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Hypothesis 

Effects of xenobiotics on organisms might not be caused directly by the 

compound, but rather arise from acclimation to stress invoked by feeding 

inhibition during exposure. 
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inhibition during exposure. 

 

Background 

Cannot be seen from data of standard test procedures for ERA because 

experiments undertaken focus on one (maximal two) behavioural endpoint. 

 

Acclimation to food availability/reduced feeding comprises of more than the 

change in one behaviour because everything is inter-connected. 

Feeding Growth Reproduction Maturation Survival 



Experiments  

1) Feeding assay 

2) Acute toxicity test  survival and growth 

3) Chronic toxicity test  survival, growth, maturation and 

reproduction 

4) Chronic toxicity test under reduced food availability  survival, 

growth, maturation and reproduction 

5) Virtual experiment (IDamP)  survival, growth, maturation, 

reproduction and survival 

 

 

Imidacloprid  neonicotinoid known to impact on feeding of daphnia* 

 

* Pestana, J. L. T.; Loureiro, S.; Baird, D. J.; Soares, A. M. V. M. Pesticide exposure and inducible antipredator responses in the 

zooplankton grazer, Daphnia magna Straus. Chemosphere 2010, 78 (3), 241−248. 



1. Effects of imidacloprid on feeding 
behaviour 

Feeding inhibition test 

 Amount of food eaten under constant exposure (one day) 

 10 neonates per concentration  

 Surplus food availability 



 Imidacloprid inhibits feeding in a 

concentration-dependent manner  
 
       

EC5 (24h) = 0.19 mg/L 

EC50 (24h) = 1.83 mg/L 

EC95 (24h) = 8.70 mg/L 

 

(0.09−0.32) 

(1.4−2.2) 

(7.3−17.5) 



2. Acute effects 

Acute toxicity test (OECD guideline 202) 

Extended to one week 

 Food available in excess 

Concentrations of 0.4 - 100 mg/L 

4 replicates with 10 neonates per concentration 

Measurement of body size after one week 



 There is a delay in acute effects causing 
complete starvation 

     1           2            3            6           7 

Exposure duration (d) 

EC5 (24h)  

 
 

EC50 (24h) 

 
 

EC95 (24h) 



10 

 There is an influence on growth at 
concentrations causing feeding inhibition 
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3. Effects of exposure during juvenile 
development on individual performance 

Chronic toxicity test (OECD guideline 211) 

A single one-week pulse of exposure 

Observation period extended to 5 weeks 

 Better observation of recovery and delayed effects 

More frequent observation of body length 

0.15 and 12 mg/L 

10 neonates per concentration 

Surplus food availability 



 Growth inhibition and delayed 
maturation at EC95 
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Experiments 4. Interactions between toxic effects and 
food availability 

Chronic toxicity test (OECD guideline 211) 

A single one-week pulse of exposure 

Observation period extended to 5 weeks 

 Better observation of recovery and delayed effects 

More frequent observation of body length 

0.15 and 12 mg/L  

10 neonates per concentration 

Food availability reduced by 33% 

 



 Identical growth up to maturation but 
subsequent growth and reproduction is 
different for different food availability at >EC5 
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Summary  

Acute toxicity test 

Chronic toxicity test  

high food 

Chronic toxicity test  

low food 

Feeding toxicity test  Feeding is reduced within one day 
 

 Delayed mortality; reduced growth 
 

 Temporary growth inhibition and delayed 
maturation 
 

 Continuous growth inhibition, delayed maturation 
and changed reproduction 
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 Are all observations due to feeding inhibition or are 

there multiple effects going on? 



5. Virtual experiment 

newborn 

Feeding 

Ageing 

growth 

juvenile  

development 

born juveniles 

brood size 

embryo development 

 
yes 

yes yes 

no 

no 

no 

 

maximal age ? 

 

Adult? Birthing? 

Feeding 

Individual based Daphnia magna Population model (IDamP) 



Measurement vs. prediction (growth) 

Time (d) 
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Measurement vs. prediction (maturation and 
reproduction) 
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3.7% feeding 
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95%tile model            Model average            Individual data 



Hypothesis 

Effects of xenobiotics on organisms might not be caused directly by the 

compound, but rather arise from acclimation to stress invoked by feeding 

inhibition during exposure. 

 

Cannot be seen from data of standard test procedures for ERA because 

experiments undertaken focus on one (maximal two) behavioural endpoints. 
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Hypothesis   Conclusions 

do not have to 

Cannot be seen from data of standard test procedures for ERA because 

experiments undertaken focus on one (maximal two) behavioural endpoints. 

 

 
Could be seen when:  

• measurement of multiple endpoints undertaken 
• measurement of feeding rate undertaken 
• ecology of the organisms gets attention 

They can 

 
 Is it important for populations? There, changes in food 
availability are a daily occurrence! 



Thank you! 
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