
Organizing synergy 
To design novel substrate systems requires the 
cooperation of experts on plant diseases, climate, 
construction, economics of scale and plant physiol-
ogy. WUR Greenhouse Horticulture developed a 
ten step design procedure (Figure 1). The core of 
the procedure are twenty four well defined plant 
growth properties (step 7). The effect of any  
system component on plant growth has to be 
strictly quantified and thus any system change can 
be evaluated in terms of growth. 

Figure 1. Procedure for evaluating growing systems and components.   

Quantified Plant Growth Properties 

Examples of the twenty four plant properties are: 
 Minimum substrate height. An algorithm based 

on substrate water retention data quantifies the 
minimum height for unhampered growth.  

 A test based maximum penetration value shows 
which substrates will show poorer initial growth.  

 Root temperature response data show what ex-
tra yield root temperature control will give. 

Figure 2. Effect of temperature on initial root formation  
 (left hand 26 °C, right hand 20 °C). 
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The Larger Picture 
It takes a lot of discipline to avoid short cuts to 
get to a system. To start growing in another eco-
nomic and climatological environment is even 
more challenging. Wageningen UR Greenhouse 
Horticulture has developed a tool to use local cli-
mate data to design an optimal greenhouse local 
contractors can build and local growers can use 
Our services thus include growing systems, 
greenhouse construction and training. 

Figure 3. Locally produced Malaysian plastic houses designed to fit 
local climate by Wageningen UR Greenhouse Horticulture.  

 
 

Successful Systems 
The ultimate goal is to grow plants. Examples are 
the aeroponics system Fleurago and the Cas-
settebed system.  
 

Figure 4.  Cassettebed system for cuttings. 
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Lab test development 
Many tests have been developed with or by WUR 
Greenhouse Horticulture. Some examples are: 

 A quick phytotoxicity test to assess plant reac-
tion to suspected substrates or solutions.  

 A pH buffer capacity test to assess the 
amounts of acid or lime which will stabilize 
substrate pH.  

 An improved degradation test to find the sub-
strate degradation rate under conditions of am-
ple nutrients, oxygen, temperature etc.  

 Root oxygen uptake to continuously measure 
root oxygen uptake rate of intact plants. 

 

  
Figure 1. Phytotox method.   

Model calculations 
Many recurring tests can eventually be used for 
modelling. In that way answers can be found 
without ever repeating tests. Examples are: 

 A mixing model to predict properties of mixes, 
based on the properties of constituents. 

 A plant uptake model to predict water and nu-
trient supply based on climate while recirculat-
ing drain water.  

 A root oxygen uptake model to predict which 
substrates will limit air transport in containers 
or slabs in combination with water content.  

 A water transpiration / transport model to pre-
dict when transport is too slow to meet plant 
uptake (even with ample water just cm’s 
away). 

 
Figure 2. The pH buffer method for KIWA.   

Adapted tests 
Many existing test have to be slightly adapted to 
better meet the needs of a specific producer/
product. WUR Greenhouse Horticulture helps pro-
ducers to comply to norms otherwise unattainable 
and delivers measuring methods which make 
sense to users of the tested products. 

 
Figure 3. The CEN method for stability (OUR). 
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