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• Collection and preparation of data from practice – understand reality in practice
Discussion in the network based on these data
- Where are problems to be solved more stability in yields and more resilience in the cultivation system?
- Where is need to adapt the cultivation system better to the principles of organic farming?
→  Identify weaknesses and adjustment screws for an improvement

• Discuss approaches for the development of innovations to achieve the improvement
→  Identify options and need for action

• Develop innovations in close collaboration of practice, extension service and researchers und introduce
these in practice with a pyramid scheme.  Thematic Working Groups in the Network 

• Observe the real adaption of the innovation in practice in the data collection

Important: We donot aim to bring all farmers to one „best practice scheme“! 
We aim to develop a high diversity of strategies!

The Roadmap: Plant Health Care in Organic Fruit Growing



Publication of the Roadmap: www.poseidon.foeko.de

Description of the current strategy

Practice 
data
including
indirect
methods

Current approaches to improve the strategy



Examples of the work in the network: Varieties

In the nineties: Start to test scab resistant varieties on farm
Foundation of Malus Bunda  (Farmes and a nursery organisation to promote such varieties)
Introduction of TOPAZ in the market

Beginning 2000: Introduction of SANTANA

Later:                  FOEKO Network Varieties: 
Concerted action for NATYRA 



Examples of the work in the network: Varieties

The idea was to reduce the input of fungicides using scab resistant varieties

There is a reduction but there is also a 
reduction of the reduction….

The scab resistance is broken, other
fungal diseases as sooty blotch
increase

?

Amount needed in comparison to
not resistant varieties

Percentage of orchards with less than
5 % of infested fruits

Potassium bicarbonate

Lime suphur

Sulphur

Copper

Number of applications

Scab
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Examples of the work in the network: Varieties

The idea was to reduce the input of fungicides using scab resistant varieties

There is a reduction but there is also a 
reduction of the reduction….

The scab resistance is broken, other fungal
diseases as sooty blotch increase

We need more genetic
biodiversity in varieties!

• Partecipative breeding
• Develop marketing concepts

for a high variety diversity

Amount needed in comparison to
not resistant varieties

Percentage of orchards with less than
5 % of infested fruits
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Number of applications

Scab
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Tillage
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Resilient System

The Strategy for Plant Health Care in Organic Fruit growing

• Farming systems aim always to reduce their dependency of off farm inputs

• The intelligent combination of measures is responsible for the efficacy of the strategy

Examples of the work in the network: Biodiversity
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The Strategy for Plant Health Care in Organic Fruit growing

• Farming systems aim always to reduce their dependency of off farm inputs

• The intelligent combination of measures is responsible for the efficacy of the strategy

Great potential for measures to
enhance general species
biodiversity within the
production area

Chance
Bringing economy and ecology 
together

Challenge
Resolve technical issues to 
integrate such measures in the 
production system

Participatory approach
The organic fruitgrowers
demanded to evaluate and to 
improve the measures for their 
effect on general and functional 
biodiversity  and their feasibility 
in commercial organic orchards

Examples of the work in the network: Biodiversity



Examples how it developed in the network: Biodiversity

From 2006 to 2010: Small Working Group in the network to discuss biodiversity measures

In 2010: Decision in the network: Professional work required!

2012-2014: Small project with few growers for weed strips in the alley
Consider effects (aphid predators) and side effects (voles!)

2016 – 2022: Project for intensive work on biodiversity measures integrated in the orchard (no loss of
production area)

Efficacy of the measures on general biodiversity
on functional biodiversity (aphid predators)

Best strategies to integrate the measures in the orchard, integrate the measures in vole
control strategies



Ecofruit Online, 22.02.2022

Project " Evaluation and improvement of measures for the enhancement of biodiversity in 
German orchards “

„Enhancing biodiversity in organic orchards – what can we achieve?“ 
Jutta Kienzle, Gulmira Esenova, Alfons Krismann, Falk Eisenreich, Heinrich Maisel, Dr. Anna-Lena Rau, 
Martina Zimmer, Uni Hohenheim; Christina Adolphi, Bastian Benduhn, ÖON



• Evaluation of biodiversity effects and agronomic parameters for a standard set of measures on 16 pilot farms             
(w. 21 test sites) in 5 German fruit growing regions 

• Gathering further experience on additional farms: extensive evaluation of measures, risk assessment –
participation of currently 136 organic fruit growers with overall 2.834 ha farm area of measures

Perennial flower strips 
in the alleys (seeds of 
regional provenance)

Tall perennial flower strips
at the field margin (seeds 
of regional provenance)

„anchor plants“
Shrubs at the end of 
tree rows 

Provision of different 
nest boxes for wild 
bees and birds

Project goals – evaluation of measures and their introduction into practice



Survey methods: Trial sites

Enhanced plot
• With wildflower strips
• reduced mulching 

2-3 times p. year, 
alternating between rows

Control plot
• Without wildflower strips
• mulched 4-5 times p. y. 

(= standard management)

• Size of each plot min. 1 ha
• Spatially close, but 

separated by min. 100 m
• Same variety 

North

East

West

Bodensee

Neckar 
vallez

Pilot farms

Participants without control
plot and assessment

Trial design on the pilot farms



Biodiversity assessments:

Botanical:
• Count of shoots in the 1st year after sowing 
• Flowering phenology min. 4 times p. year

Faunistic:
• 4 x yearly sweep netting
• 2 x yearly Malaise-Traps (one trial site p. region)
• Transect counts for grasshoppers, butterflies and 

wild bees 
• Occupancy of nest boxes

Agronomic assessments
• 4 x yearly beating-tray sampling (3 x 33 branches)
• 3 x yearly occurrence of aphids and predators on 

new branch shoots
• Assessment for fruit damage before fruit thinning 

and at harvest
• 3 x yearly assessment on occurrence and 

abundance of voles

Folie 
mäusestreifen

alley

lane

tree row

Survey methods: On-site assessments



Comparison of arthropod catches 2018 bis 2021 in orchards with biodiv measures and control
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Development of strategies to enhance biodiversity in the orchard

Results of the project: Catalogue of measures based on enhancement of species groups
see www.biodiv-oekoobstbau.de

! The production system develops more organic but also more complex!

We have still to work to improve the management



Development of strategies to enhance biodiversity in the orchard

An important part of the
development of measures to enhance
biodiversity

Naturally looking fruits
from a naturally cultivated
orchard!



Organic economy?

If you calculate conventional economy, you finish with conventional farming!

Include long term effects in the calculations

Include environmental and social factors in the calculation
• positive effects (e.g. biodiversity enhancement, workers welfare)
• negative effects (e.g. effects of plant protection on environment, stress for family)

Collaboration with a company that
develops a model for extended
calculation

Currently many models are developed
for ecosystem services
Not all of them are suitable for organic
or for real sustainablity……



What do we currently discuss in our network

Do we need completely different orchard designs?

• Variety mixtures, even fruit species mixtures
• Coverages, robotics
• Extensive orchards with animals
……
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What do we currently discuss in our network

Do we need completely different orchard designs?

• Variety mixtures, even fruit species mixtures
• Coverages, robotics
• Extensive orchards with animals
……

The economic pressure of the market increases

• Look less for ecology and more for economy?
• Where is the limit to reduce cost intensive ecology features without losing consumers confidence?
• Find funding for ecology features
• Improve ecologic measures by participatory research

Challenges we can only face together and best all over Europe!





Thank you for
attention
The project PSSYSTEMBIOOBST was sponsered
by BÖL 
The project for biodiversity measures was
sponserd by BfN with funding from BMU


