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 Designed to follow the fate of pharmaceuticals and personal care 

products associated with biosolids after application according to 

agricultural practice 

 In addition: Biological monitoring to assess potential effects of 

biosolids application on structural and functional endpoints of 

relevant soil organisms  

Aim of the Study 
INTRODUCTION 



Biological Monitoring 

Structural Endpoints 

  Abundance and community composition of nematodes (roundworms) 

  Abundance and community composition of enchytraeids (potworms) 

Functional Endpoints 

 Bait lamina tests: measurement of overall feeding activity of soil 

organisms  

INTRODUCTION 



Application of Biosolids on 3 October 2008  

  Dewatered biosolids from Ottawa sewage plant: 22 t d.w./ha 

  Incorporated by ploughing at a depth of 20 cm 

  Inorganic N-fertilizer at control site 

Biosolids METHODS 



Study Site 

Fall 2008 – before application 

Fall 2009 – at sampling 

Plots at field site 

METHODS 



Nematodes 
METHODS 

  Large & diverse group of soil organisms 

  Represent organisms from various trophic groups 

  Important role in soil food webs 

  Serve as useful indicators for soil quality 

  Ecologically differentiating at family level 

Caenorhabditis elegans 



Nematodes as Indicators 
METHODS 

Colonizer-persister continuum 

Trophic 
groups 

Bacterivores Fungivores Predators Omnivores 

 Increase in functional complexity and redundance 

Classifi-
cation of 
families 

c-p 1 c-p 5 

  Increase in generation time 

  Increase in longevity 

  Decrease in fecundity 

  Increase in sensitivity to disturbance 

Developed by Bongers 1990 



Nematode Community Indices 
METHODS 

 Plant Parasite Index PPI 

  includes only plant parasites 

Maturity Index MI 

 the higher the more 

mature is the community 

Based on c-p value from 1 (colonizer) to 5 (persister) 

relative frequency 



Enchytraeids 
METHODS 

  Important functional role in soils: saprophagus mesofauna 

  Overall longer life cycle than nematodes 

  Previously used within soil classification approaches 

  Ecologically differentiated on species/genus level 

  Not as well-established as nematodes as soil indicators   

Marionina 
filiformis 

Enchytraeus 
buchholzi 



METHODS 
Sampling of Soil Organisms 

  Nematodes: 20 cores per plot pooled; soil core with 2 cm diameter 

  Enchytraeids: 1-3 soil cores per plot; soil core with 5.5 cm diameter 

  Extraction, enumeration and identification 

  2008 fall; 2009 spring & fall; 2010 spring & fall ; 2011 spring 

Cobb‘s extraction method 
(from „Nematology“, Wageningen University) Sampling nematodes 

Extracting enchytraeids 



Bait lamina Tests METHODS 

 Feeding activity in top 8 cm soil  

 16 strips per plot (256 strips in total) 

 Exposure for 3 to 4 weeks  

from  Römbke et al. 2006  

Example: Feeding activity in tropical soils  



RESULTS 

Since the results presented at the workshop are not 

yet published and the study is not yet completed, this 

online version of the presentation does not contain the 

detailed results. 



DISCUSSION 

  Strong impact of biosolids application on nematode & enchytraeid  

 abundance: Enrichment Effect 

  Changes in community structure (decrease of MI, shift in dominance, 

presence of indicator species) confirms enrichment 

  Boosting enrichment opportunists generally seen as beneficial for 

soil fertility due to resulting enhancement of nutrient cycling 

Beneficial Effects 



 Limited recovery of nematode persisters: indication for long-term 

adverse effects due to pollutants associated to the biosolids? 

 

 Functional tests still show significant difference between control 

and biosolids-treated site 2 years after application 

 

DISCUSSION Adverse Effects ? 



DISCUSSION Conclusions 

 Monitoring of functional and structural endpoints of soil organisms 

is well suited to follow and interpret effects of biosolids 

application 

 Detecting potential effects of pollutants in the presence of other 

disturbances, i.e. (beneficial) enrichment is nevertheless 

demanding 

  Further assessment of study site in the course of EU-project 

ROUTES is planned to identify long-term effects of the 

application of biosolids under real field conditions 
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