating species might under, or overestimate effects based on the mode of  possible in order to compare data of non-standard species with standard species. We present
action of test items. Therefore, further tests and ring-tests with additional macrophyte species  non-standard macrophyte test species which fulfilled validity criteria according to OECD 239 or
were setup to refine risk ossessment. In most cases the species sensitivity distribution (550) 221, respectively and recommend a test strategy based on handling, growth form and sensitivity

approach with at least eight species Is used. of test plants.
Material & Methods Different Effects on Macrophytes during testing
Test Duration: 14 days test based on OECD 239, 7 days test based on OECD 221 SRS

Validity Criteria: - two-fold increase in fresh weight of the controls (mean)
- mean coefficient of variation for yield bosed on measurements
of shoot fresh weight (i.e. from test initiation to test termination) in
the control cultures does not exceed 35% between replicates

Test Design: based on OECD Guideline 239 and/or OECD 221
inds: ies Grou edto Guideline | Handling under Laboratory Condtions Sensitivi
Summary of Findings Joks o e AngudtrLaoday s ___ Ll’h ____ -
Callitriche palustris Dicotyledons 0ECD 239 fragile; handling is difficult; damaging of shoots is likely high sensitivity; one of he most sensitive species; possibly because of the fragile habitus
I]epending on the SI]EEiES different visual observations and sensitivity could be evaluated. To Ceratophyilum demersum | basal form OECD 239 high care should be taken on lab culture; only plants with strong growing apical should be used depending on mode of action sensitivity could be quite low
quantify negative effects 6 parameters for decrease in biomoss were measured. Endpoints O ooy I O (D urthrreview needed,doubling ime s cta 1o cata aalble
: : a Oerisa edons OECD 239 to handle; showed sufficient growth dependi de of action sensitivity could be quite |
v et s o sho s e, sot et andshonngh ar b of (S50t o
leaves from VIEId and ngth rate, rESIJECtI\IEW. These EI'I[II][III'ItS WETE UIrEUdy evalunted durlng Eleocharis acicularis | Monocotyledons 0ECD 239 slow growth; may be modification needed sensitivity not clear; further testing needed
the ring-testing and selected and confirmed during establishment of the current OECD Flodea canacensis | Monocotylecbns 0ECD 239 different hybrid forms exist; growth is less compared to Egeria densa sensitivity comparable to Egeria densa
I_Z]lli[lE"I'IES 238, 299 and 271. Glyceria maxima Monocotytedons OECD 239 adapted  |high effort on stock culture to select uniform material in most cases less sensitive compared to M. spicatum or L. gibba
it should be noted that visual effects on [I[Ill[lti[: |]|[II]'[S can also be divers and also could been Hetevanthera zosterifolia | Monocotyledons 0ECD 239 doubling of fresh weight could be difficult high sensitivity, comparable to M. spicatum; one of the most sensitive monocot species
_ _ o _ _ _ _ Hippuris vulgaris Dicotyledons OECD 239 higher control mortality compared to others; different growth forms growth forms show different sensitivity
observed under different environmental conditions in control |]|[II'It5. Ungnlng discussion to add Hottonia palustris Dicotyledons OECD 239 doubling of fresh weight could be difficult comparable to M. spicatum but less sensitive in most cases
a score for visual effects in aquatic plants should be handled with care. There is less data Hyetocotyle leucocepkala | Dicofyledons 0ECD 239 dificult to select unform materia, creeping species sensitive species
available on relevance. Therefure, a full validated round robin test with at least three different Hygrophila polysperma | Dicofyledons OECD 239 easy to handle; showed sufficient growth comparable to M, spicatum but less sensitive in most cases
: : i . : : i Inis pseunacorus Monocotyledons 0ECD 239 size often to big for [ab testing; high effort on selection of uniform material sensitivity seems to be lower compared to most other species
]'::ast |_tems with dlfferell:t mudeduf uct.mn undd at Iegst 4 nEI:j -:ftundurld S;]F[:IES )(I'HCIUdltngfree Jomagie T o e S
oating, emergent, submerged Species and species with difrerent lear rorms) IS needed, to Lema miror Monocotyledors 0FCD 221 standard species sensitive species
clarify if visual endpoints can be used for refined risk assessment. However, in most cases Linnophila sesslifora | Dicofyledons 0ECD 239 easy handling and selection of uniform materia sensitive species
visual injury ic related to effects on |]|I]I'It grnwth and therefore covered with the determined Littorella unifiora Dicotyledons OECD 239 slow growth; might be not sufficient without modifications of test medium sensitive species
: : pr : : Luawigia repens Dicofytedons 0ECD 239 easy to handle; showed sufficient growth sensitive species
EI'I[||]-I]II'I'[S. Until further C![II'IfIIE[I'[IDI'I, Al St[ll'ld[lf[! Aplble tEStE_; should follow os strict os Lysimachia nummularia | Dicofyledons 0ECD 239 easy to handle; showed sufficient growth emergent species; sensitive species; in most cases less sensitive compared to M.spicatum
pUSSIh|E to the recent gl.IIdE"ﬂES, to allow comparison of EI'I[II][III'IIS. Lythrum salicaria Dicotyledons 0ECD 239 good growth; testing of new grown shoots in spring less sensitive compared to others
) Mentha aquatica Dicotyledons 0ECD 239 easy to handle; showed sufficient growth emergent species; sensitive species; in most cases less sensitive compared to M. spicatum
TE il ng Strl]tegy Myosotis palustis | Dicotyledons OECD 239 further review needed; selection of uniform material has to be modified further evaluation needed
: . i : jophyllumsibiricum | Dicotyledons 0ECD 239 comparable to M. spicatum comparable to M. spicatum
Results show that testing based on the mode of action developed for terrestrial plants is not le"ﬁmmp’. — Dim - pr— Stan:ar = d highzensitmty p
cumpuruhle t0 [I[]I.I[Iti[: |]|[II'ItS. Especiully, selection between mnnucutyl and dicutyl |]|[II'ItS Nesturtiumofficinale | Dicotyledons 0ECD 239 showed the strongest growth during lab testing, easy to cultivate emergent species; in most cases higher sensitivity compared to other emergent species
doesn "t work to evaluate sensitive spE[:iBS In all coses. Sensiti\lity m[lst|y seems to be related to Nymphoices pelfata Dicotyledons 0ECD 239 difficult to generate uniform material; has to he cutted several times hefore testing moderate sensitivity
habitat and gruwth forms. The generul [ISSI.II'I'II]tiI]I'I that emergent SI]ECiES are [I|W[IVS less Qenanthe aquatica Dicotyledons 0ECD 239 size often to hig for lab testing; high effort for selection of uniform material further evaluation needed
.. : : : - Persicaria amphibia Dicotyledons OECD 239 develops up to three growth forms (floating leaves, submerged and emergent); difficult to test depends on the growth form; less sensitive compared to others
Sensitive cumpured 0 SUI]ITIETUE[I Species not ulwuys ends with the "ght uppruuch. LIBILE Persicaria hyaropiper | Dicotyledons 0ECD 239 showed good growth emergent species; sensitive species; sensitivity comparable to other emergent species
toxicity in the environment it is important to select species from different taxa with different Paaisaurdnecea  |Monocojecns|0ECD 239 valiity criteiacould not be fulfild turther evaluation needed
growth forms. 10 species including Zemna gibba and Myrigphyllum spicatum should be Potamogetonnatans | Monocotyledbns 0ECD 239 difficult to test and generate uniform material sensitivity depends on quality and growth form of test material
screened. Based on these [I[It[l, 8 sensitive SIJEEiES which show a clear dose response and fulfil Ranunculus aquatilis | Dicofyledons 0ECD 239 quite had quality for lab tests available; high effort to generate clean and healthy stock culture further evaluation needed
ol dity e L e Ranunculus inundatus | Dicofyledons OECD 239 slow growth under test conditions moderate sensitivity
_ _ o ] - _ _ Rofala rofuncifolia Dicotyledons 0ECD 239 showed sufficient growth sensitive species
species with low sensitivity, os well os sensitive species with no clear dose response are not Stwasbuda  |Wocohfedns|0ECD 239 care should betaken toselectyoung plants with healhy leaes; ol eaves showed necroi urther evaluation nedet
useful for further testing. Based on our research the following species showed good dose Sparganiumnatans | Monocofyledons OECD 239 selection of uniform material i difficult; only new grown shoots show doubling further evaluation needed
[ESPONSES and fulfilled the vulidity criteria of the DECD 239 and /ur 9291: zlilrodelapolyr:liza Nb!)ocotyim 0ECD 221 ;or:par;?le to Lt:t:na gibba; bt;t growth is stronger compared to Lemna gibba in n::sbt cases slightly mobre sensitive cbcimpare: to Le:ma gil;ba
. . . i g- . jsnevia spirall 0ECD 239 igh risk for invalid test to OECD 239 ite sensitive but to ot t
Leratophyllum demersum, Egeria densa, Elatine hydrapiper, Heteranthera zosterifolia, Hygrophila polysperma, 's'?e"as“ ° MCOM chid Ll B bt ,Sens' 'Ve, ,u comf’ara e°° bl il ,
/i y st i Jysimachi Toria Menth o I i affiin Veronica beccabunga | Dicotyledons 0ECD 239 easy to handle emergent species; sensitive species; sensitivity comparable to other emergent species
;”””.7'0 /.0/751-;551 /_ ﬂl’ﬂ,ﬁll 7”5 ””5’5 iﬂj’ {; 5’{”{;/’””[7”;]”_” ”Zﬂ’ E./Ilbﬂﬂl]llllllllﬂﬂ, Cllnte Wolffia arrhiza Monocotyledons OECD 221 comparable to Lemna gibba; but growth is slower; validity according to OECD 221 could faile in most cases slightly less sensitive compared to Lemna gibba
2rsicaria nyaropiper, Kotala rotunaliolla, splirogela polyiniza, Veronica Deccaounga, . Other taxon
|t should be noted, that based on the experience of the laboratories different species can be Azolafiliculoicks foms OECD 221/239 growth is slower compared to Lemna species, therefore validity criteria of OECD 239 has to be applied  |data set is low less sensitive compared to Lemna gibba in most cases
chosen. If mode of action to aquatic macrophytes is unclear a previous screening Is needed. Chara globulars charophyte green algae |OECD 239 fragile species; difficult to handle; best testing time is spring really sensitive species in some cases
A|S[I, data from microcosm and mesocosm studies could be used for selection of SDEEiES. RCC{a.ﬂwtam Moss 0ECD 221/239 is important to weight the start material to be sure to have uniform plants for all replicates sensitive species
Salvinia riatans ferns OECD 221/239 growth is slower compared to Lemna species, therefore validity criteria of OECD 239 has to be applied  |less sensitive compared to Lemna gibba in most cases

Discussion

Using young shoots and uniform healthy test material, several macrophytes met the validity criteria according to OECD 239 or 221. It became clear that water changes have an impact on plant
growth. Therefore, at least one water change after 7 days could be helpful for rooting species to achieve a doubling of biomass. In addition, different growth was observed between seasons, plant
source or shoot age. Previous studies have also shown that shoot length and fresh weight are more sensitive than dry weight for mast species. However, for some other species, a contrary finding
could be found depending on the test item. Healthy cultures have the greatest influence on the results. Seasonal influence on final endpoints is less for healthy plants, which stock cultures were
handled equal to the test conditions year-round. In any case plants must be well adapted to laboratory conditions. If there are several growth forms, the form of the plant with the best growth
under laboratory conditions is preferred. To cover a wide range of natural systems, it is important to study plants from different taxa and littoral zones (e.g., floating, emergent, submerged).
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