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Introduction:
Plants are the intermediate between the soil and energy from the sun.
Partly direct through sugars around the roots and partly through organic 
material like fallen leaves and wood that is stored in the soil.



In soil there is more than twice as much carbon stored in 
biological vorm (organic carbon) than in the whole 
atmosphere and all life on the ground put together..
There also is MUCH more life in the soil than above ground.   



Except plant nutrition, soil life also profides resistence 
to A-biotic stress.  
Aloe vera plant can only survive the desert heat thanks to a fungus AND a virus inside its cells.



Or, closer to home:  (RUG Groningen research)
Both sides of the “wadden”dike the plant Festuca rubra can be found 
flourishing..
This is remarkeble since the soil on the left hand side is very salt (wadden sea) 
and the right side (arable seed potato land) is in sweet water land..

The plants proved to be identical the only difference is a fungus that lives in the 
plants in the salt region...



• I will dive deeper in the soil life bye highlighting  3  researches:

• 1) Testing difference between good and bad arable soil in Friesland.

• 2) Research 
• potatoMETAbiome:  Plant –soil life synergy

• 3) Research  
• Indirect effect on plant health through soil life interactions  

• 4) Market approach: effectiveness / claims



• 1) Good and bad soil: 3 tests at two locations:
• 1) Standard Eurofins soil  analyses:

• N-Soil  
• C/N ratio
• pH
• Organic matter
• CEC of the soil and the
• CEC saturation 

• 2) Soil microbiology:
• Number of bacteria and the diversity
• Number of fungi and the diversity 
• Number of protozoa and the diversity

• 3) Later in  the season :  plant  analyses (organic  componants, biological building blocks.)
• Fatty acids
• Sugars  / starch
• Amino acids

 



One of the results: The correlation between the parameters.



Correlation_fatty acids 



o Streptomyces are more abundant in the  good 
soil. In  all tested years! (2020-2023) .

o They are bacteria that feed predominantly on 
dead plant material (smell of wet forest soil is 
caused by Streptomyces.) They are known for 
the production of antibiotics (streptomycene). 
Thus for soil resiliance. And in addition to that 
for releasing minerals from the soilcomplex and 
making this available to plants..

Bacterie genus 
Streptomyces
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Other result:
Marker species?



o In all years (2020 – 2023) a clear difference between 
good and bad soil. Good soil had more Mortierella 
fungi.       WIKIPEDIA:

o The species Mortierella alpina is used for the 
production of multi-unsaturared fatty acid through 
fermentation.  The oil produced contains over 40% 
arachidonacid (= Omega 6 fatty acid). This oil is 
suitable for human consumption and is used as 
food additive in farmaceutica..

Fungus genus 
Mortierella

11

https://nl.wikipedia.org/wiki/Fermentatie
https://nl.wikipedia.org/wiki/Arachidonzuur


As the capacity of PSM to desorb P depends on the Pi adsorptioncapacity, surface areas of clayminerals, and 
the saturation of Pi-absorbing sites,the effectiveness of Mortiella sp. To desorb P is ranked as 
montmorillonite >kaolinite>goethite>allophane[90]. Furthermore, inoculation with Mortiella sp. can 
significantly increase in situ soil Pi  solution through desorption.

Streptomyces showed high heavy metal 
resistance and mineralization 
properties to form crystallized P–
containing switzerite 
(Mn3(PO4)2•7H2O) and hydrated 
nickel hydrogen phosphate [125]. 
Therefore, PSM-induced Pi mineral dis 
solution can both supply bioavailable 
orthophosphate to plants and 
accelerate metal precipitation to form 
secondary P-containing minerals in soil



Streptomyces sp. and Mortierella sp. combined 

• Tian et al. 2021 “Roles of Phosphate Solubilizing Microorganisms from Managing Soil 
Phosphorus Deficiency to Mediating Biogeochemical P Cycle”

• From this article: de Streptomyces sp. en Mortierella sp. Both are PSM, phosphate 
solubilizing microorganisms. They free phosphates from organic material (manure, plant 
rest material etc.) with the  help of other acids and enzymes they convert this to a form 
that can be taken up by the plants.   

• Streptomyces sp. is apart from that also capable of getting heavy metals from the soil and 
linking these to soil particles while freeing the phosphates in the same process.

• Mortierella sp. Can free phosphates from clay particles and make them available to the 
crop.

• Streptomyces and Mortierella are very valuable soil organisms.
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Fatty acids and plant health.. 





Appropriate soil conditions as a cultural practice are the basis of medicinal plant production. The 
experiment was carried out to investigate the effect of NPK, vermicompost (VC), Pseudomonas 
fluorescens (PF), Azotobacter chroococcum (AC), Azospirillum brasilense (AB), Glomus mosseae (AMF) on 
plant weight, antioxidant capacity and fatty acid (FA) profile of seed oil, and leaf nutrients of black 
cumin (Nigella sativa Linn) in 2018 and 2019. The results showed that dry weight in plants treated with VC 
(24.9 g and 28.8 g) or in AMF-inoculated plants (23.4 g and 27.8 g) was significantly higher compared with 
other treatments in 2018 and 2019, respectively. The highest (1.34 mg gallic acid (GA) g−1 oil) total phenolic 
content (TPC) and DPPH (1,1-diphenyl-2-picrylhydrazyl) scavenging activity (86.8 %) was observed in plants 
treated with VC, and followed by AMF. The main fatty acid component was linoleic acid (51.92–55.46 %), 
followed by oleic acid (22.6–24.5 %) and palmitic acid (13.24–16.27 %). The saturated fatty acid (SFA) under 
NPK application (23.39 % and 24.21 % in 2018 and 2019) was higher than other experimental treatments. 
Monounsaturated fatty acid (MUFA) concentration in plants inoculated with AMF (25.15 % and 25.41 % in 
2018 and 2019, respectively) or supplied with AB and PF was greater. The seed oil of black cumin contained 
the significant level of polyunsaturated fatty acid (PUFA), which its highest content was obtained at in 
plants treated with VC as 55.74 % and 55.79 % in 2018 and 2019, respectively. Sustainable agricultural 
practices are required to increase ecofriendly performance, by using soil micro-organisms, conserving the 
natural resource base for improved medicinal plant cultivation.

This research shows that the use of different fertilizers creates a difference in fatty acid content in this plant oil..!
In short:

Fertilized with articicial fertilizer the plant produces more saturated fatty acids. 
If the plant is fertilized with Mycorrhiza fungi the plant produces more (mono) unsaturated fatty acids.

And if the plant is fertilized with compost the oil had the highest amount of multi-unsaturated fatty acids. 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/nigella-sativa
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/nigella-sativa


Microorganisms selected for function  
 (S18 analysis = eukaryots in the soil. )  (predominantly fungi and protozoa )   (results are significant). 

Parasites

Phototroph = Fotosynthesis (algi)

Plantdisease

Predator = Phagotroph  eating 
other microbers.

Saprotroph = eten houtstof



Protozoa divisie 
Cercozoa 

o In all years (2020-2023) there are considerable  
more Cercozoa in good soil.

o Protozoa are less studied compared to bacteria 
and fungi….. 

o But more and more the role of the phagotrophe 
species seems to be quite interesting… 
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2)    Research PotatoMETAbiome:
Consortium led by Prof. Joana Falcao Salles (RUG)

Identification of  plant genetic 
markers associated with high 

microbial interactive traits 
(MIT)

Future breeding strategies



Control

Consortium

EcoStyle

Fertilizers Fertilizers
Pesticides

Pesticides
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Fig.1 Schematic plot represented the field trial setup. (A) The distribution of six treatments in the field trial. (B) In each treatment/block, 3 
replicates/plots of 11 potato varieties are distributed in 35 plots (5 × 7). Potato variety Avenger is used to fill up blocks in which the plots 
were not distributed the trial varieties. (C) In each plot, 40 plant individuals (10 × 4) are planted, in which 20 individuals in the middle two 
columns will be the trial varieties. 

Field trial set up



Fig.3 The effect of treatment and variety on the composition of rhizosphere soil microbial communities, displayed for bacteria, fungi and protists . 

Rhizosphere soil microbial community composition 
5th week

ECOstyle has big influence on the soil microbial composition



ECOstyle professional 

Harnessing Microbiome-Plant Synergies: 
Microbiome-Interactive Traits Enhance Plant Growth and Support Sustainable Production

aGenomics Research in Ecology and Evolution in Nature (Green),

Groningen Institute for Evolutionary Life Sciences (GELIFES),

University of Groningen, Groningen, 9747AG, the Netherlands



ECOstyle professional 

Figure 4. Co-occurrence networks of 
rhizosphere microbial communities, 
displayed for biological (a) and chemical 
(b) management regimes. The upper 
panels visualise the significant correlation 
(coefficient > 0.6, p < 0.01) between 
bacterial and fungal species in rhizosphere 
soil communities. Circles and triangles 
refer to bacteria and fungi, respectively. 
ASVs/OTUs are colour-coded based on 
their association with different 
treatments, with each colour indicating a 
significantly higher ASVs/OTUs 
abundance in the corresponding 
treatment, that is treatment-responsive 
ASVs/OTnUs. Grey ASVs/OTUs are 
unresponsive to treatments in 
management. The size of nodes indicates 
the degree of edges connected to other 
ASVs/OTUs. The lower panels show the 
proportion of positive and negative 
correlations in biological and chemical 
management. The numbers on each bar, 
from bottom to top, represent the count of 
positive, negative, and total links, 
respectively.

Scale!!..



Fungal community composition

*

*
*Control has more Ascomycota, 

Monoblepharomycota, and Zoopagomycota than 
others. 

Biological (ECOstyle) has more Basidiomycota than 
Chemical.  (and slightly less Ascomycota)

Chemical has less Chytridiomycota and 
Rozellomycota than control and biological.



Biofilm formation incraese with protozoa ECOP01



It has been Scientifically proven that 
the two protozoa strains Rosculus 
terrestris ECO P002 and Cercomonas 
lenta ECO P001 increase the quantaty 
of Bacillus pumilus in the soil 

+



3) 
Indirect effect on plant health through soil life interactions 



ECOstyle







4)  How to approach the market
• Legal aspects
• Selection  of crop
• Understand your product
• Uptimize production for a stable and 

affordable (farmers) costing price
• Cooperate with the known 

organisations in the market.
• Trials trials and trials.
• Proven effect / claims backed up with 

test results.  



Summary overall yield in kg potato per hectare:
All tests with 4 replicates (not diversivicated)

Average +1166 kg per ha
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Synthesis of 23 trials 



Amount of tubers size 28 – 55 mm seed potatoes  

% amount of tubers size 28 - 55 mm towards untreated  

Average of 15,8% extra tubers in size of 28 – 55 
mm
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Synthesis of 5 trials 



Amount of tubers size 40 – 70 mm table potatoes 

Average 3,7% extra tubers size 40 – 70 
mm

% amount of tubers size 40 - 70 mm towards untreated 
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Fontane Fontane BMC Fontane Innovator

Synthesis of 5 trials 



Amount of starch content 

Average 6,3% extra 
starch-5,0
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Mode of action  ProtoPlus Potato trials 



Amazing:          Effect                (ive)

• We add (only) 2 species of protozoa 
• Cercomonas lenta ECO P 01   50.000.000 cysts    1 x 10 high 8
• Rosculus terrestris ECO P 02 50.000.000 cysts

• To 1 hectare of soil.
• During plantation / seeding, only 1 treatment.
• We measure the effect  at harvest.



Amazing effect(ive)
The power behind this effect ?

 We work with living 
organisms in their natural 
habitat.

 NOT disturbing or destroying  
organisms.

 But stimulating and 
enhancing the rhizosphere 
microbiome in the direction 
of increasing plant 
development. Both in 
growth and in health.       



Questions ?

Pier Oosterkamp

Telefoon: + 31 (0)6 50523753

Mail: p.oosterkamp@eurostyle.nl

EUROstyle B.V.

Ecomunitypark 1  |  8431 SM Oosterwolde

Postbus 127  |  8431 AC Oosterwolde

Telefoon: +31 (0)516 43 21 22

Mail: info@eurostyle.nl

Website:     www.ecostyle-professioneel.com

mailto:a.veldstra@eurostyle.nl
mailto:info@eurostyle.nl
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