
The “One Health” imperative 
for European soils
Soil is a living, non-renewable resource 
under threat from degradation, erosion 
and biodiversity loss driven by intensive 
agriculture. The EU’s Horizon Europe 
“Mission Soil” initiative addresses this 
within a “One Health” framework linking 
soil vitality to human well-being. 
SPIN-FERT project responds directly to 
this challenge, developing various tools 
that can accelerate the shift to healthy 
soils, as they are mainly addressing 
biological soil fertility.

Robotics in the field: 
Automating biological  
soil analysis
SPIN-FERT is developing a dual-robot 
system, developed by OTH, that 
automates biological soil analysis at 

GPS-tagged soil samples across the 

soil-water suspensions and captures 
3D microscopic video so no organisms 

bacteria, fungi and nematodes 

species). The tool can thus directly 
determine an overall level of soil 

soil management to improve their soil’s 
biological fertility.

Advanced biosensors:  
Real-time tracking of  
microbial biostimulants
To track microbial biostimulants in soil, 
SPIN-FERT is validating two devices 

containing a color indicator turning 
from purple to yellow, which can, within 
minutes after the seeds imbibition, 
easily quantify the CO2 produced by 
measuring absorbance at 570 nm. 

sativum, lettuce and tomato), the 
system was able to detect stress from 

correlation between the absorbance 
and root elongation – validating CO2 
output as a proxy for seeds’ vigor.

Electronic nose: Capturing  
the scent of soil vitality

nose estimates microbial activity 
measuring the microbial-produced 
Volatile Organic Compounds (mVOCs) 
without disturbing the soil. 

mVOC blends depending on soil health 
status. Thus, analyzing soil-emitted 
mVOC signatures provides information 
on the below ground microbial activity 

traits to soil health. The system will 
allow to monitor the presence of 

microorganisms in the soil, providing 
key information about the impact of soil 
management practices on soil health, 
useful for farmers, manufacturers and 
policy makers.

The Soil Holistic Quality Index 
(SHQI): From data to decisions
Data of soil physical, chemical and 
biological parameters converge to 

based on an innovative biosensor – a 

bacterial species, Bacillus subtilis, known 
for its plant biostimulation features.  

The devices are exploiting a shift in 
resonance frequency after bacterial 

 
The latter method allowed to reach a 

subtilis – three orders of magnitude 
more sensitive than the QCM methods, 

The device can thus be used to 
monitor the presence of the microbial 
biostimulant, which can help farmers 

but also can be used by biostimulant 

method and provide data during the 
registration process necessary to 
obtain authorization for marketing the 
product.

The Seed-Resp System:  
A rapid bioassay for 
biostimulants testing
Seed-Resp, adapted from the MicroResp™ 
platform, has been developed by 
SPIN-FERT to provide a quick bioassay of 
seed vigour which can be used to validate 
the suitability of organic biostimulants to 
promote plant growth, a feature required 
to register them for marketing. 

The system measures respiration of 
seeds positioned inside a 96-well plate 
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Figure 1: The methodological approach used to develop the Soil Holistic Quality System, combining expert knowledge and 

machine learning


