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At a Glance

Founded in 2021, Agmatix shapes the future of sustainable agriculture 

through data by digitizing field trails, standardizing field data and generating 

recommendations and models.

Field trials
Measurements
The largest global 
standardized data set 
of field trials 

+50M
Agronomists On platform
Large community of 
agronomists and crop 
consultants

+1K
Employees With
Global Footprint
Top agronomy (17%),
data scientist, and 
engineering talents (53%)

100

Farmers Supported 
Impacting large scale 
and small holder farmers 
globally

+20K
Acres covered globally  
Wide geo location coverage 
including US, LATAM, 
Europe, Asia and Africa  

15M
Of the leading ag Universities
Trusted by the leading Ag 
universities and scientists 
globally

60%
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Our Solutions
Translating data from field trials into crop nutrition plans and sustainable agriculture actions at field level
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Agronomic 
Trial Management

Accelerate product 
development from trial 

operations to data collection 

Insights & 
Models

Analyze big data for 
deeper insights and 
model visualizations 

Sustainability 
Center

Industry-accepted 
scientifically based framework

that defines sustainability 
at field-level

Digital 
Crop Advisor

Leverage big data insights 
for trusted field-level 

decision support
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Many high quality experimental research efforts 
are conducted world-wide

Data collected using a variety of methods

significant amount of valid data are eventually not used 

Limited collaboration opportunities

A lack of unified standardization & protocols 

Limited ability to uncover new insights
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Data Standardization challenge:
Researchers tend to save data in ways understandable to them

correcting for aspect

Correction for 
rock percentBD – calculated 

using porosity 
estimated using a 
function

Calculated using 
clay and sand % 

VG parametersCalculated using 
function derived 
from experiments

An excerpt from Shai’s PhD work. If I give this file to you, it will be challenging for you to understand it



Basic Formal Ontology
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Entity

Continuant Occurrent

Process Dynamic boundary 

Temporal region

Dependent parameter Independent parameter

Material entity Immaterial entity

Object

Quality

Role Disposition

Function
ISO/IEC 21838-1:2021 - Information technology — Top-level ontologies (TLO) Part 1: Requirements
ISO/IEC 21838-2:2021 - Information technology — Top-level ontologies (TLO) Part 2: Basic Formal Ontology (BFO) 

Continuant –Objects, attributes, locations

Occurrent – Temporal processes 

An ontology is a description of things, relationships, and their characteristics, usually 
in a well-bounded domain
(Powell and Hopkins, 2015)

Harvest
Drainage volume
Irrigation event

Latitude
experiment ID
Soil texture



No standards for Ag ontolgy content 
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AGROVOC - https://www.fao.org/agrovoc/

Ontology for Biomedical Investigations (OBI)- https://obi-ontology.org/

Crop Ontology - https://cropontology.org/

Plant Ontology (PO) - https://www.plantontology.org/

Agro Ontology - https://bigdata.cgiar.org/resources/agronomy-ontology/

Relation Ontology - https://oborel.github.io/

Environment Ontology - https://sites.google.com/site/environmentontology/

Chemical methods ontology - https://github.com/rsc-ontologies/rsc-cmo

Ontology search engine :  https://ontobee.org/

Current agronomic ontologies are limited in scope, and fragmented

https://www.fao.org/agrovoc/
https://obi-ontology.org/
https://cropontology.org/
https://www.plantontology.org/
https://bigdata.cgiar.org/resources/agronomy-ontology/
https://oborel.github.io/
https://sites.google.com/site/environmentontology/
https://github.com/rsc-ontologies/rsc-cmo
https://ontobee.org/
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Growers Universal Agronomic Research Data Standard (GUARDS)

The GUARDS ontology library covers 40k concepts, and covers 9 domains:

1. Research Definitions 
2. Soil 
3. Water
4. Inputs and Explanatory Parameters
5. Climate
6. Enriched/Unique Features
7. Sampling Protocols
8. Measurement Units
9. Outputs

Agmatix has developed ontology matching algorithms 
that enable data unification at scale (patent pending)
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There is a need to understand the factors affecting the 
nutrient use in different spatial scales

• Better understanding of the factors 
affecting nutrients inputs and crop 
uptake

• Optimization of resources, nutrients 
efficiencies and farmers ROI

• Reduction of environmental pollution

Cassman and Dobermann (2021), Ambio

Fertilizer N and crop N removal trends

There is a need for a high quality, 
standardized global databases
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Establishment of the CPCN
The Consortium for Precision Crop Nutrition (CPCN) was established  in 2020

CPCN aims to provide a platform that facilitates and stimulates collaboration through open 
exchange of information, data, algorithms, and ideas to accelerate the development and rapid 
dissemination of digital crop nutrition advisory tools.

• 34 Members: 
Research/Education Institution or University 12
Private Sector Company 10
Association / International or National Organization 5
Startup / Small Enterprise 3
NGO / Not-for-Profit 1
Research / Education 3 

• Three large datasets are under development:
• GCNRD - Global Crop Nutrient Removal Database
• NOT – Nutrient Omission Trials
• IPI – International Potash Institute

https://www.precisioncropnutrition.net/

Coordinating partners: 
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CPCN data

https://www.precisioncropnutrition.net/

• 17k trials

• 300 different projects

• 35 countries

• 400 users
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The GCNRD database on the insights tool
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From data to insights

As part of Global Crop Nutrient Removal project funded by International Fertilizer 
Association: 
Cameron Ludemann1,Marloes van Loon1, Renske Hijbeek1, Martin van Ittersum1, 
Scott Murrell2 and Achim Dobermann3

1Wageningen University & Research, Netherlands
2 African Plant Nutrition Institute, Morocco
1International Fertilizer Association, France
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Ludemann et al (2022) Field Crops Research 
https://doi.org/10.1016/j.fcr.2022.108578

From data to insights

https://doi.org/10.1016/j.fcr.2022.108578
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Ludemann et al (2022) Field Crops Research 
https://doi.org/10.1016/j.fcr.2022.108578

e.g. between fertilizer nitrogen application (FN), 
crop product nitrogen concentration (CPN) and 
yield potential (Ypot)

Can we assess relationships among different predictor 
variables?

https://doi.org/10.1016/j.fcr.2022.108578
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Developed improved prediction 
models for harvest index

Ludemann et al (2025) Nutrient Cycling in Agroecosystems 
https://doi.org/10.1007/s10705-024-10381-6

Relating harvest index and yield

https://doi.org/10.1007/s10705-024-10381-6


TM 17

Harvest index models developed using www.cropnutrientdata.net data used to turn 
satellite data for above ground biomass into estimates of crop product yield

Above ground biomass predictions

Work is still in progress

http://www.cropnutrientdata.net/
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Ludemann et al (2025) Nutrient Cycling in Agroecosystems 
https://doi.org/10.1007/s10705-024-10381-6

(Potassium results not included in this slide for brevity)

• Currently the FAO Cropland Nutrient Budget uses Tier 1 
(world average) nutrient concentration values for crop 
nutrient removal (see black vertical lines). 

• Collated data from experiments and on-farm allowed us to 
quantify the variation in values across the world (see coloured
lines)

Global data versus regional variations

https://doi.org/10.1007/s10705-024-10381-6
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Ludemann et al (2025) Nutrient Cycling in Agroecosystems https://doi.org/10.1007/s10705-024-10381-6

• Mixed-effects and random forest models (usually) gave reasonable prediction accuracies when applied to replicated field experiment data 
(outlined red)

• But the models did not perform well when applied to an independent set of data from on-farm (outlined blue)  

• Highlights need for collecting more on-farm data so values used in tools like the FAO Cropland Nutrient Budget better reflect what 
happens in the real world.  

Model predictions using ML

https://doi.org/10.1007/s10705-024-10381-6
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Data contributions to the CPCN  are declining over time 

At the same time, there are many new databases published (some examples in the next slides)
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FRST – extensive trial data used to create fertilizer 
recommendations

1,295 trials from 1949 to 2018, representing 17 crops 

https://soiltestfrst.org/
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FAO nutrient budgets

https://www.fao.org/faostat/en/#data/ESB
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The North American Project to Evaluate Soil Health 
Measurements (NAPESHM)

The database is publicly available 
https://agdatacommons.nal.usda.gov/articles/dataset/North_American_Project_to_Evaluate_Soil_Health_Measurements_Dataset/25632270?file=46794877

~100 long term 
experiments testing the 
effect of different factors, 
such as tillage, rotation 
and others on soil health 
indicators

The database is 
presented in Norris et al. 
2020, Agronomy Journal.
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SHAPE – The Soil Health Assessment Protocol and 
Evaluation tool

R shiny dashboard allows easy querying

https://paparker.shinyapps.io/shape_app/
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SHAPE – The Soil Health Assessment Protocol and 
Evaluation tool – a spatial version
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Summary

• The CPCN enables the development of public databases

• Proved the potential that researchers can leverage public databases to generate 

new scientific insights

• CPCN data enables the use of regional averages instead of global ones

• It is important to collect different types of data, including on-farm data

• How can we increase the rate of data contribution to the CPCN?

• How can we bring in new databases?

• Thank you for your time.

• Happy to discuss and answer any questions – sela.shai@agmatix.com


