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QUERBEET - COMMUNITY SUPPORTED AGRICULTURE (CSA)

 

INTRODUCTION

• CSA: Direct cooperation between farmers and consumers; it involves participation, 

   commitment & contributing to production costs instead of paying for product prices 1 

• Planetary Food Commons as another way to think about food & agriculture systems 2 

• Querbeet: Association founded in 2020; located in Grosswangen LU; cultivates 

   vegetables on 0.9 ha for currently 96 members 3

Research question:

• What are challenges and possibilities for CSA in general, and for Querbeet specifically?

RESULTS 

• Challenges: Sustainable farming practices & taking on too much; time & changing food 

   consumption habits; members recruitment & competition 4

• Possibilities: strengthening membership support, increasing resources, changing laws 4

• Resilience through: cooperative local food supply; market-independency & relationship 

   between consumers/producers; transformative learning through practical empowerment 5

• Querbeet: economic framework & keeping members as the biggest challenges; strong 

   community support & resilience through sustainable and local cultivation of 

   a variety of vegetables in different phases as key opportunities 3

CONCLUSION

• CSA as a relevant player for sustainable transformation of food sector; they embody a form 

   of economy in which new lifestyles and patterns of action can develop 5

• What is the scalability of CSA? 

Seline Limacher - limacsel@students.zhaw.chAugust 2024

Querbeet garden; working contribution; social event; delivery of vegetable bags (pictures of Querbeet members)



BREEDING FOR FUTURE
Motivation and Challenges of Small-Scale Breeders. A Case-Study of the GZPK in Feldbach, Switzerland

BREEDING

PROCESS IN A

NUTSHELL

ZÜRICH UNIVERSITY OF APPLIED SCIENCES (ZHAW)

Fig 1: GZPK

 Would you like to discover more small-scale organic breeding initiatives in Europe? --> 

Over the last 20 years, the concentration of power in the seed market has increased significantly, with the ten largest companies now controlling about seventy
percent of it [1]. This concentration of power affects biodiversity, as it often leads to a focus on the development of only a few high-yield crops, crops that are
typically highly dependent on inputs and/or crops which are highly specialized and poorly resistant to unexpected wheather events [1], [2], [3]. This concentration
of power also increases the financial dependency of farmers, who, due to the rise in unexpected events and market pressures, are constrained to work with only a
few actors and know-how on breeding techniques is getting loss [2]. Around the globe, small-scale breeders are addressing these challenges by offering
alternatives to conventionally bred crops. They work to meet the needs of organic farmers, develop crops that are resilient to extreme weather events, offer an
alternative to large private companies and thereby contribute to preserving biodiversity. This poster presents a pioneer initiative, Getreidezüchtung Peter Kunz
(GZPK), based in Feldbach, Switzerland, which has been engaged in organic breeding of cereals, legumes, and other crops since 1970.

Cereals (wheat, spelt, emmer, triticale), legumes (peas and lupins), sunflowers and maiz are bred for organic and
biodynamic farms in Europe. By enlarging and increasing their offer, they allow farmers a greater choice in food
crops. They work on project to increase the use of legumes in agriculture and advocate for their implementation.

Genetic diversity of crops and livestocks 

Species diversity within crops and livestocks  

Diversity of stakeholders
GZPK offers an alternative to conventional breeding programs. Additionally, they work closely with stakeholders
across the entire food system—farmers, researchers, policymakers, producers, and others—to actively bring their
newly bred seeds to market and strengthen the network of organic breeding. They also advocate for greater
financial involvement from the entire food system. For that, they currenty are starting a project with a supermarket
chain in Switzerland. 

Ecological adaptation, Resilience and Sustainability 
The work of GZPK enables the breeding of resistant varieties for organic farming. One breeding program focuses
on creating varieties that can be tailored to specific farms (cf. Klimafenster), thereby enhancing farm resilience

to climate change. They closely with partner farms to create species that are adapated to the site.

GZPK currently focuses on collaborating with various stakeholders along the food chain, thereby strengthening
existing networks. Additionally, GZPK offers internships that enable career changers to begin working as

breeders. This program facilitates knowledge transfer, ensures a well-educated next generation of breeders.

Social adaptation, Resilience and Sustainability

Economical adaptation, Resilience, and Sustainability
GZPK's costs for bred seeds are mostly covered by  foundations, companies or association, thereby reducing the

financial burden on farmers. Due to a strong network, they maintain close collaborations with other associations
and farmers, thereby strengthening their economic stability. Additionally, they participate in reducing the

economic dependance of farmers on conventional breeding companies and developing alternative markets. 

GZPK focuses on breeding crops that are tailored-made to a farm’s climatic enviroment, that are resilient to
unexpected wheather events and that provide an acceptable yield: all-rounders. On the contrary, conventional
breeders will mostly focus on yield. Wiwa, a wheat crop that was authorized in 2005 is now the main used wheat in
germany and switzerland in organic farming and has shown many good results over the years [5].

GZPK plays an important role in providing farmers with an alternative to conventional seed companies, significantly contributing to increased crop and species
biodiversity on the seed market and across European fields. Their crops are mostly all-rounders, and their breeding focuses on enhancing resilience, which is
essential for adapting to climate change. Additionally, the organization collaborates with various actors in the food system, strengthening relationships, creating
networks, promoting the craftsmanship of breeders, and thereby contributing to social resilience.

One major challenge is funding. Currently, GZPK's financial support comes from 17% licensing fees, 23% by projects financed by the government, and 48% from
private donors. Another issue GZPK faces is the seed certification policies in Switzerland. Although the country has achieved high quality and yields, the genetics
of current varieties are relatively uniform and these resistant all-rounders seeds often fail to pass certification due to not meeting the yield standards.

[1]     Public Eyes, “Gefärhliche Marktkonzentration.”
[2]     IPES-FOOD, “De l’uniformité à la diversité: Changer de paradigme pour passer de l’agriculture industrielle à des systèmes agroécologiques diversifiés.,” 2016. [Online]. Available: www.ipes-food.org
[3]     C. K. Khoury et al., “Crop genetic erosion: understanding and responding to loss of crop diversity,” Jan. 01, 2022, John Wiley and Sons Inc. doi: 10.1111/nph.17733.
[4]     C. Grovermann, M. Weiner, L. Levy, M. Locher, J. Manuel Herrera, and E. Winter, “Three decades of organic wheat improvement: Assessing the impact and returns on investment,” Q Open, vol. 2, no. 1, 2022, doi: 10.1093/qopen/qoac005.
[5]     J. Kotschi, J. Wirz, and M. / Dornach, “Wer zahlt für das Saatgut? Gedanken zur Finanzierung ökologischer Pflanzenzüchtung,” 2015. [Online]. Available: www.sektion-landwirtschaft.org
[6]     German Cooperation, “Agrobiodiversity – the key to food security, climate adaptation and resilience.” [Online]. Available: www.bmz.de
[7]     Swiss Academies, “Varietiy is the source of lige: Agrobiodiversity benefits, challenges, and needs,” 2020.
[8]     “Zu Besuch bei Freund*innen der Agrobiodiversität in ganz Europa.” [Online]. Available: www.biobreeding.org/breeding
[9]    GZPK, Available: https://www.gzpk.ch/

The author’s tip? Visit GZPK’s fields next to lake Zürich before the harvesting and discover the colorful beauty of agrobiodiversity!   

ADÈLE GARRET, GARREADE@STUDENTS.ZHAW.CH, 2024

http://www.biobreeding.org/breeding


Agroecological Benefits of Chicken Egg Subscriptions

Manuela Jäggi | jaeggman@students.zhaw.ch | Agrobiodiversity Summer School Slovenia 2024
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Introduction to the Project

Grüezi Garte is an organic regenerative permaculture farm located in Allenwinden (ZG), Switzerland. Initiated in

2022 with a generational shift, the farm emphasizes preserving Switzerland's native species and varieties

through various sustainable farming practices
1
. This case study is focusing on their most recent project

initiated in 2024, the Chicken Egg Subscription, a community-supported animal husbandry model.

Conclusion

While fostering genetic diversity, enhancing soil

health, and promoting animal welfare and farm

biodiversity, the Chicken Egg Subscription ensures a

stable income for the farm while delivering high-

quality, ethically and sustainably produced food to

customers. This initiative exemplifies a holistic and

resilient animal husbandry model setting a

benchmark for sustainable farming practices.

Background: The Poultry Sector

The global consumption of poultry products and

eggs is increasing, leading to a corresponding rise in

mass production
3
. Intensive breeding practices in the

poultry sector are associated with a significant

reduction in animal genetic diversity, leading to a

narrowing of the genetic pool. This trend increases

the reliance on feed resources that are suitable for

human consumption, thereby competing with food

production for valuable land resources
4
. Furthermore,

these practices pose challenges to maintaining

animal health and welfare, as the emphasis on high

productivity often results in compromised living

conditions and increased susceptibility to diseases.

Agrobiodiversity Contributions

A mobile henhouse and spreading of chicken

manure on surrounding pastures and trees

enhances biodiversity on the farm, promoting

a rich ecosystem of microorganisms, which

improves animal and soil health.

The dual-purpose breed "Coffee and Cream"

enhances genetic diversity on the farm, while

enabling the avoidance of vaccinations,

medications, and antibiotics
5
. Both female and

male chicks are raised, further increasing

diversity of the flock.

Regular relocation of the henhouse reduces

the buildup of pathogens and parasites in the

soil, lowering the risk of disease
6
. Access to

fresh pastures and vegetable scraps provides

chickens with a variety of natural food

sources, improving their overall health. Due to

the ample space and enrichment, there is

significantly less feather pecking and injuries
7
.

Consumers engage directly with the farm,

raising awareness of sustainable and ethical

farming while fostering appreciation for local

food. Upfront payment ensures stable and

predictable farm income.

This project is made possible through various

stakeholders, including NGOs, national and

local authorities, foundations, donators,

volunteers, and customers.

Farm - Organic, regenerative, community-supported

Focus agriculture and animal husbandry

- Native species and biodiversity preservation

- Natural habitat restoration 

- Educational programs and events

Project - The first flock moved to the farm in April 2024

Status - 40 out of 50 subscriptions have been sold

- Roosters were slaughtered in August 2024

- No complications or diseases so far

- Hens will start laying eggs in November 2024

The Chicken Egg Subscription

How does it work?

• Customers sponsor a hen and a rooster

• Resilient and extensive dual-purpose breed

• The subscription is paid in advance

What do customers receive in return?

• 4-6 eggs per week for 2 years

• Rooster meat after 20 weeks

• Soup hen meat after 2 years

• Ethically and locally produced animal products

Figure
 2 

: Chicken and Rooster at Grüezi Garte , May 2024.
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In 2015, UNIDO, together with the UNDP and Montenegrin government, 
began the "Enhancing the Competitiveness of Local SMEs in 
Montenegro through Cluster Development", project in Bar and Ulcinj.2,4,6

Objective: to set up a cluster for traditional olive growers, as well as a 
luxury brand (42°N 19°E) → improve sales using marketing that highlighted 
the unique terroir of this region.

Potential benefits of revitalising small-scale olive growing:

>> long-term survival of this traditional food product and way of life, and 
protection of the endemic Žutica species. 

Project Objectives

Contact Details:

Yanna Raykov, Global Change Ecology M.Sc.
E-mail: yanna.raykov@uni-bayreuth.de
Phone: +49 152 04132377

Fig.1 Land Use Types in Montenegro

Cluster Development Projects

Lessons from Montenegro's Olive Growers Cluster
Yanna Raykov

Montenegro, like most of the Balkan region, still has relatively high 
agrobiodiversity1, in part due to the absence of full industrialisation of agri-food 
systems in the region, with high levels of smallholder farming and extensive 
agriculture persisting.

Olive trees have been present in Montenegro for over 2000 years, with olive oil 
production becoming an established part of local culture by the 6th century2. The 
endemic Žutica olive tree variety dominates in Montenegro3 (95-98% in Bar and 
Ulcinj, 65% on average elsewhere).

Background

The cluster ultimately failed to gather momentum after the initial project phase 
and is inactive today.6 Ćazim Alković feels this is due to the failure to persuade 
olive growers of the medium-to-long-term benefits of such an organisation and 
generate interest.

However, the Olive Growers Association of Bar has recently joined another 
agricultural cluster, started in Nikšić, and which in 2023 became a member of 
the EU’s COPA-COGECA group.6,8

Outcomes

Acknowledgements

Many thanks to Ćazim Alković, President of the Olive Growers 
Association of Bar, who kindly provided answers to my many questions 
about the UNIDO project and Montenegrin olive growing in general

ZHAW Agrobiodiversity Summer School

Slovenia, 2024

Preservation of multiple autochthonous olive (sub)species (e.g., 
Žutica, Crnica, Lumbardeška, Sitnica, Šarulja3).

Preservation of diverse, naturally-valuable agricultural land3, due to 
old olive groves’ semi-natural understorey.

Prevention of land use conversion e.g. to other types of more 
intensive farming or for property development.

Preservation of diversity in olive and olive-derived products - 
otherwise even greater amounts must be imported to meet local 
demand.

Reduced decline of rural populations - traditional methods can be 
passed on to younger generations where there are improved 
prospects.

1. Jovovic et al (2018). Agrobiodiversity in Southeast Europe - Assessment and Policy | Country Report - Montenegro. 
2. Društvo Maslinara Bar: oliveoilmontenegro.me/pages/about/ 
3. Lazovic, B. (n.d.) www.efncp.org/download/OlivefarminginMontenegro.pdf 
4. Zhong Xingfei. (n.d.). www.unido.org/news/montenegro-capitalizing-thousand-year-old-olive-trees 
5. Lazovic et al (2014). IOBC-WPRS Bulletin, 108, 3–11. 
6. Alković, Ć. (2024, July 12). Personal communication [Text messages] 
7. Moric et al. (2017). Život Među Maslinama: Smjernice za razvoj održivog maslinarstva u Crnoj Gori. 
8. Mandić, S. (2023). www.vijesti.me/vijesti/drustvo/684671/poljoprivrednici-iz-crne-gore-postali-vidljivi-i-u-evropskim-
institucijama
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Fig.2 Stara 
Maslina (“Old 
Olive”), Bar. It 
was harvested 
for several years 
for 42°N 19°E oil 
production, but 
recently its care 
was passed to 
the Municipality 
of Bar.6 Despite 
warnings from 
Bar’s Olive 
Growers 
Association, 
part of the tree 
sadly dried out.

• Training: business development, marketing, primary production, 
quality management systems and standards…

• Expand and simplify access to financial resources

• Enable knowledge sharing

Recommendations7

Challenges faced by olive growers today include:
• Limited business acumen and understanding of foreign markets.7
• Lack of knowledge sharing between growers.7
• Property development for tourism.
• Rural population decline, due to ageing and migration.1
• Low awareness of / indifference to importance of agrobiodiversity.1
• High price of Montenegrin oil versus imports.3,5,7

• Neglected olive groves – although the half-decade to 2017 saw a positive 
trend in terms of number of trees restored and planted.7
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• Restore existing groves and identify potential sites for new ones
• Encourage intensive olive cultivation methods

→ Introduce modern technologies for primary production e.g. 
irrigation

→ Improve processing capabilities e.g. mills, storage

>> Reduced prices versus imports and increased competitiveness

• Develop a wider range of end products e.g. souvenirs, cosmetics
• Promotional campaigns at home and abroad
• Gain improved access to international markets

• Introduce protected geographical indications

• Introduce quality management system e.g. ISO
• Preserve organic cultivation methods alongside more intensive ones



•  Case of an innovative Farm in Mountain Region

• 1400 meters above sea level

• About 30 acres of agricultural land 

• Run by 3 people from different parts of 
Switzerland

• Diversification by Vegetable cultivation alongside 
traditional livestock farming

Role of consumers in a CSA

• Consumers are key stakeholders in CSA 
farms

• Provision of stable financial support and 
market stability

• They support promotes sustainable 
farming practices

• They foster community and connection 
to their food

Genetic diversity of crops and livestock

• Preservation and enhancement through collaboration with species 
conservation and organic breeding organizations

• Cultivation of rare vegetable varieties to maintain a diverse gene pool

Species diversity within crops and livestock

• Cultivation of a big variety of different types of vegetables, 
buckwheat, and other rare grains

• Keeping rare but well adapted livestock

Diversity of production and food supply systems

• Growing vegetables in regions where it’s uncommon, reducing the 
need for long-distance transportation

Diversifying local food supply and supporting local economies

Biodiversity of agricultural land

• Preservation of unique alpine species adapted to mountain 
environments

• Cultivation of around 40 different types of vegetables, buckwheat, and 
other rare grains

• Keeping rare livestock breeds like Rhätisches Grauvieh and sheep

• Breeds optimally adapted to the natural conditions at the location

Short description of the case

Aspects of agrobiodiversity covered by the case animal and plant species or varieties

Stakeholders

Benefits

Challenges

Persistence

• New business with evolving local 
support and membership

• customer base has shifted towards 
more local support and membership 
growth by the second year

Agricultural sector

• High workload demands long-term 
dedication with little income

• Sustaining long-term commitment in 
agriculture requires considerable 
dedication

• Diversify crops to adapt to climate 
change

• Warmer temperatures can benefit 
vegetable cultivation

• Reduce livestock farming intensity

• Increase plant-based food production, 
especially in mountainous regions

• Produce and consume locally

• Boost local economies and raise 
consumer awareness

Vegetable production for farm diversification in mountain areas
Maurin Huonder

Summer School Agrobiodiversity 2024

•  Enhancing direct marketing by 
establishing a community-based 
agriculture

•  Creating added Value by Generating 
new revenue streams

•  Strengthen ecological production by 
extensive grassland management for 
sustainability

References
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Integrating Herbaceous Legumes for Pest and Disease Management in 

Smallholder Farming Systems in Kenya

• Integrating herbaceous legumes into smallholder farming systems 

helps suppress pests and diseases by enhancing soil health through 

nitrogen fixation and organic matter addition, releasing 

allelochemicals that inhibit pests, providing habitats for beneficial 

insects, increasing crop diversity to disrupt pest life cycles, and 

acting as trap crops to attract pests away from main crops; thereby 

contributing to the transition to sustainable agroecological food 

systems   
     

Integrating herbaceous legumes into smallholder farming systems in 

Kenya enhances soil health, agrobiodiversity, and crop yields while 

reducing reliance on chemical inputs, providing a sustainable solution to 

agricultural challenges. To ensure long-term success and promote food 

security, policies should support widespread adoption through incentives, 

training, and alignment with global sustainability goals.

Degraded

Results

Discussion

Materials and Methods

Introduction

Key Informant Interviews (KII) with agricultural extension officers, 

experienced farmers, and Kenya representatives from the Research 

Institute of Organic Agriculture (FiBL), Questionnaire Interviews with 

smallholder farmers, secondary sources and field observations were used 

to investigate role of herbaceous legumes (cowpeas, Mucuna, 

Desmodium and velvet bean) in pest and disease management within 

smallholder farming systems in Kenya

- Data Analysis:

- Qualitative Analysis: Responses from KIIs and open-ended questions 

in questionnaires were analyzed using thematic analysis to identify 

common themes, patterns, and insights.

- Quantitative Analysis: Data from closed-ended questionnaire responses 

were statistically analyzed to determine the impact of herbaceous 

legumes on pest suppression, crop yields, and soil health.

July 2022

July 2023

Deborah M. Onyancha, University of Nairobi, Kenya

Correspondence: deborahmongina@gmail.com/ deborahmongina@students.uonbi.ac.ke 

Integrating cowpeas, Mucuna, and Desmodium into smallholder farms 

improves soil fertility, soil structure, and pest management, resulting in 

higher crop yields, better food security, and growing adoption rates among 

farmers.

Conclusion

Agrobiodiversity aspects
• Integrating herbaceous legumes into smallholder farming systems 

enhances agrobiodiversity by increasing plant species diversity, 

providing habitats for a variety of beneficial organisms, and 

promoting a balanced ecosystem that supports natural pest control 

and soil health.

Intercropped maize and cowpeas
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Innovation and curiosity - the way to resilience
Based on the farm “Le Safran du Jorat”

Resilience has been identified as key measure that helps farms adapt to external environmental changes and shocks,
especially related to climate and diseases, but also to economic and social factors such as inflation and consumer behavior.
Agrobiodiversity represents one way towards resilience. This poster shows concrete examples of  how a farm can build up
resilience against external environmental and economic shocks, based on the farm  Le Safran du Jorat, which shows a very
broad  agrobiodiversity. 

Resilience towards environmental and social/economic shocks results
from agrobiodiversity on many levels. The Safran du Jorat shows a broad
agrobiodiversity by:

commercializing a wide product range, including niche products as
well as on-farm activities.
creating various products out of one raw ressource, which diversifies
its line of products, maximizes its ressources and thus, reduces its use 
of external inputs necessary for other on-farm activities.
creating a network of (local) stakeholders, based on commercial
interactions, exchange of services, knowledge and experiences and on
facility sharing.
selling its products through diverse marketing channels, especially
along short/direct supply chains, including restaurants.
diversifying its practices, including agroforestry and synergies
between/within animals and crops.
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Diversity of practices

Agroforestry
Benefits of the keyline design are: shade, organic matter for
hummus and animals, prevents damaging surface water flows
& provides habitats.

No-till farming
No-till farming increases soil fertility (by preserving stable
aggregates and soil biota, high biological activity, good
nutrient and water uptake capacity and nutrient availability
for plants). Additionally, it prevents considerably soil
compaction and soil erosion.

Mechanical & biological pest/weed control
Thanks to diverse non-chemical practices to prevent pests
and weeds, such as “Flasches Saatbett”, crop rotation, green
manure and interactions of crops with animals, the farm
ensures fertile soils and is independent from industrial
excipients.  

Diversity of stakeholders

Highly diverse product range 

The Safran du Jorat commercializes over 20 products, is specialized in
niche products and builds on the multifunctionality of its cultures: trees
provide simultaneously fruits for juices and shade for animals; hemp
results in eatable seeds and oil, and ground straw layers for cows. On-
farm activities, such as flat rental and visits, also contribute to the farm
resilience.

Niche products
safran
sechuan pepper
birch sap

Diversity of supply chains

Business cooperation
The Safran du Jorat works together with many local and
national actors (e.g. neighbouring mill, butchery and national
breeder advocate).  

Friendly cooperation & facility sharing
Interactions characterized by skills sharing and exchange, not
monetary (e.g. bee-keeper profits from crops in exchange of
honey, farmer processes a neighbour’s crop  and uses the rest
for his animals) 

Multi-level network 
Network of local actors resulting from diverse interactions
between the farm and stakeholders. This leads to more
independence (i.e. price setting, production planning) and
empowers local economy. 

Command
lists

Restaurants

Markets

Farm shops

Grocery stores

The marketing on the farm mostly occurs via short or direct supply
chains. Many products are processed on the farm and sold directly to
customers on markets, through command lists (e.g. for meat) and to
restaurants. The farm also works with distributors and retailers. 
The diversity of marketing channels contributes to the farm resilience
against price fluctuation and consumer behavior, and to its
independence from prices set by retailers.

> 10 animals species
> 15 plant species
              Herds and fields on the farm are more resistent
against pests and diseases. Some species, being
ProSpecieRara ones, are also more resistent against
external shocks.

Genetic diversity

Finally, resilience is guided by an open mindset present in every decision made in the
Safran du Jorat. This includes:

Innovativion & entrepreneurship: trying new cooperations, niche products, new
practices.
Curiosity: being open-minded and seizing opportunities when they show up.
“Bricoleur”-like: creating new infrastructures or processed products out of
already existing ressources, looking for synergies.

Conclusion

Juliette Aymon - aymonjul@students.zhaw.ch

walnut oil
aronia berries

+ on-farm activities



ALLOTMENT GARDENS IN LYON - HOTSPOTS OF AGROBIODIVERSITY
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Allotment gardens were created in Lyon (France) during or
after the first world war in order to increase the food
security of the inhabitants (Régis 2016). Many of them are
used until today. The primary focus of the gardeners has,
however, shifted a little bit; while in the past they cultivated
the plots primarily to nourish themselves, today many create
the gardens rather for personal pleasure. The remaining eight
allotment garden complexes in Lyon are organized in the
allotment garden association of Lyon.   

The association of the Jardins des Églantiers offers around
100 garden plots situated on the slope of a small mountain.
Nine people work for the association on a voluntary basis.
The city of Lyon provides the land for the alloment gardens,
but the association doesn't have to pay rent to the city. 
In order to cultivate on one of the garden plots one has to

become part of the association
pay a yearly fee
participate in two workshops per year where the
association collectively takes care of the common spaces
follow some rules (e.g., at least 60% of the plot has to be
used for vegetable production and the use of herbicide is
forbidden)

The small garden plots are surrounded by trees
and hedgerows. The area also contains some
meadows and forest patches, thereby creating
a highly diverse landscape and a habitat for wild
animals in the middle of the city. 

The gardeners obtain their seedlings and
seeds from various sources, creating a
high genetic diversity across all garden
plots. Some even bring plant varieties
from other countries to grow vegetables
that they can’t find in Lyon. 

The gardens play a role in conserving both
old vegetable varieties and wild plants
species. The cardoon, for instance,  is
considered a regional speciality and grows
well in several of the garden plots. An
endangered orchid species grows on one of
the meadows.  

The Églantiers gardens also present a platform for
sharing knowledge on agricultural practices or learn
about sustainable gardening practices in workshops.
The interviewed gardeners have learned gardening from
their parents or grandparents and preserve their
knowledge within the association. In addition, an area of
the Églantiers gardens is used by school children of four
schools for educational purposes. 

Conservation of landraces and wild plant species

Transmission and conservation
of home garden knowledge

High species diversity on a small scale 

History of Lyon’s allotment gardens
Habitat for wild animals 

Organization of the Jardin des Églantiers

Home gardens in agrobiodiversity research

Liene Hennig
liene.hennig@nmbu.no

Allotment gardens as hotspots of
agrobiodiversity

Although agrobiodiversity research on homegardens is limited, several scientists acknowledge that home gardens are integral to
biodiversity conservation (Galluzzi 2010). They are often characterized by a high density of species, combining cultivated
varieties with wild plants and ornamental flowers (Mattalia et al. 2018). These gardens serve as reservoirs for local plant varieties
and endangered wild species, playing a crucial role in preserving plant genetic resources (Galluzzi et al. 2010). Homegardens are
also central for conserving home garden knowledge that is often locally adapted (local ecological knowledge) and passed down
over generations (Calvet-Mir et al. 2016). 
This case study explores the dimensions of agrobiodiversity in allotment gardens in Lyon (France). 

The Églantiers gardens provide a social meeting
point for the gardeners from different cultural
backgrounds, who all bring their personal
knowledge and own vegetable varieties to create
a hotspot of agrobiodiversity embedded in a big
city. 



CHALLENGES & CONCLUSION
The agrodiversity at Essblatt farm offers numerous benefits, both ecological and socio-economic. By cultivating a wide variety of crops tailored to local climate conditions,
Essblatt enhances soil health and resilience, making the farm better adapted to extreme weather events such as drought and heavy rainfall (Khoury et al., 2022). The diverse
crop cultivation reduces dependency on single crops, ensuring economic stability while promoting local employment and educational opportunities in agroecology. Moreover, the
farm strengthens the local economy by prioritizing regional sales and fostering a close producer-consumer relationship.

However, several challenges persist. The Swiss agricultural policy provides limited financial support for small-scale farms like Essblatt, despite the availability of the Code
Permaculture (BLW, 2023) subsidies. These subsidies, though beneficial, are financially modest and involve complex application requirements. Additionally, finding motivated
and skilled long-term labor is difficult due to the physically demanding nature of the work, dynamic weather conditions, and comparatively low financial rewards. The high cost of
labor in Switzerland further exacerbates this challenge. Furthermore, the increasing frequency of extreme weather events poses a significant risk to crop yield and farm
sustainability, with no insurance available to cover such damages.

In conclusion, while the high genetic and species diversity at Essblatt contributes to enhanced productivity, resilience, and climate adaptation, the farm faces ongoing challenges
related to labor, financial support, and climate variability (Khoury et al., 2022). Addressing these challenges is crucial for sustaining the ecological and economic benefits that
Essblatt's agrodiverse system provides.

Crop Diversity: Essblatt Farm cultivates a wide range of crops, including multiple varieties within individual
species (e.g., 50 tomato varieties).

GENETIC DIVERSITY ON CROPS AND LIVESTOCK

A G R O B I O D I V E R S I T Y  T H R I V E S  A T  M A R K E T
G A R D E N I N G  F A R M  “ E S S B L A T T ”

Summer School Agrobiodiversity 2024
Zurich University of Applied Sciences (ZHAW)
Dominique Schwarz
schwado7@students.zhaw.ch

Seed Sourcing: Barbara buys seeds from various organic suppliers
Genetic Diversity: She uses heirloom and open-pollinated varieties, ensuring broad genetic diversity
Breeding: Barbara breeds among others 50 different tomato varieties on her farm
Chicken Management: She raises hybrid laying hens which are sourced from a local breeder in her region

INTRODUCTION
The Market Gardening farm Essblatt, established in 2016, is around 15km away from Berne, the capital of Switzerland. Essblatt is trying to improve Agrobiodiversity through
genetic diversity of crops, species diversity, biodiversity of agricultural land and diversity of agricultural management practices. Its goal is to produce and sell food locally in an
agroecological and sustainable way. Barbara, the manager of the farm, has an holistic approach and focuses on climate adaption, erosion and closing the nutritient cycle.

SPECIES DIVERSITY WITHIN CROPS AND LIVESTOCK

BIODIVERSITY OF AGRICULTURAL LAND
High Biodiversity: Essblatt Farm maintains high biodiversity across its 1.7 hectares of land.
Vegetable Cultivation: 24 ares are dedicated to diverse vegetable species.
Agroforestry and Habitat Diversity: The remaining land includes old apple species, hedges, edible and non-edible
native shrubs, wild meadows, and deadwood piles.

DIVERSITY OF AGRICULTURAL MANAGEMENT PRACTICES
Crop Rotation and Intercropping: Practices are implemented to enhance soil health and optimize resource use.
Permaculture and Regenerative Agriculture: Principles of permaculture and regenerative agriculture  promoted
sustainable farming practices.
Erosion Control: Fields are covered during winter e.g. with hay or a mulch foundation which is later integrated into the soil
as fertilizer, using lightweight machines to preserve soil structure.
Soil Management: Depth loosening is done manually with a digging fork, reflecting the high level of manual labor on the
farm.
Plant Density and Mulching: High plant density and consistent mulch cover prevent erosion.
Water Management: A drip irrigation system is used for sustainable and efficient water use.
Fertilization: Chicken manure is mixed with organic compost and used as fertilizer after one year.
Planting Technique: The Paperpot machine, a lightweight and versatile tool, is used for planting seedlings.

Barbara: Owner and manager of Essblatt.
Workers: Individuals involved in daily operations on the farm.
Consumers: Including market customers and subscription (Abo) members.
Society: Broader community benefiting from sustainable practices.
Neighbours: Local residents around the farm.
Stakeholder Engagement: Events, Consumer Input and Market Interaction

DIVERSTIY OF STAKEHOLDERS

DIVERSITY OF PRODUCTION AND FOOD SUPPLY SYSTEMS
Weekly basket
Market stand 
fresh vegetables
wheat-grass spritzer
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Fig.  1:  var iety of
vegetables on the market

Fig.  3:  Barbara wi th the
digging fork

Fig.  2:  The Essblat t  Farm



The dawn of regenerative farming in Slovenia
how a second glance at ones plate transformed 

a young family into revolutionary farmers

So what is regenerative agricultre and why so special?
Regenerative agriculture is a system of farming principles that rehabilitates the entire ecosystem and enhances natural resources, rather than depleting them (Rodale Institute, 2020). It takes a systems-based, 
holistic look at the land being stewarded and applies various principles with the goal of making the land more productive and biodiverse over time. In most situations, improving soil health and function is the 
key to improving productivity and biodiversity (Smith D., 2024). 

Climate change mitigation techniques are currently one of the burning questions in today’s society. Farming has been one of the key industries where many scientist, intellectuals and farmers are trying to 
find new and creative ways to try to reduce the carbon emissions and turn food productions from one of the biggest polluters to one of the biggest solutions to rising carbon emissions. One of this 

techniques is regenerative farming, known and used already across the world and slowly also coming to Slovenian soils.

Decrease GHG emissions
The current industrial food

system is responsible for 44 to 
57% of all global greenhouse 

gas emissions.

Improve yields
In cases of extreme weather 

and climate change, yields on 
organic farms are signifi cant-
ly higher than conventional 

farms

Create drought-resistant soil
The addition of organic matter to 
the soil increases the water hold-

ing capacity of the soil.

Revitalize local economies
Family farming represents an 

opportunity to boost local 
economies.

Nurture biodiversity
Nature friendly practices

support variety of 
wild species.

Restore grasslands 
using holistic managment 

grazing practices.

Implementing regenerative pracrices to land managment can:

Regenerative agricultural 
practices include various land 
management practices, including:
- no or minimal tillage
- cover cropping and establish living roots
- holistic planned grazing
- integrating animals into fi elds
- enhancing biodiversity
(like planting diverse multi-species cover crop,
implementing hedgerows, pols for birds of prey
etc.)

The conditions in Slovenian agricultural scene:
- 68.331 farms (including 68.027 family farms)

- 474.633 ha of agricultural land in use

FARMING PRACTICES
- 51.640 farms (142.814 ha) use convencional farming practices (tillage),

19.274 ha are managed with minimal tillage
- 40.667 ha of farm land has bare soils during winter season,

80.787 ha have winter cover crops
- 3.430 registered ecological farms (42.181 ha)

- only 10 farms with regenerative agricultural implementations

POLICIES REGARDING FARMING PRACTICES IN SLOVENIA
- policies for agricultural practices currently

encompass integrated and ecological  farming
- 4 organizations issue integrated and ecological certifi cation:

Inštitut KON-CERT Maribor, IKC UM, Bureau veritas and TÜD SÜD Sava
- it is also posible to obtain a certifi cat for

biodynamic farming (via the organization KON-CERT)

(Kiss the ground, n.d.)

Dežman M. (2023). Kristina from kmetija Monera watering the 
market garden [photograph] Kmetija Monera. kmetijamonera.com)

(Ministrstvo za kmetijstvo, gozdarstvo in prehrano, 2024)

KMETIJA MONERA (FARM MONERA)

Free range broiler chickens
They are managed using holistic grazing 
practices, which includes daily movement 
of the animals, insuring the proper use of 
their ecological services, which 
consequently enhances soil fertility.

CSA market garden
Includes around 30 diff erent 
species of vegetables, the 
produce is sold weekly via home-
delivered veggie boxes.

Pasture raised egg laying chickens
Through encoruaging chickens natural 
behavior to forage, the chickens are living 
in a low stress, stiulating enviroment. The 
eggs produce are chemical free and 
nutrient dense.

Production of microgreens
Though not directly connected to 
the land, microgreens give the 
farm an extra level of div ersity  
for their customers, giving them 
fresh produce all year long.
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Established in 2020, the 15 ha 
farm in  Šmarješke Toplice is the 

fi r st of it’s kind in the 
slovenian farming scene. 

Inspired by foreign regenerative 
advocates, like Allan Savory and 

Richard Perkins, the young 
couple, Miha and Kristina, 

found their  calling, to produce 
healthy, nutrient-dense food for 

the local community.

Miha Dežman, the owner of kmetija Monera 
[photograph] Kmetija Monera. kmetijamonera.com)

[photograph] Kmeti-
ja Monera. kmeti-
jamoera.com)

[photograph] Kmeti-
ja Monera. kmeti-
jamoera.com)

The main principle thus regenerative farm follows is holistic management (integrated from the swedish regenerative farmer Richard Perkins). This includes:
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Payment for 
Environmental 

Services in Pantanal
Artur H. L. Falcette

UFGD – Mato Grosso do Sul, Brazil

Introduction

With more than 84% of its native vegetation preserved, the Pantanal 
is the most preserved biome in the world, in addition to being the 
largest floodplain on our planet, containing one of the largest known 
biodiversity reserves.

PES In the Context of Pantanal

Payments for Environmental Services (PES) emerge as an innovative 
and promising approach to address these threats in the Pantanal 
(Tomas et al., 2019). PES provide economic incentives for landowners, 
rural producers, and local communities to be remunerated for the 
environmental services provided to society (Wunder, 2005). It is 
estimated that the Pantanal provides environmental services to 
humanity are US$ 100 billion (Bolzan et al., 2022). 
With the approval of the new Pantanal law and its ongoing regulation, 
a new set of restrictions was created, protecting unique environments 
and limiting the conversion of areas within private properties, which 
correspond to 97% of the Biome's area in the state of Mato Grosso do 
Sul.
The Law creates the Pantanal Climate Fund, which must invest 90% of 
its resources in PES within the Biome, seeking to compensate farmers 
who preserve beyond what is determined by law, riverside and 
indigenous communities, as well as stakeholders who work in 
conservation.

Among the main challenges are deforestation and the conversion of 
natural grasslands (Guerra et al., 2020). This practices has led to 
significant habitat fragmentation, with a 58% increase in 
deforestation between 2000 and 2018, resulting in an annual loss 
rate of 1.12% of native vegetation (MMA, 2020). This causes 
increased soil erosion and sedimentation of waterways, as well as 
reducing biodiversity and altering hydrological cycles. In addition, 
fires, both natural and man-made, pose a serious threat to the 
biome. These fires have devastating effects on flora and fauna and 
contribute significantly to greenhouse gas emissions, with 
estimated CO2 emissions of 140 million tons in 2020 alone (WWF, 
2021). Pantanal farmers often face economic difficulties and lack of 
incentives for conservation.

The Study Case

The study case follows the process of creating the programs 
that will be applied in the Pantanal. Through a co-design 
methodology, dozens of actors were heard and interacted with 
the process of proposing public policy, which aimed to:

• Establish eligibility criteria, continuity criteria, and guidelines 
for participation in PES programs.

• Develop performance indicators to monitor the effectiveness 
of PES programs.

• Propose mechanisms to promote the financial and 
operational sustainability of PES.

Through the discussions 
conducted two programs are 
being launched in the first 
wave of policy development. 
One aimed at the surplus of 
preservation areas on rural 
properties and the other for 
preventing and combating fires 
by different stakeholders.
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CONTEXT
Water Scarcity
Climate Change
Youth Migration
Loss of Traditions

 Build Resilient
Practices to face
Climate Challenges
Attract Young People
to Farming 
Preserve Agricultural

   & Culinary Traditions

Panicum miliaceum
     (Millet) 

Integrate Hydroponic 
   Farming with Strawberry

Integrate 2 Crops in Traditional
Farming: Quinoa & Millet
Harvest Water with Fog
Collectors
Create a Book: Sustainable
Agriculture Tips & Traditional
Cooking Recipes

Reinventing Farming: Building a Resilient &
Sustainable Future for Licancheu *

GOALS

Licancheu

Chile WHERE?

 Fragaria ×
ananassa 

Chenopodium
quinoa (Quinoa)

2023, International Year of Millet 

WHAT?

HOW?
Workshops and Training 

      Sessions 
Engagement with local

      institutions & Community
Interview with Farmers
Monitoring and Evaluation

METHODS



How to reintroduce 
biodiversity to a 

monocultural 
landscape?

Vineyards in 

southwest 

Germany

Germany’s 13 

wine regions

The black rectangle 

indicates the study 

area.

Source: Deutsches 
Weininstitut GmbH, 

https://winesof
germany.co.uk 

(access 11.8.24)

Mini case study by 

Paul Birkner

paul.birkner@uni-bayreuth.de

Study program:

Global Change Ecology M. Sc.

University of Bayreuth, 

Germany

August 2024

Why have vineyards lost their diversity?

until 20th century: small-scale viticulture
(2,4,7) since mid-20th century: 

land consolidation
(2,4,7,8)

Wine as an addition to

subsistence farming

Partitive 

inheritance

Small, scattered

parcels of land

Walls, hedges, 

trees, …

Hard manual labour

Highly diverse 

cultural landscape

Loess

slopes

Many small

pathways Erosion, 

mudflows

Grape pickers in a holloway near Guntersblum, 1931.

Source: Konrad Koll, Kulturverein Guntersblum (2).

Leveling and

terracing

Land 

reform

Monocultural

landscape

Concrete

pathways

and ditches

Large vineyards suitable

for heavy machinery

Full-time commercial

vine production

Erosion 

protection

Land consolidation near Nierstein, 1970s.

Source: VRM, Allgemeine Zeitung Mainz-
Rheinhessen, 7.9.2022.

What can winegrowers do to enhance biodiversity in their vineyards?

Vineyards near Bodenheim. Source: Verband Deutscher 
Prädikatsweingüter e.V., https://www.vdp.de/de/die-weine/

weinbergonline/lage/8082-burgweg (access 14.8.24).

today: 
high-intensity

viticulture
(3,4,5)

Case 1: Inter-row greening (1,3,6)

AmBiTo (“Application of a modular biodiversity toolkit

for winegrowing in Germany“)

Research project by Fair and Green e.V. and Hochschule 

Geisenheim University in cooperation with local producers

2020 to 2025

• Aim: regionally and individually adapted

measures to enhance biodiversity

• Ten experimental vineyards to test the

effect of different seed mixtures, driving

intensities, and double row width

Case 2: Agroforestry (4)

PIRI Naturel (Weingut Weinheimer Hof)

Winery in Rümmelsheim (Burg Layen)

Transition to organic viticulture since 2018

• Forest systems as a model

• Small newly planted vineyard (since 2022) 

with two rows of trees and shrubs

Case 3: Composting (5)

Weingut Forster

Winery in Rümmelsheim

Organic viticulture since 1994

• Fundamental role of soil, root systems

and microorganisms for plant health

• Soils in vineyards often very depleted

• Aerobic compost (from horse manure, 

grass, pomace, …) as fertiliser → humus

Recreation, 

tourism

Financing

(Potential) benefits

Challenges

Greened row (rolling, no driving) in 

an experimental vineyard near

Mainz-Laubenheim.

Erosion 

protection

Less vineyard area

Hesitation or resistance

to change practices

Bureaucracy, 

false incentives

Climate 

resilience

Soil protection

and improvement
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Introduction

• Viticulture as a special

case of agriculture (4)

• Tourism (1,6)

• Cultivated on sun-

exposed slopes (4)

• Climate change first

improved, now

threatens production (1,4)





About Olives and Aim of Study:
Olives are crucial in the Mediterranean for oil and table use, requiring specific climates and facing disease challenges. Aim of the study was to
explore sustainable farming practices to improve productivity and resilience.

Benefits:
Local Adaptation: Leuccino variety thrives despite
humidity.
Environmental Sustainability: Less chemical use with
copper treatments and disease-resistant varieties.
Economic Stability: Consistent olive yields support
farm resilience.

Abstract:

 Aspect of AgroBiodiversity: Genetic Diversity of Crops: 
The introduction of the Leuccino olive variety boosts
genetic diversity, enhancing disease management
and adaptation to humidity, while broadening the
genetic base of the olive crops for greater resilience.

Value Chains:

Stakeholder Interview Summary

Conclusions:
The organic farm in Orvieto showcases how blending time-honored techniques with innovative solutions can
overcome environmental challenges. By using copper treatments and the resilient Leuccino variety, the farm not
only ensures consistent olive yields but also champions sustainability. This approach proves that respecting
tradition while embracing adaptation can lead to a thriving, eco-friendly future..

ENHANCING SUSTAINABILITY IN OLIVE FARMING: A CASE STUDY
FROM ORVIETO, ITALY

Sidra Yousaf
Department of Agricultural and Forestry Sciences, University of Tuscia, Viterbo Italy
Email. sidra.yousaf@studenti.unitus.it 

In Orvieto, Italy, a farm has been growing Frantolo olives since 1876,
facing challenges from humidity-induced diseases like peacock eye
and rags. To address these, the organic farm uses traditional copper
treatments and introduced the humidity-tolerant Leuccino variety to
boost yield. The olives are cultivated on steep 60-degree slopes,
demonstrating an adaptation of traditional farming methods to
current environmental challenges. These practices enhance local
adaptation, resilience, and sustainability, providing ecological, social,
and economic benefits.

Challenges Identified:
Disease Management: Issues with peacock eye and rags diseases
Environmental Factors: High humidity from proximity to a river

Adaptation Strategies:
Disease Control: Use of copper treatments
Variety Selection: Introduction of humidity-tolerant Leuccino olives

Sustainability Focus:
Objective: Ensuring long-term ecological and economic
sustainability

Olive Oil: High-quality oil sold locally and exported.
Table Olives: Direct consumption, diverse revenue
stream.
Olive Cake for Animal Feed: Nutritious by-product,
reduces waste.

References.
Palazzo, A.L. and Aristone, O., 2017. Peri-urban matters. Changing olive growing patterns in central Italy. Sustainability,
9(4), p.638.
Interview with Frederico at Orvieto Italy.

Peacock disease affecting olive leaves

One-year-old organic olive.Interviewing local olive farmer.





The resilience of our global food system is at risk due to various
factors, including loss of crop and seed diversity. While 60% of the
global seed market is owned by 3 multinationals, small scale seed
producers work to preserve and produce seeds as a common
resource [1]. In the province of Québec, Canada, there are about
30 smaller scale organic seed producers doing direct sales, mostly
directed to home gardeners. The seeds produced by these farms
are mostly done through open pollination, which means seeds can
be saved and selected to grow crops the next year. This project
uses the specific case of one of these farms to investigate the
roles and potential of these seed producers in regards to
agrobiodiversity in Québec, Canada. 

Production of locally adapted plants.
Preservation of indigenous and ancestral varieties as well as
cultural heritage.
Contributing to a common good and food sovereignty.

Lack of financial support and governmental policies. 
Seeds produced by open-pollination are more unstable. 
Small scale of production makes it difficult to produce enough
seeds for larger vegetable farms. 
Ethical questions regarding commons and cultural
appropriation. 

Background  

Genetic diversity
Open pollination leads to a higher genetic variability and
preservation of patrimonial varieties helps maintain genetic
diversity [1]. The farm also produces varieties of crops from
different countries, which adds on to the genetic pool of
certain species. 

On-farm species diversity
The farm is producing a range of different crops, including
fruits, vegetables, herbs, medicinal plants and tree saplings. 

Landscape and on-farm biodiversity 
The diversity of crops and the avoidance of chemical inputs
also favours beneficial insects, as well as soil microorganisms.
Cultivating under organic principles also contrasts with the
agricultural practices at observed at a landscape level.  

Diversity of stakeholders
The farmer is collaborating with indigenous stakeholders.
Exchanges of seeds and knowledge contributes to building of
a stronger network among small scale seed producers.  

Diverse management practices
Producing seeds requires that the plants are cultivated over
their full cycle, which sometimes takes more than a year. This
implies that spatial organisation and the crop rotation can
be complex.

Key Findings 

Challenges 

Environmental and social benefits

References
Kliem, L., & Sievers-Glotzbach, S. (2022). Seeds of resilience: The contribution of commons-based plant breeding and seed production to the social-ecological
resilience of the agricultural sector. International Journal of Agricultural Sustainability, 20(4), 595–614. https://doi.org/10.1080/14735903.2021.1963598
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Gouvernement du Québec, 2023. Retrieved from https://www.quebec.ca/agriculture-environnement-et-ressources-naturelles/agriculture/industrie-agricole-
au-quebec/portraits-regionaux-agriculture

2.

Farm : Le Noyau Organic Seeds
Area: approx. 2 hectares
Location: Standbridge East, in the Montérégie Region, Québec, Canada
Stakeholder interviewed: Teprine Baldo, founder 
Information on the region:  Agricultural land in the Montérégie
region accounts for 86% of the area, and covers 953 000 ha. The main
agricultural activities are conventional cereal and oil crops, porc and
milk production [2]. 

Agrobiodiversity Aspects 

Identify aspects of agrobiodiversity involved in open-pollinated
seed production through a stakeholder interview. 
Discuss the potential of small scale seed producers in contributing
to agrobiodiversity in the province of Québec by identifying
benefits and challenges. 

Objectives

Conclusion 
Small scale seed producers contribute to agrobiodiversity
through different practices. 
Seed production not only tackles environmental issues and
aspects, but also presents an important social dimension. 
The extent to which these farms can contribute to
agrobiodiversity at the provincial scale is difficult to measure and
would need to be further investigated  

 [Untitled image from beans seeds in a hand]. Le Noyau Organic Seeds. https://www.lenoyau.com/new-page-11.

Untitled image from the farm Le Noyau Organic Seeds]. Le Noyau Organic Seeds. https://www.lenoyau.com/2.
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Untitled image of map of Canada and Québec]. Royal Bank of Canada. https://arrivein.com/fr/immigration/introduction-au-quebec/4.
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CAN A COMMUNITY SAVE THE GRAINS?

INTRODUCTION
The Grano Alto Slow Food
community (Fig. 1) was founded
in 2019, it is located in
Monghidoro (Fig. 2), a small
village in the province of
Bologna.
The community aims to
cultivate grains. This initiative
enables:
local residents and city dwellers
to enjoy fresh and local products, 
support to small farmer’s
economies and the promotion of
healthy and local eating habits
(Fig. 3).

RESULTS & DISCUSSION
The Grano Alto community works on different
aspects to support the local agrobiodiversity and the
community. 

1.

It offers farmers a stable purchase price of 75 euros
per quintal. 70 euros are paid to the farmers, with 5
euros supporting the Grano Alto Community.

2.

Mercato Ritrovato encourages direct engagement
between producers and citizens, promoting
community bonds and the idea of co-producers
(Muchnik and Sainte Marie 2010; Petrini 2016;
Monticone et al. 2024) (Fig. 5). 

3.

The ancient grain varieties (Tellarini 2017) grown
include Abbondanza, Ardito, Autonomia B,
Mentana, Virgilio, and Gentilrosso classified
through a partnership with ARCOIRIS, an organic
breeding company (Fig. 4). 

4.

METHODS
A literature review was
conducted on locally cultivated
grains.
A field trip to the Monghidoro area
in early May allowed observation of
current wheat-growing conditions. 
Interviews were conducted with a
farmer and a baker. The activities
were split between Mercato
Ritrovato, a farmer's market in
Bologna's city centre, and the fields
in Monghidoro.

CONCLUSION
The case study demonstrates the successful preservation of local
biodiversity from industry dominance and the oligopoly of seed
markets (Prieler 2022).
It emphasizes a productive partnership among farmers, research
institutes, and agronomists dedicated to seed selection, and it supports
food affordability.
Events like "Veglie" foster community dialogue on local grain varieties
and yearly activities (Fig. 6), with the contribution towards many
different SDGs.

Figure 5. Mercato Ritrovato Bologna link
https://corrieredibologna.corriere.it/bologna/cultura-
spettacoli/18_ottobre_22/bologna-docufilm-dedicato-mercato-ritrovato-
efe7765c-d5ea-11e8-8fdf-8e9426287826.shtml

Figure 3. Grano Alto Community (link
https://www.comunitagranoalto.it/)

Figure 1. Slow Food
Community Grano Alto
(link
https://www.comunitagr
anoalto.it/)
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Figure 6. Key aspects of the Monghidoro community (own)
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Swiss Alpine Lachs AG: an example of the application of the 
Recirculating Aquaculture System in Switzerland 

Negri Soraya - negrisor@students.zhaw.ch

Zurich University of Applied Sciences (ZHAW)
18.08.2024

In 2020, 7.6 kg of fish will be consumed per capita in Switzerland (1) and only about 3,109 

tonnes of fish meat will be produced in the country each year, covering about 6-7% of total 

Swiss consumption (3). The remaining 93-94% is imported, which is a major problem due to 

the issue of overfishing in the oceans (Fig.1 remaining protected wild populations). In 

addition, imported products may come from widely used aquaculture systems, such as net 

cages, which seriously pollute water and the environment (4). These reasons, together with 

the growing consumer awareness of sustainable consumption and the increasing demand for 

locally produced products, were the main reasons why the co-founder of Swiss Alpine Lachs 

AG, Roland Herculeijns, decided to set up an Atlantic salmon farm in Lostallo (Demoly 

Ghislan, personal communication, 2.7.24).

Introduction

1. Bundesamt für Statistik (2022). Evolution de la consommation de denrées alimentaires en Suisse. Par habitant et par année 

- 1980-2020. 

2. Tschudi F (2024). Aquaculture production systems. Teaching documents, not published. 

3. Van Rijn Jaap (2013). Waste Treatment in Recirculating Aquaculture Systems. Aquacultural Engineering,  53, 49–56.

4. Wang Min, Abolfazl Masoudi, Can Wang, Changhao Wu, Ze Zhang, Xin Zhao, Yuanjie Liu, Zhijun Yu, and Jingze Liu (2024). 

Impacts of Net Cages on Pollutant Accumulation and Its Consequence on Antibiotic Resistance Genes. Environment 

International, 183 .

Pictures: 

Institute of Marine Research (2020). Topic: Salmon – Atlantic. URL: https://www.hi.no/en/hi/temasider/species/salmon--atlantic

Swiss Lachs AG  (2017). First salmon farm of Switzerland - Recirculating aquaculture technology.

https://free3d.com/de/3d-model/atlantic-salmon-jump-pose-2653.html
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Conclusion

Strengths and weaknesses

• Low water demand (98% H2O recycled) and not water dependent like river flow through 

systems;

• Controlled environment: water quality is controlled and so are diseases and parasites. This 

provides optimal conditions for fish growth and health and reduces the need for antibiotics 

and other chemicals;

• More environmentally friendly: no release of water containing antibiotics or faeces (rich in 

phosphorus and nitrogen), reduced water consumption, no escape of farmed fish into 

rivers. 

• High product quality

• Benefits to consumer health

• Benefit for marine ecosystems and biodiversity

• Fish welfare: no risk of predation, better control and prevention of diseases

• Year-round production with high productivity

Strengths

Weaknesses

• High investment in infrastructures and technology

• High operational costs (mainly electricity)

• High operational risks due to high degree of automation

• Market risks: high quality means high prices, reduced market segment

• Fish welfare: still intensive, fish can’t move freely as in nature

• Operational difficulties: need for highly skilled labour

• Many regulations

Agrobiodiversity Aspects:

• Genetic diversity of crops and livestock 

• Species diversity within crops and livestock

• Biodiversity of agricultural Land

• Diversity of production and food supply systems

• Diversity of Stakeholders

Results

Swiss Alpine Lachs AG
Swiss Alpine Lachs is a company dedicated to farming the Atlantic salmon using the innovative 

Recirculating Aquaculture System (RAS). In RAS, water is continuously filtered through 

mechanical and biological filtration, and is continuously recirculated within the system, 

allowing fish to be reared in a controlled environment and in a sustainable manner. In fact, 

only 2% of the water is wasted, and fish faeces are used to produce biogas instead of being 

released into the river’s water, thus further reducing waste. Swiss Alpine Lachs prides itself on 

maintaining high product quality and 100% local production, ensuring that its farming practices 

are in line with its core values of sustainability and excellence.

Research Question
Aim of this project is to identify and analyze the strengths and weaknesses of the application of 

RAS in Switzerland on an environmental, social and economic level. An interview with the 

deputy manager of Swiss Alpine Lachs AG will provide some of the necessary information.

Fig.1: Distribution of wild Atlantic Salmon (Salmo Salar) (Institute of Marine Research 2020)

Fig.3: Atlantic Salmon (Salmo Salar) 
(free3d.com) 

Key processes in the RAS:

• Solids filtration: removal of solids such as fish faeces or feed residues using the drum 

filter;

• Biofiltration: helps break down and transform metabolites harmful to fish. The main 

processes are nitrification (breakdown of ammonium to nitrite to nitrate) and 

denitrification (anaerobic breakdown of nitrate to N2);

• Degassing: CO2 and N2 produced by denitrification are removed from the water;

• Disinfection (killing pathogens and reducing bacterial pressure): at Lostallo, UV light is 

used, which reduces germs by destroying their DNA, and ozone, which destroys non-

specific organic material (can be dangerous for fish, so dosage is very important);

• Oxygenation: the process of adding oxygen to the water. Saturation should always be 

around 100% (2);

Recirculating Aquaculture System

Fig.2: RAS scheme (Swiss Lachs  AG 2017)

Assuming that fish consumption remains stable, the preservation of the environment and 

biodiversity, both locally and globally, requires the adoption of more sustainable 

technologies. Recirculating aquaculture systems (RAS) offer a significant opportunity to 

improve sustainability. This technology allows fish to be reared in land-based facilities, 

reducing environmental impact, preventing fish escapes and eliminating the need for 

chemicals or antibiotics.

As noted in the analysis, the main challenge is the high cost associated with this type of 

farming. At present, RAS is not a widespread method of fish farming in Switzerland. 

However, I see great potential for its application as interest in sustainable agriculture grows, 

driven by increasing environmental pressures and public awareness. According to Demoly 

Ghislan, assistant manager at Swiss Alpine Lachs AG, Swiss consumers are increasingly 

demanding locally produced, high-quality products. Despite the high costs, the benefits of 

RAS for human health, ecosystems and biodiversity should outweigh the economic 

challenges. Future government incentives could significantly increase the uptake of this 

technology.





The case: Loidolt farm

Agrobiodiversity Summer School 2024

“Once it’s lost, it’s lost forever” – 
values of agrobiodiversity conservation
on an Austrian family farm 

Robert Mäntler, BOKU University of Natural Resources and Life Sciences, Vienna
robert.maentler@gmail.com 
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Introduction

Results

Conclusion

350 potato varieties

diverse product range

subsidised conservation-
oriented management

direct selling on three markets

As is the case for biodiversity overall, diversity of plant varieties is also in 
decline, despite genetic diversity being a contributor to the resilience of 
agriculture1. Especially in the face of climate change, systems rich in 
agrobiodiversity and hence resilience are needed2. The FAO recognises 
a supporting role of family farms for agrobiodiversity3. 

The Loidolt family thrives from the agrobiodiversity it supports. 
Especially the vast variety of potatoes brings the most revenue, but also 
ensures yields due to different adaptations, being crucial in the face of 
climatic fluctuations. Additionally, the farm contributes to the 
preservation of these potato varieties.  

Diversification and direct marketing are laborious. The latter is an 
important source of income5, especially for diversified farms6. Farming 
is not the primary occupation of the family members4, therefore not 
drawing their total income from it, as is usual in Austria7. In the end, 
contributing to the preservation of agrobiodiversity and living with it is 
the reward strived for. 

RQ: How does an Austrian family farm support 
agrobiodiversity and simultaneously live from it?

• Four-headed family
• 18,5 ha
• Certified organic
• Northern Austria (barren lands)
• Arable farming, horticulture, beekeeping, food processing4

An immense intra- and interspecific crop diversity is cultivated and sold 
directly at three different farmers’ markets in Vienna, the capital of 
Austria, every Saturday. From these products, the 350 potato varieties 
that are grown every year are most impoortant. Most consumers are 
attracted by them and end up buying other products. Crops are also 
processed into jams, rice, or oats and offered at the market. 
Additionally, value-driven and sustainability-focused efforts to maintain 
biodiversity are partly remunerated by subsidies, like extensive 
grassland management, but would be done either way4.

© OpenStreetMap (https://www.openstreetmap.org/copyright) 

mailto:robert.maentler@gmail.com
https://doi.org/10.1007/s13593-015-0285-2
http://www.biohof-loidolt.at/
https://www.openstreetmap.org/copyright


Heterogenous Material  - a step towards an agrobiodiverse European seed system

• In the current European seed system there is a huge barrier before varieties can enter the official seed
market. There is an obligation for Distinctiveness, Uniformity and Stability (DUS), additionally for arable
crops the Value for Cultivation and Use (VCU) has to be proven.6

Legal framework for variety registration
shapes the seed system

• It marginalizes small breeding and maintenance initiatives, hampering intra- and inter-genetic diversity
which is needed for a resilient agriculture of the future.6

Impact of the seed system on 
agrobiodiversity

• Heterogenous Material (hm) can be understood as a political project for seed system transformation which
has resulted in the integration into the European Regulation for Organic Agriculture. Currently, it is under
legal revision. This could result in deeper implementation, but also eradication.  What is at stake?

Relevance of the case

• How is the case of hm embedded in the issue of in-field and on-field genetic diversity?  
• What impact hm could have on agrobiodiversity?   Research question

Sources: 
1Baresel, J. P., Bülow, L., Finckh, M. R., Frese, L., Knapp, S., Schmidhalter, U., & Weedon, O. (2022). Performance and evolutionary adaptation of heterogeneous wheat populations. Euphytica, 218(10), 137. https://doi.org/10.1007/s10681-022-03072-2
2 Bundesprogramm Ökologischer Landbau. (2023, Juni 23). Populationsweizen überzeugt in der Praxis. https://www.bundesprogramm.de/aktuelles/detailansicht?tx_news_pi1%5Baction%5D=detail&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Bnews%5D=424&cHash=31b5d1b3d9f9ec86c84749c43537aef4
3 Ceccarelli, S., & Grando, S. (2020). Evolutionary Plant Breeding as a Response to the Complexity of Climate Change. iScience, 23(12), 101815. https://doi.org/10.1016/j.isci.2020.101815
4 European Parliament and European Council. (2023, Februar 21). Consolidated text: Regulation (EU) 2018/848 of the European Parliament and of the Council of 30 May 2018 on organic production and labelling of organic products and repealing Council Regulation (EC) No 834/2007. https://eur-lex.europa.eu/eli/reg/2018/848/2023-02-21
5 European Parliament, European Council. (2018, Mai 30). Regulation (EU) 2018/848 of the European Parliament and of the Council of 30 May 2018 on organic production and labelling of organic products and repealing Council Regulation (EC) No 834/2007. Official Journal of the European Union. https://eur-lex.europa.eu/eli/reg/2018/848/oj
6 Prieler, Magdalena. (2022). EU-Reform der Vermarktungsregeln für Saatgut. Welches Saatgut für einen gerechten Übergang zu agrarökologischen und nachhaltigen Lebensmittelsystemen? Politische Studie im Auftrag von Martin Häusling, MEP und Sarah Wiener, MEP
7 Raigón, M. D., García-Martínez, M. D., & Chiriac, O. P. (2022). Nutritional Characterization of a Traditional Cultivar of Tomato Grown Under Organic Conditions—Cv. “Malacara”. Frontiers in Nutrition, 8, 810812. https://doi.org/10.3389/fnut.2021.810812
8 Vollenweider,  Carl, Geschäftsführer Forschung & Züchtung Dottenfelderhof in der Landbauschule Dottenfelderhof eV. (2024, Juli 8). Personal commmunication [Persönliche Kommunikation].
9 Wuest, S. E., Peter, R., & Niklaus, P. A. (2021). Ecological and evolutionary approaches to improving crop variety mixtures. Nature Ecology & Evolution, 5(8), 1068–1077. https://doi.org/10.1038/s41559-021-01497-x

• Since hm is not stable but still 
evolving, it is especially suited
for the development of site-
specific farm cultivars through
natural adaption and eventually
farmer selection, enabeling
farmers to develop and maintain
their own adapted seeds.8

• Since the registration of hm is
cost-effective, smaller actors
have a legal way to bring their
material into the official seed
market.8

• The genetic diversity allowed
by hm covers niche varieties,
offering special taste, nutrition
and heritage values.7

• Hm is suitable to deliever seeds
for various heterogenous and 
marginalized environments. This 
serves the needs of
environmentally sustainable
low-input farming systems, e.g. 
organic or agroecological.3

• Reliability of crop production
is reached through a buffering
effect for yield and quality
stability over the years.1,3,9

• High genetic diversity offers a
pool for resilience-relevant
traits, needed to cope with
future challenges like drought,
heavy rains and changing
pathogens.3,8

Agricultural
resilience

Support of
agroecological

farming

Local adaption

Socio-
economical, 
cultural and 

health benefits

Poster Presentation, 21.08.2024, Agrobiodiversity SummerSchool 2024 by University of Ljubljana, ZHAW and FiBL
Verena Simon-Kutscher, Student M.Sc. Environment and Natural Resources, Zurich University of Applied Sciences, verena.simon-kutscher@posteo.de

Key actors8

• Arche Noah, AT
• European Consortium for Organic Plant Breeding (ECO-PB)
• IFOAM Organics Europe 
• Research Institute for Organic Agriculture (FiBL), CH
• The Organic Research Center, GB
• Dachverband Ökologische Pflanzenzüchtung, DE
• Forschung & Züchtung Dottenfelderhof, DE

Drivers
• Policies: EU-Regulation for Organic farming4,5 and EU seed law6

• Awareness and capacity building: Value chain development2

Increasing intra-genetic diversity is especially valuable for cash crops
such as maize and wheat which are cultivated on vast areas of arable
land, usually based on a small set of high-performing cultivars. This is
risking long-term food security despite high yields in the short term.3,9

Crops which have been neglected by most seed system actors due to
their low return of investment could be brought to the seed market
easier, allowing for a crop choice adjusted to the local circumstances
and cultivation systems and an overall increase of on-farm diversity
through the integration of minor crops and widening of crop rotations.6

Conclusion
ØHm is a major chance for reforming the seed system towards a more agrobiodiverse future.
ØTo make use of its several positive impacts there is a need for unconventional thinking and capacity building along the value chain.
ØHm is only part of the solution. It will not solve all problematic seed issues. Other efforts are needed, e.g. investement into breeding by setting

incentives to develop varieties for organic and low-input farming systems, including a huge range of species and intra-genetic diversity. 

Results

Introduction, Topic and Purpose

Challenges
• Political opposition by the conventional farming industry lobby.8

• Multiplication over several years can increase problems with seed-borne 
diseases, so safety measures have to be installed.8

Impact

Figure1:Classical breeding Scheme.
Section from Box 1 (Wuest et al., 2021, p.
1070): „Breeding generates vast resources
in the search for a desired genotype. a,
Schemeof a typical breeding programme “9

Figure2:Developing heterogenous material.
Section from Fig.1 (Wuest et al., 2021, p. 1069):
„Effective ways to assemble variety mixtures. {…}
(Co-)evolutionary breeding. The method utilizes
heterogeneous populations derived from multiway
crosses between a number of founder lines followed
by bulk propagation of the populations in situ, that
is, in the target environment. Natural selection
operating on allele frequencies is often relatively
unrestricted, but directed selection may be applied
by a breeder or farmer.“9

https://www.bundesprogramm.de/aktuelles/detailansicht?tx_news_pi1%5Baction%5D=detail&tx_news_pi1%5Bcontroller%5D=News&tx_news_pi1%5Bnews%5D=424&cHash=31b5d1b3d9f9ec86c84749c43537aef4


CSA AND AGROBIODIVERSITY

HOW TO SCALE UP CSA?

KOLA LEIPZIG

EFFECTS ON AGROBIODIVERSITY

Community  Supported Agr iculture (CSA)
is  a f ramework that incent i izes agrobio-
divers i ty  [3] .  As customers di rect involve-
ment in the farm business increases their
wi l l  to internal ize the socio-ecological
costs  of  product ion,  h igher degrees of
agrobiodivers i ty  becaome feasible and
plausible for  farms [ 1 ,2] .  Besides greater
crop divers i ty  and general  biodivers i ty  on
the farmland,  CSA also fosters  the
divers i ty  of  agr icultural  pract ices (every
CSA in Germany runs different ly) ,  adds to
the convent ional  food supply system and
increases the number and var iety of
people involved in agr iculture.  Most CSAs  
are smal l-scale producers [3 ,6 ,8] .  

THIS CASE STUDY

In  th is  case study,  I  wi l l  ask how scal ing up CSA in Germany can be done
and how up-scal ing can affect the promotion of different aspects of
agrobiodivers i ty  in  CSA. I  wi l l  draw from the exper iences of KoLa Leipzig,
one of the largest  CSAs in Germany,  and from studies on CSA in the USA.

Founded in 2019,  after  being offered 35ha of land from the local  Church,
KoLa Leipzig has declared i t  thei r  goal  to get CSA out of  i ts  n iche.  2 years
later ,  the newly founded CSA had 1000 members al ready and was planning
to at least  double that number [8] .

LARGER FARMS al low for  more mechanizat ion,  which increases
turnover ,  result ing in a greater capacity  to invest .  I t  a lso decreases the
pr ice of the membership and the need for  members to work on the farm.
MAKING MEMBERSHIP MAINSTREAM READY  by offer ing supermarket-
qual i ty  to acceptable pr ice opt ions,  by demanding less work f rom
members ,  by making the products easi ly  avai lable (number and
access ibi l i ty  of  dist r ibut ion stat ions)  [ 1 ] .

CHALLENGES

ASSEMBLING A TEAM ,  sett ing up the
teamstructure (has rarely  been done
before in Germany) [ 1]
INVESTMENT COSTS  are greater [ 1]
SOCIETAL CHANGE  required to INCREASE
DEMAND  (Publ ic interest  (educat ion &
market ing) ,  f inancial  abi l i ty  to internal ize
socio-ecological  costs  ( reorganizat ion of
subsidies and pol icy f ramework)  [ 1 ]
BALANCING max. number of members and
max. poss ible involvement of members [4]
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CSA  -  SCA LING IT  UP !

HOW DOES UP-SCALING EFFECT THE 

AGROBIODIVERSITY IN THESE SYSTEMS?
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SPECIES AND VARIETY DIVERSITY.  

BIODIVERSITY IN CULTIVATED LAND.

DIVERSITY OF AGRICULTURAL PRACTICES.

DIVERSITY OF FOOD SUPPLY CHAIN.

DIVERSITY OF STAKEHOLDERS.

Members prefer  greater product
var iety [ 1 ,3]
KoLa cult ivates ca.  50 different
vegetable crops with more than 100
different var iet ies [ 1]

Farmers in CSA often committed to
sustainable agr icultural  pract ices [ 1 ,6]
For customers ,  impl icat ions of  agr i-

Outdoor cult ivat ion of vegetables is
re lat ively  uncommon in Germany       
→  no standardized or  off-the-shelf
solut ions for  many technical  problems

∴  Does not decrease with s ize

∴  Unl ikely  to decrease with s ize

∴  May decrease for  large CSAs 

CSA adds a new component to the
convent ional  food system
KoLa uses the local  supermarket
cooperat ive "Konsum" as dist r ibut ion
stat ions for  thei r  products

Al l  members are shareholders and can part ic ipate in the farm
business.  
A greater number of members leads to a less c lose re lat ionship to 

∴  Number of members l imited,  s ince a balance between the number and
the closeness of  the integrat ion of members needs to be found

KoLa maintains 3 ,2 ha of f lower st r ips ,  hedges
and meadows under protect ion + 4,6 ha of
orcharding [8]
Members have founded a butterf ly  monitor ing
workgroup [ 1]

cultural  pract ices become immediately  v is ib le in
the CSA context →  easier  to conscious ly
internal ize socio-ecological  costs  [ 1 ,2]

Many farmers in CSAs are lateral  entrants.  Thus,
agr icultural  pract ices are often being worked out
in the process.  
Large CSAs wi l l  l i ke ly  profess ional ize,  mechanize
and standardize more [ 1] .

and with in the member community .  A mainstream membership cannot require
members to work on the farm [1 ,4] .  

Canva's  Text  to Image,  https://www.canva.com/ai- image-generator/

Canva's  Text  to Image,  https://www.canva.com/ai- image-generator/

https://www.youtube.com/watch?v=uZS7zV4mIrg

https://www.youtube.com/watch?v=uZS7zV4mIrg

Canva's  Text  to Image,  https://www.canva.com/ai- image-generator/

CONCLUSION

Although more large s ize CSAs are technical ly  poss ible,  we st i l l  see only  few in
Germany,  s ince the system is  st i l l  young and developing.  Addit ional ly ,  a
societal  change is  required for  CSA to become more mainstream. However ,  the
agr icultural  landscape could benef i t  great ly  f rom more large scale CSAs due
to the great agrobiodivers i ty  th is  system is  abled to maintain.
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