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World Food System Grants Platform Supports New Cross-Disciplinary Food 
System Research Projects  

The ETH Zurich World Food System Center (WFSC) is pleased to announce five new cross-disciplinary, food system 
research projects funded through the Center’s WFS Grants Platform. The two research programs on this platform, the 
Mercator Research Program and the Coop Research Program, provide support for these projects totaling more than 
1.6 million CHF. This document includes the abstracts for the five new projects. 

 

New sustainable food formulations based on algae proteins (NewAlgae) 
Project Started: 2017 
Principal Investigator: Prof. Alexander Mathys, ETH Zurich, Sustainable Food Processing 
Co-investigators: Dr. Wolfgang Frey, KIT Karlsruhe 
Supported by: Coop Research Program 

Abstract 
Algae, bearing large amounts of proteins (up to 70% of dry matter), can serve as an enormous biological protein source. 
They enable food production concepts considerably more sustainable than the existing value chains as they could grow 
on infertile land with a high biomass productivity, by using combustion gas as CO2 source to generate a wide range of 
material and energetic products with an almost 100% fertilizers use efficiency. The principle objective of NewAlgae will 
be the interdisciplinary development of innovative up- and downstream algae processing based on electroporation 
stress induction during cultivation, gentle extraction, advanced characterisation of techno-functional protein properties 
and further translation into the development of new product applications. Scientific focus of NewAlgae will be to 
elucidate influence of pulsed electrical field PEF on protein biomass production as well as potential alterations in the 
protein composition of the algae. A model strain with GRAS status, Arthrospira platensis (commonly known as Spirulina), 
will be applied for phototrophic cultivation. This will i) deliver technological insights on boosted cultivation, detailed 
characterisation of functional and bulk proteins from algae and ii) offer solutions to industry for the exploitation of algae 
as an alternative source of high added value proteins for human nutrition. Focused product applications are algae 
protein based ingredients and meat substitutes. Innovative technologies such as PEF with different intensities, gentle 
extraction by natural deep eutectic solvents, micro process engineering and tailor made high moisture extrusion will be 
applied. This R&D activity will therefore support the way towards global food security by technology driven innovations 
and concrete product applications. The use of several innovative processing elements for a new raw material underlines 
the interdisciplinary approach of NewAlgae and contributes to the pre-competitive character of the entire concept for 
utilisation in different food categories. A strong dissemination strategy will be reflected by the composition of a 
consortium consisting of 3 associations including a large group of potential applicants from industry in Switzerland, 
Germany and Europe as well as industry support from the Coop Fund for Sustainability within the user committee. 
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Application of Lactobacillus reuteri to naturally prevent Campylobacter colonization of 
chicken (CampyChick) 
Project Started: 2017 
Principal Investigator: Prof. Christophe Lacroix, ETH Zurich, Food Biotechnology 
Co-investigators: Prof. Roger Stephan, University of Zurich 
Supported by: Coop Research Program 

Abstract 
Chicken meat is a good source of high-quality lean protein; however, consumption of chicken meat is the main source 
for Campylobacter food-infection. Campylobacteriosis is the most frequently reported food-borne illness in the 
European Union and has furthermore been linked to large economic losses for chicken farmers. 
The CampyChick project aims to investigate a novel microbial-based approach to naturally reduce Campylobacter 
contamination of chicken flocks and ultimately in chicken meat. Lactobacillus reuteri is a commensal in chicken 
gastrointestinal (GI) tract, and forms natural biofilms in the crop. L. reuteri of chicken have the ability to produce 
reuterin, a potent antibacterial system produced from glycerol. We hypothesize for this project that in-ovo or ex-ovo 
administration of high reuterin-producing L. reuteri isolated from chicken enable colonization and stable biofilm 
formation in chicken GI tract, and, combined with glycerol feeding, prevents Campylobacter colonization, while 
enhancing hatchability and growth performance of chicken. 
To verify our hypothesis we will: 1. Isolate, screen and characterize strains of L. reuteri from chicken crop and ceca; 2. 
Accurately test antimicrobial activity of reuterin on a large panel of Campylobacter spp., isolated from chicken and 
human infections; 3. Select chicken derived L. reuteri strains exhibiting high reuterin production and develop reuterin-
inactivated mutants; 4. Perform in vivo trials with in-ovo and ex-ovo administration of L. reuteri combined with glycerol 
feeding to investigate the barrier effects of L. reuteri and reuterin against natural Campylobacter colonization of chicken. 
Attention will also be given to hatching and growth efficacy of the chicks. 
This project will lead to a novel, natural, efficient and sustainable way to reduce Campylobacter contamination in 
chicken flocks and enhance meat safety. Furthermore, this research will establish the ground for application of L. reuteri 
produced reuterin to prevent/reduce colonization of enteropathogens in poultry. 
 

Increasing genetic gain in climbing bean development (IncreBean) 
Project Started: 2017 
Principal Investigator: Prof. Bruno Studer, ETH Zurich, Molecular Plant Breeding 
Co-investigators: Dr. Bodo Raatz, International Center of Tropical Agriculture 
Supported by: Coop Research Program 

Abstract 
Common bean (Phaseolus vulgaris L.) is the most important grain legume and protein source for human consumption 
worldwide, of particular importance for nutrition and income of smallholder farmers in the tropics. Climbing beans, a 
morphologically distinct subgroup of common beans, are reported to have two to three times the yield of bush types. 
Climbing bean production is requiring more manual labor but is ideal for land-limited smallholder farmers in developing 
countries. This has led to a large success and spread of climbing beans during the last three decades in sub-Saharan 
countries such as Rwanda. Despite a multitude of advantages of climbing beans compared to bush types (e.g. higher 
biomass, increased stress tolerance and nitrogen fixation rates), breeding activities have mainly been focused on bush 
types during the last decades. In addition, the longer generation time of climbing beans further decreases the annual 
genetic gain that can be achieved by breeding. Genomic selection, a modern form of marker-assisted selection, offers 
opportunities to improve speed and accuracy of the selection process in climbing bean breeding, thereby increasing the 
genetic gain per year. This project aims to develop the data and analysis methods required to implement genomic 
selection in climbing beans, and to combine this efficient selection method with techniques for growth cycle 
acceleration. Increased genetic gain will directly feed into the existing breeding program at CIAT and, beyond the frame 
of this project, will deliver outperforming climbing bean varieties to improve the livelihood of smallholder farmers in 
target areas. This will further simulate spreading of climbing bean production in developing countries, which will allow 
for increased bean production using less land area while aiding soil fertility – an example case of sustainable 

intensification! 
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Assessing the role of organic value chains in enhancing food system resilience (OrRes) 
Project Started: 2017 
Principal Investigator: Prof. Johan Six, ETH Zurich, Sustainable Agroecosystems 
Co-investigators: Dr. Erik Chavez, Imperial College London; Dr. Birgit Kopainsky, University of Bergen 
Supported by: Mercator Research Program 

Abstract 
The ability of the global food system to meet the needs of a growing population is increasingly threatened by various 
factors, such as unpredictable shocks (short, abrupt and non-linear) as well as stressors (long-term trends creating stress 
on the system) caused by global change. In order to achieve global food security, the food system needs more resilience 
versus such perturbations [1]. Organic systems (value chains) have been proposed as a strategy to increase the resilience 
of food systems, for example through their lower reliance on external inputs and greater ability to conserve natural 
capital [2]. Thus, this PhD project proposes to assess and compare the resilience of organic value chains versus their 
conventional counterparts. In doing so, components (ranging from production management techniques to purchasing 
strategies) that enhance resilience are identified, optimised and promoted. We conduct this comparison on two study 
case value chains: cocoa from Ghana and banana from the Dominican Republic. These value chains are chosen because 
1) both are international value chains with clearly defined organic versus conventional channels 2) they play an 
important role in the food system (high production volumes, numbers of producers and consumers) 3) demand on these 
organic products is increasing and 4) they are produced in vulnerable tropical smallholder systems. This project will 
adopt a transdisciplinary approach: first, key indicators of resilience will be identified and measured, this will include 
both qualitative and quantitative approaches. The quantitative approach will harness big data to measure the resilience 
of the value chains and use econometric analysis to allow an empirical comparison of organic versus conventional value 
chains. Second, a systems dynamics approach will be used to understand the dynamic processes and relationships 
between and within segments in both organic and conventional value chains. Using the generated knowledge, 
interventions to enhance resilience will be designed in partnership with key stakeholders. 
 

Resilience of Organic and Conventional Production Systems to Drought (RELOAD) 
Project Started: 2017 
Principal Investigator: Prof. Nina Buchmann, ETH Zurich, Grassland Sciences 
Co-investigators: Prof. Marcel van der Heijden (Agroscope) 
Supported by: Mercator Research Program 

Abstract 
As a result of global climate change, some of the most severe weather events, including drought events, will become 
more frequent in Europe over the next 50 to 100 years. Thus, farming practices have to be developed that ensure food 
security, but so far, it is unclear which farming systems are most resilient against climate change. Here, we will compare 
the main Swiss arable farming systems (organic arable farming with tillage, organic arable farming with reduced tillage, 
conventional arable farming with tillage and conventional arable farming without tillage) and test their response to 
simulated summer drought. Our over-arching hypotheses are that (1) organic farming is more resilient to summer 
drought than conventional farming because crop yields and thus water use are lower and because plant symbionts, 
known to provide drought and stress resilience, are more abundant in organic farming systems; (2) reduced tillage or 
no tillage are more resilient to summer drought than tillage because reduced tillage stabilizes soil structure and 
improves water availability to crops which in turn ensures plant productivity; and (3) despite lower yields, economic 
profits per hectare, are equal or even higher under drought conditions for organic than for conventional farming 
because prices are higher for organic products and yield reductions are expected to be larger for conventional than for 
organic farming. We will test these hypotheses using the FAST trial (Farming Systems and Tillage Experiment), a 
replicated field trial established in 2009. We will simulate summer drought with portable roofs, and will investigate the 
effects of simulated drought on plant yield, nutrient uptake and grain quality in four Swiss production systems (WP1), 
identify the potential mechanisms being responsible for enhanced resilience of these farming systems to summer 
drought (WP2, WP3) and put the results into a socio-economic perspective (WP4). 


