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Increase in outbreaks of human diseases associated with the consumption of vegetables

BACKGROUND

September 2006 E. coli spinach cases rise to 173
E. coli outbreak caused $77M losses
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Brandl 2006
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Factors involved in the emergence of produce-linked outbreaks

Changes in the produce industry

� Intensification and centralization of production

� Wider distribution of produce over longer distances

� Introduction of minimally processed produce

� Increased import of fresh produce

Changes in consumer habits

� Increased consumption of meals outside the home
� Increased popularity of salad bars
� Increased consumption of fresh fruits and vegetables, and fresh fruit juices

Increased size of at-risk population (elderly, immunocompromised)

Enhanced epidemiological surveillance

Improved methods to identify and track pathogens

Emerging pathogens with low infectious dose
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PATHWAYS OF INFESTATION IN THE FIELD

Factors that can contribute to the contamination of fruit and vegetables with human enteric
pathogens in the field. Brandl 2006.

� Organically grown produce more at risk?

Austrian Research Centers GmbH - ARC

� Increased import of organically produced vegetables

� Different agricultural practises in different countries

� Different climatic and environmental conditions in different countries

� Little information on prevalence of human pathogens in European 
products

� No European guidelines to avoid pathogen contamination in organic 
farming

GLOBAL ISSUE

Multi-national and multi-
disciplinary project
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Partners 

Austrian Research Centers (A), University of Natural Resources and Applied 

Biosciences (A), Danish Inst. for Food and Veterinary Research (DK), FiBL (CH), The 

Royal Veterinary and Agricultural University (DK), Agroscope FAW Wädenswil (CH), 

Agroscope Reckenholz-Tänikon (CH), GSF (D), Swedish University of Agricultural 

Sciences (SE), Wageningen University (NL), Plant Research International B.V. (NL)
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Expertises 

� Knowledge on national agricultural procedures in organic farming

� Food safety and quality control

� Pathogen detection and surveillance (5 pathogens!)

� Analysis of animal manure and slurries

� Plant-microbe interactions

� Ecology of enteric pathogens (5 pathogens!)

� Greenhouse / field experiments

� Modeling
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Principal aim: to improve the quality and safety of organically produced 
vegetables throughout the production chain

OBJECTIVES OF PATHORGANIC

Survey of vegetables regarding enteric pathogens in five European countries

Mechanisms / factors affecting the colonization

Harmonization of methods

Recommendations

Austrian Research Centers GmbH - ARC

� Extension of a model for pathogen transfer through use of manure-based fertilizers

� Description of food chains through evaluation of questionnaires

� Comprehensive toolbox for the detection of pathogens

� Established protocols for sampling and surveys

WP1. Current practise and harmonization of methods

Modeling expertise
(DK, NL)

Knowledge of organic farming practises
(all countries, CH)

Sampling strategies
(CH, NL, A, SE)

Pathogen detection
(A, D, SE, CH, DK)
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WP2. Surveys of food-borne pathogens

Austrian Research Centers GmbH - ARC

� Confirmation of risk analysis obtained in WP2

� Plant and bacterial genotype effects

� Biological buffering

� Extension of Microbial Risk Assessment model

� …

Manure
(DK)

Plant-microbe interactions
(A, D)

Soil ecology
(CH, A, SE)

Model
(DK)

WP3. Mechanistic description of food contamination 
with human pathogens
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� Recommendations for a realistic risk model for various pathogens
in risk plants

� Recommendations for improved farm management procedures

� Workshop with various stakeholders

� Scientific and non-scientific publications

WP4. Final risk assessment, communication and 
recommendation

Austrian Research Centers GmbH - ARC

Thank you !

Evelyn Hackl, Claudia Fenzl, Jürgen Friedel, Thomas Rinnofner, Michael Schmid, Anton Hartmann, Andreas 
Hofmann, Dorte Baggesen, Anders Dalsgaard, Annette Nygard Jensen, Janet Jansson, Veronica Arthurson, 

Gabriela Wyss, Brion Duffy, Franco Widmer, Carolien Zijlstra, Ariena van Bruggen, Angela Sessitsch
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OVERVIEW OF WPs

WP 3
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lsCampylobacter jejuni

L. monocytogenes

Salmonella serovars

EHEC Escherichia coli

WP 1

Harmonization of Methods

Survey 
protocols

Sampling 
protocols

Optimization 
of detection 

methods

Description 
of food 
chains

Staphylococcus aureus

WP 2

Final Risk Assessment, Communication

and Recommendations

WP 4


