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Improving quality and safety and maximizing benefits to consumers and producers

Urs Niggli and Carlo Leifert

Abstract - Improving the quality and safety and reduction in cost in the European organic and ‘low input’ food supply chains (QLIF) is an Integrated Project under the 6th Framework Programme of the European Commission which started in March 2004. After a two year period of research activities of the 31 partners, first preliminary results are available and will be presented during this congress. In our introductory paper we try to develop an overall view on how the many work packages will strengthen the system approach of organic and ‘low input’ agriculture.

Improving the quality and safety and reduction in cost in the European organic and ‘low input’ food supply chains (QLIF) has 31 partners and includes up to further five partners via open calls. The total budget is 18 million € of which the Commission contributes 12.4 million €. The duration of the project is five years. The project approaches whole food chains (crop and livestock) from consumer expectations down to primary production. The food chains are assessed socio-economically and ecologically. Emphasis is put on the quality and safety of organic and low input food and the potential impacts on human health is being explored (see figure next side).

The project pursues a food chain approach where findings and in many cases even concrete deliverables - such as products ‑ are taken up from one investigation to the other. The project also aims at involving scientists into interdisciplinary research work and at enabling them to understand ‘in depth’ methods and results of other disciplines. QLIF focuses on both organic production systems and on special crop and livestock systems which are characterized by ‘low-input’ fertilization or plant protection as well as free range livestock systems but don’t meet all requirements of organic farming. Our presentation will show some preliminary results achieved in the first 2 years. With few exceptions, they are not yet published. 

Existing local and national consumer studies were critically re-evaluated in order to gain a clearer picture of the expectations of the European consumers and their buying attitudes. It showed that organic markets are segmented into a smaller group of regular buyers (firm believers) and a big group of occasional ones. Whilst the first ones are relatively stable, a further growth of consumption is only possible via the occasional consumers. These have very demanding expectations towards the quality of organic food which alter from product to product and which are crucial when an occasional buyer decides in favour or against organic. It is relevant for the stakeholders of the food chains to know and to satisfy these expectations. It is interesting to learn that the preference for organic food is part of citizens’ answer to the excessive industrialisation of food and agriculture. But up to what degree does organic production match consumers’ expectations? The most important of these encompass qualities like “higher nutritional value”, “healthier” or simply “safer/less risks”. The effects of organic and ‘low input’ production methods on food quality & safety and human health are therefore scrutinized. As model crops wheat, potato, cabbage, onion and lettuce were chosen, complemented by feed crops and milk. As a first trend it could be shown, that high input (conventional) crops are richer in protein and vitamin E (wheat), carotenoids (potato, cabbage, lettuce) and alkaloids (potato) whereas organically grown crops tend to have more phytic acid (wheat), volatile metabolites (potato), phenolic compounds (potato, cabbage), glucosinolates and vitamin C (cabbage). Already more conclusive are the results from a survey in Denmark, Sweden, United Kingdom and Italy on the quality characteristics of organic, ‘low input’ and conventional milk. Beta carotene, which is converted into Vitamin A in the body as well as the antioxidants lutein and zeaxanthine were higher in the organic milk in UK and Sweden. Vitamin E (resp. the natural isomer of alpha-tocopherol) was higher in all countries as well as the concentrations of higher poly-unsaturated fatty acids (CLA and Omega 3). In order to assess potential risks of organic and outdoor livestock management, the pathogen shedding of pigs was studied. Compared to indoor pigs, organic and outdoor pigs face a higher likelihood to come into contact with Salmonella and to develop antibodies, but are more robust and resistant to the pathogens. Therefore, pathogen shedding from organic and outdoor pigs was reduced.
These first results indicate a potentially good quality of organic food. But how do management strategies inherent to organic farming rules increase or decrease quality and safety parameters and how can they be improved in a targeted way? 20 experimental work packages were designed in order to study parts of the organic and ‘low input’ crop and livestock production systems and search for ways of improvements. Most of the crop strategies deal with soil fertility management, their effect on plant health and eventually on yield, quality and food borne pathogens. Long term use of organic matter-based fertility inputs increases considerably the efficiency of organic production (input/output ratio), and both seed-borne and foliar diseases are better suppressed. In order to show mechanisms of resistance induced by soil fertility, markers will be developed.  Enteric pathogens (gastrointestinal organisms spread by contamination of foods mainly of animal origin) were found in lettuce at extremely low levels and independent whether organic manure or mineral fertilizers were used. Wheat as a model crop showed the potential of fertility management improvements in order to increase both yield and quality. Field trials in UK in 2005 demonstrated how improved fertility management increased yields of winter wheat by 6 to 33 % (depending on the cultivar) and in summer wheat by (-4) up to14 %. Novel wheat varieties selected especially for ‘low input’ conditions produced protein contents between 11 and 12 %, the reference cultivar remained at 9.2 %. 

The livestock strategies deal with endo- and ectoparasite prevention (pigs and poultry), udder health management of dairy cows and different feeding regimes for pigs. The experiments with different lay outs of hen runs showed how the prevalence of endoparasites (e.g. Heterakis and Ascaridia) is strongly influenced by the size and the hen density. Bioactive compounds in fodder plants, such as inulin in chicory appear to be very effective against nodular worm of pigs but not against roundworms. In co-operation with farmer groups, mastitis prevention strategies were developed on dairy farms. A novel teat sealant was successfully tested and recommendations were made for sealants, homeopathic treatments and targeted antibiosis. Feeding experiments with pigs showed so far that a supplementation of feed with amino acids can be replaced by [image: image1.jpg]?“‘mal‘y produCt,-oh
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protein crops. Although the pig performance suffered, the intramuscular fat content (IMF) increased resulting in a better meat quality. Economic performance was not affected negatively. Feed supplementation with pro-biotic bacteria increased significantly the populations of lactic acids bacteria and Bifidobacterium spp leading to a decrease of coliforms and E. coli. Most of the livestock experiments have not yet delivered results.

The processing of food also effects the quality. In a Delphi study European experts acclaim the development of clear principles and criteria for the evaluation of additives and processing methods. ‘Carefulness’ seems best to describe such criteria. Experimental work on careful and natural disinfection methods of lettuce (e.g. ozone) and on fermentation processes of dairy products enhancing CLA content have recently started. HACCP protocols and manuals for 6 commodities (wheat, field vegetables, apples, milk, eggs, pork meat) are developed.

Very ambitious was the goal to analyse different food chains economically on a European scale. Case studies have been performed with wheat, tomatoes, apples, milk, pork and eggs. A first round of semi-structured interviews with enterprise managers has been analysed and cost efficient strategies for organic supply chains will be developed.

The horizontal activities of the QLIF project (environmental and socio-economic assessment) and the dissemination activities will produce most of the results in the 2nd part of the project. 
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