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Herbicides

- Agricultural pesticide use is one of the main pollutant sources in

freshwater ecosystems3

- Aquatic pesticide contamination in NW-Europe and USA is

dominated by herbicides®
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- Herbicides only

Herbicides mix
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Herbicides and algae

- Herbicides in surface water can be phytotoxic to non-target
organisms such as algae”

- Algae are the main primary producers in many aquatic ecosystems
- Toxic effects on algae cascade up to higher trophic levels>

» Waterboards often focus on macrofauna, leading to a bias towards
insecticides

Effects on algae hint at herbicides as suspected compounds

There is a need for a sensitive diagnostic tool to
identify the presence of hazardous herbicide
concentrations in aquatic ecosystems

5Del.orenzo et al. Environ. Toxicol. Chem. 2001
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« Surface water from 39 locations in The Netherlands

« May, June, July 2016
» Locations provided by the Dutch waterboards

- Representative of Dutch surface water pollution sources
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» Pseudokirchneriella subcapitata

- Widely distributed microalgal species

= Sensitive and recommended species for bioassays
(OECD)
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- Sensitive and well-studied end point to identify herbicide activity in
surface water

- Quantified using pulse amplitude modulation (PAM) fluorometry
connected to a robot

pPSII: Effective Photosystem Il Efficiency
¢PSIl = (FFm - F)/ F'm

- Algae were exposed to surface water for 4.5 hrs in 96-well plates

Rapid high-throughput herbicide toxicity screening

6Ralph et al. Toxicol. Environ. Chem. 2007
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» Effect observed at only one location
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concentration in surface water over time
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Linuron toxicity in the laboratory
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Discussion

= Herbicide toxicity observed at 110x EQS concentration of linuron

» EQS are derived from bioassay results with application of an
assessment factor (AF) of 10 or 100

» EQS concentration should NOT cause toxicity in the bioassay,
and it does not for linuron: 0.29 ug/L = EC,

- What is the contribution of the other herbicides present to the
observed toxicity?

» Under investigation

- Herbicides are the most common agricultural pesticides in NW
European surface waters

» Effect observed at only one location during this study

» Improve sensitivity or no extensive risk?
= Both!
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Conclusions

» The here presented PAM bioassay is an effective tool to
asses herbicide risks to primary producers, and coulc
be applied as a quick, high throughput screening
method

» No extensive herbicide risk to primary producers in the
surface waters of The Netherlands was observed during

this sampling campaign






