Guidelines for Experimental
Practice in Organic
Greenhouse Horticulture
Edited by Martin Koller, Francis Rayns, Stella Cubison and Ulrich Schmutz

COST is supported by
the EU Framework Programme
Horizon 2020

Researc
Research

The Editorial Board This picture was taken at the final meeting to discuss these guidelines, held in Tori, Estonia
in September 2015. A commercial organic greenhouse with a tomato crop is shown in the background. Left
to Right: Pedro Gomez, Stella Cubison, Wolfgang Palme, Justine Dewitte, Martin Koller, Yüksel Tüzel, Francis
Rayns, Ingrid Bender and Ulrich Schmutz.
Correct citation of this document:
Koller, M., Rayns, F., Cubison, S. and Schmutz, U. (Editors) 2016. Guidelines for Experimental Practice in Organic
Greenhouse Horticulture. BioGreenhouse COST Action FA 1105, www.biogreenhouse.org.
ISBN: 978-94-6257-534-9
DOI (Digital Object Identifier): http://dx.doi.org/10.18174/373581
The guidelines were initially based on the following publication with many new chapters contributed by European
and international authors:
Lindner, Ulrike and Billmann, Bettina (Eds.) 2006. Planung, Anlage und Auswertung von Versuchen im
Ökologischen Gemüsebau. Handbuch für die Versuchsanstellung [“Planning, Setup and Evaluation of Trials on
Organic Vegetable Cultivation. An Experimental Design Manual“]. Forschungsinstitut für biologischen Landbau
(FiBL), Frick, Schweiz und Frankfurt, Deutschland, ISBN 978-3-906081-97-7, http://orgprints.org/9863.
Pictures
All pictures are by members of the Biogreenhouse COST Action FA1105. Contributors to the pictures (in
alphabetical order) are: Ingrid Bender, Stella Cubison, Justine Dewitte, Pedro Gomez, Martin Koller, Carolyn
Mitchell, Jérôme Lambion, Wolfgang Palme, Virginia Pinillos, Ulrich Schmutz, Yüksel Tüzel and Anja Vieweger.
Disclaimer
The information in these guidelines is based on the expert opinions of the various authors. Neither they, nor their
employers, can accept any responsibility for loss or damage occurring as a result of following the information
contained in these guidelines.
Acknowledgement
This book is based upon work from COST Action FA1105 BioGreenhouse, supported by COST (European
Cooperation in Science and Technology).
The authors and editors wish to thank many colleagues for their assistance in providing the material for these
guidelines. In addition Rob Meijer (Chair, COST Action FA1105 Biogreenhouse), Karin Postweiler (DLR
Rheinpfalz, Germany), Birgit Rascher (LWG Bayern, Germany) and Catherine Mazollier (GRAB, France) provided
critical comments on the text. We want to thank Ms. José Frederiks (Wageningen UR Greenhouse Horticulture)
for processing layout and printing. We are grateful for financial support and the opportunity to build this
network. Link to the Action: http://www.cost.eu/COST_Actions/fa/FA1105 and: http://www.biogreenhouse.org/
April 11, 2016

3.2.3

Experiments with compost

By Jacques Fuchs

Aims of compost experiments
Depending on the situation there can be various aims of compost experiments. For example to study the
influence of compost on soil structure, on water holding capacity, on plant nutrition, on plant health, to compare
of the effect of different compost types (different inputs, different maturity etc.), or to compare different
strategies of compost use (e.g. distribution over the whole field or only in the crop rows, rates and timing of
compost application etc.).
Before beginning a compost experiment, the specific question to be answered has to be clearly defined as
this will influence the design. For example, if the primary aim is to study/demonstrate the influence of the
compost on the soil structure, the experiment has to have a minimum duration of five years but if the aim of the
experiment is to investigate the effect of compost against diseases then a duration of only one or two crops may
be sufficient.
General requirements
The site on which the experiment will be done has to be homogenous. The choice of the site should be in relation
to the question we want to investigate (e.g. using land with, or at risk of, soil structural problems if we want to
investigate the influence of compost on soil structure).
The composts used have to be well characterized in order to compare the results of different experiments. When
analysis results are stated it is important to be clear about the methods used and if the results are expressed
relative to compost volume or compost weight (fresh or dried). Different countries each have normally accepted
methods (that may be related to compost quality standards e.g. BundesgütegemeinschaftKompost, VKS-ASIC
2010). The concentration of some elements is often expressed in terms of their oxides (e.g. P2O5 rather than P).
This may be a legal requirement for the declaration of fertiliser composition but it can easily lead to confusion.
The information needed includes:
Information about the composting process:
• Quantitative and qualitative characterisation of input materials (in percentage terms).
• Composting system (e.g. open windrow or in vessel).
• Profile of temperature and moisture content during process.
• Information on the intensity and method of compost turning.
• Duration of the process.
• Storage conditions.
Physical and chemical and biological analysis of the compost:
• Sieving size (in mm).
• Bulk density of fresh compost (weight per volume).
• Dry matter (in as a percentage by weight of fresh compost).
• Organic matter (usually as a percentage of dry matter).
• Ph (in water or in a specific salt solution).
• Electrical conductivity and salt content.
• Total element content of major nutrients (including nitrogen, phosphorus, potassium magnesium, calcium).
• Available or extractable nutrient content (e.g. NH4-N, NO2-N and NO3-N).

• C/N ratio.

• Total potentially toxic elements (e.G. Mercury, cadmium and zinc).
• Contamination with inert materials (stones, glass, metal and plastic).
• Occurrence of viable weed seeds.
• Occurrence of human pathogens.
Depending of the aim of the experiment, knowledge of other characteristics of the compost can also be important
(Fuchs et al. 2008). For example suppressivity potential against Pythium and Rhizoctonia or phytotoxicity effects.
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The soil where the experiment is performed also has to be analysed (type of soil, texture, organic matter
content, N, P, K, Mg, Ca etc.). It is very important to describe exactly the methods used for the determination
of the compost and soil parameters (especially the extraction medium used) as a number of techniques are
available that may give quite different results.
Quantity of compost used
The maximum quantity of compost used is determined by the balance of fertiliser. The nitrogen is usually in a
very unavailable form and so in some countries (e.g. Switzerland) only 10% of the total amount is considered in
the balance. However there may be other limits of application (e.g. in Switzerland a maximum of 25 tonnes dry
matter per ha can be applied in any three year period). As the compost cannot offer to the plant all the nutrients
in sufficient quantity additional inputs may also be needed (e.g. of nitrogen).
Reference plots
If not only fertilisation questions have to be answered by the experiment, it is important to have, in addition to
an untreated reference plot, also a standard treatment (a N, P, K, Mg control). The quantity of fertiliser in this
plot has to represent the fertiliser content in the compost, and the availability of the fertilisers also has to be
similar. For K and Mg, ‘Patentkali’ can be recommended – this is a mixture of potassium sulphate and magnesium
sulphate. P can be added as rock phosphate. For nitrogen, it is recommended to add horn shavings to balance
the soil Nmin content as a result of compost addition.
Experimental design
For experiments with a duration of only one season, a standard design with four replications can be used. The
plots have to be of a sufficient size to avoid border effects in the evaluation of the results (e.g. plots with a
minimum width of 4 crop rows and length of 10 meters; the middle two rows are evaluated between meters 2
and 8). For experiments with a duration of several years (e.g. to evaluate the effect of compost on soil structure)
the plots have to be larger in order to avoid the mixing of soil from the various treatments. The buffer zones,
in which no measurements are done, are more important than in the short time experiments. For experiments
running for several years, soil samples from all the plots should be collected and analysed before the work begins
in order to establish base line values.
References and further information
Fuchs J.G., Berner A., Mayer J.,Smidt E., Schleiss K. 2008
Influence of compost and digestates on plant growth and health: potentials and limits. Proceedings of the
international congress CODIS 2008.p. 101-110.www.orgprints.org/17977/
Bundesgütegemeinschaft Kompost e.V.Methodenbuch (in German). www.kompost.de VKS-ASIC 2010.
Schweizerische Qualitätsrichtlinien (in German). Directive Suisse de la branche sur la qualité du compost et
du digestat (in French). www.vks-asic.ch

3.2.4

Experiments with green manures

By Francis Rayns

Background
Green manures are crops grown for the benefit of the soil rather than for harvest and sale. They can have a
number of effects in protected cropping that include:
• Adding nitrogen to the soil by nitrogen fixation (legumes only).
• Modifying the availability of other plant nutrients.
• Adding organic matter to the soil.
• Stimulating biological activity.
• Contributing to the control of weeds, pests and diseases.
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