
The role of Artificial Intelligence 
in soil microbiome research 
for crop resilience.
Alberto Acedo PhD.
CSO- Cofounder
acedo@biomemakers.com



Soil Health (FAO)
Soil health is “the ability of the soil 
to sustain the productivity, diversity, 
and environmental services of 
terrestrial ecosystems” (FAO, 2020).

Soil health is defined by interaction of 
chemical, physical and biological 

factors (FAO, 2015) with equal 
importance. 2
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A REVIEW OF THE IMPACTS OF CROP PRODUCTION ON THE SOIL MICROBIOME, 
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Soil Microbiome, 
a reliable biomarker
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BeCrop® Test: Disease Risk Factors

Symptoms

High Risk 

NO – Symptoms

Low Risk 

• Pathogen detection

• Pathogen abundance

• Total biocontrol 

abundance

• Soil Biodiversity

• Environmental context





AI – Smart Sampling Tool
Digital soil mapping uses soil samples and biogeochemically-informed predictors (derived from remote sensing and 
environmental data) to estimate chemical and Biological Indexes across space.

Soil Samples:

• Sampling date

• Sample 

coordinates

• Parcel polygon

• BeCrop index

7

Sentinel-2 image (satellite data at 

10m):

• Taken at similar date

• 36 predictors (soil and plant cover)



AI – Smart Sampling Tool

24 Samples 5 Samples

Regression 10.5%V1.  148 parcels - 1186 samples



AI – Smart Sampling Tool



AI – Mapping Projection



AI – Agronomic Advice
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BeCrop AI vs ChatGPT

41,000+240
Ag products studied

26
Product categories

Detected species

19,000+
Soil samples digitized

207
Different crops

662
Trials performed in 56 

different countries

19,163,114
Environmental metadata 

collected

16,236,134
Data generated 
(recommendations)
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Short impact on soil microbiome of a Bacillus amyloliquefaciens QST713 
based product that correlates with higher potato yield across USA.
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“The result of this model showed a predictive accuracy of 84.6%”

Treatment Summary: 
• Disease risk: Reduction of Fusarium presence

• Improvement of nutrient uptake

• Yield increase was strongly correlated to native local microbiome network properties

https://pubmed.ncbi.nlm.nih.gov/38545390/
https://pubmed.ncbi.nlm.nih.gov/38545390/
https://pubmed.ncbi.nlm.nih.gov/38545390/
https://pubmed.ncbi.nlm.nih.gov/38545390/


AI – Mapping Projection



BeCrop Rate
A metric to assess soil biosustainability



AI – Biodiversity

DOI: https://doi.org/10.1128/mSystems.00344-21

Network Properties of Local Fungal Communities Reveal the Anthropogenic Disturbance Consequences of Farming Practices in Vineyard Soils

https://doi.org/10.1128/mSystems.00344-21
https://doi.org/10.1128/mSystems.00344-21
https://doi.org/10.1128/mSystems.00344-21


AI Teaching Model – Dataset

Management Train
n = 5000

Test
n = 525

Validation
n = 46072

Low Diversity 0.38%
(n = 42)

0.38%
(n = 2)

0.06%
(n = 28)

Conventional 54.08%
(n = 2704)

65.33%
(n = 343)

12.65%
(n = 5830)

Organic 30.54%
(n =1527)

24.19%
(n = 127)

3.28%
(n = 1510)

Biodynamic 12.34%
(n = 617)

8.57%
(n = 45)

0.86%
(n = 395)

Forestal 2.2%
(n = 110)

1.52%
(n = 8)

0.59%
(n = 273)

Undefined - - 82.56%
(n = 38036)

51597 samples



Case 4. Model Accuracy
BeCrop® Rate: Score that provides an impact assessment of human intervention on agricultural lands and best 
management practices- worldwide

Model’s Accuracy: 96% Standard Deviation: 2,9

Organic BiodynamicConventional



BeCrop Rate – Relation with Diseases

19

• Higher rate index

• Decrease disease risk

• More yield

Leaf blotch diseases, with severity >50% at DC 73–77, 

caused an average yield loss of 1114 kg/ha in spring barley 

across all countries over 5 years.
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