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Root Mat Filters 
 
  
 

Root mat filters consist of a network of roots and rhizomes that plants without soil generate 

on their own and that can be used, for example, for water purification as a mechanical-

biologically effective spatial structure. 

 

It is nothing new that plants (e.g. tomatoes, lettuce, etc.) can be grown and harvested without 

soil using nothing but a nutrient solution (hydroponics). 

 

 

Figure 1: Salad grown in a hydroponic farm. 
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Still, plants need a holding device so that they do not fall over. Root mat filters are created by 

providing the plants with the necessary support first, using plant carrier mats from organic or 

synthetic material (see examples below).  

 

1. Plant carrier mats made of synthetic material 

1.1 Polypropylene monofilaments as random network 

 

 

Figure 2: Samples of a three-dimensional fabric. A rooted sample in the bottom right corner.  
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1.2 Spun-bound fabric from PP 

 

 

Figure 3: Plant carrier mat made of spun bound fabric and PE-foam ropes for floating islands. 

 

 

Figure 4: Close-up of the plant carrier mat from spun-bound fabric. 
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Figure 5: Plant carrier mat from spun-bound fabric with high water storage capacity for wetland roofs. 

 

After one or two growing seasons, this pre-cultivation mat becomes superfluous as the plants 

themselves form a supporting framework of roots and rhizomes that makes the originally 

anthropogenic "support corset" completely dispensable, which is why it should preferably 

consist of microbially degradable organic material such as kapok, coconut fibre, new wool or 

other organic substrates. 
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2. Plant carrier mats made of organic material 

2.1 Coconut fiber 

 

 

Figure 6: Close-up of a plant carrier mat consisting of coconut fiber. 

2.2 New wool 

 

Figure 7: Plant carrier mat made from new wool. 
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Figure 8: Root and rhizome network of a precultivated root mat from organic material (new wool).  

 

 

Figure 9: Close-up of new wool. 
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Under the conditions mentioned above, a microhabitat is formed for a wide variety of plants 

which, unlike soil-bound plant communities, compete less and thus do not lead to the 

dominance of the most competitive species, but rather to the coexistence of the initially 

planted species. 

 

Figure 10: The root and rhizome network of a variety of marsh plant species precultivated in a flat tray for wetland 

roofs. 
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Figure 11: Root zone structure for irrigated green roofs (wetland roofs). 
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Figure 12: A flat precultivation tray with different marsh plant species. 

 

The plant communities shown in the above pictures, each consisting of several species of 

marsh plants, such as sedges, rushes, horsetails, purple loosestrife, marsh marigolds and 

mosses, are extraordinarily stable in the flat trays (7 - 12 cm high) used for cultivation. The 

human "intervention" consists only of a constant water supply, a single fertilization per year 

and an occasional mechanical removal of terrestrial grasses, which can establish themselves 

by seed approach, just as moisture-loving tree species, e.g. black alder, provided that they 

grow and seed in relative proximity. 

 

 

Such soilless "root spaces", which consist only of a natural network of fine and coarse roots 

and rhizomes (hydroponics) and are kept vital by irrigation and fertilization (fertigation), are 

not only important for vegetable cultivation in greenhouses, but can also be used for eco-

technological water purification processes such as artificial floating islands or wetland roofs.  
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Figure 13: Root and rhizome network of an artificial floating island. 

 

www.blumberg-engineers.com


 

 
Ingenieurbüro Blumberg  Gänsemarkt 10  D-37120 Bovenden  Telefon: 05593-937750  Telefax: 05593-937765  

E-Mail: contact@blumberg-engineers.de  Internet: www.blumberg-engineers.com 

11 

Root mat filters can also be defined as flooded fixed bed reactors with roots as carrier material 

for microbial biofilms. These sessile communities of micro-organisms cause the cleaning 

performance, which takes place during the three-dimensional flow through the living "tangled 

web". Occasionally, e.g. in the case of organically high contaminated wastewater, these 

degradation processes can also be greatly intensified by technical bottom aeration and 

additional filter substrates, such as expanded clay. 
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Figure 14: Root mat filter (without substrate) of reed (Phragmites australis).  
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