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Introduction

• Our department  have been dealing with the issue of data exchange 
between agricultural enterprises since the 90s
• eFarmer - "Bringing the data warehouse for agriculture into 

practice” (EU INTERREG III C,  2006-2009]
• VOA3R - virtual Open Access Agriculture & Aquaculture 

Repository: Sharing Scientific and Scholarly Research related to 
Agriculture, Food and Environment  (EU  Framework 7, 2010-2013)

• CODECS maximising the CO-benefits of agricultural Digitalisation 
through conducive digital ECoSystems (EU Horizon , 2022-2026)

• …



Introduction

• Since 2015 we have been collaborating with ”non-IT” scientists to find 
usage way how storage of scientific data (Sensor data -  Precision 
Agriculture ) 
• Data stored on USB drives, cloud drives, emails,…
• Data available offline
• No backup
• No archiving 
• No metadata
• …

• In 2020, a survey was published 46% of biologists do not know how to 
organize data1) 

1)J.-C. Burgelman, “Politics and open science: How the european open science cloud became reality (The
untold story),” Data Intelligence, vol. 3, no. 1, pp. 5–19, 2021. doi:10.1162/dint_a_000pozice69



Data management Platform CZU (DaMP)

• Institutional multi-disciplinary data repository
• Research data, especially in the field of Life 

Sciences (Agro Food …)
• Current status - development and testing pilots
• Sensor data - Environmental monitoring  - Smart 

Landscapes…
• Geospatial data – Smart Landscapes, Precision 

Agriculture…
• Multimedia data (videos, images) 

• Modular system



DaMP modules and dataflow



DaMP – SW parts



DaMP - Configuration management database

• Automatic deployment of sensors based on 
templates in CMDB
• Decode data, connection (NodeRed), metadata 

template

• Calibration record
• Vendor info
• Alerting system
• Battery status, network connection, extreme mesured 

values value

• …



DaMP

Plant Phenotyping Data Management Platform 



Plant Phenotyping standards

• MIAPPE - (Minimum Information About Plant 
Phenotyping Experiments) - data standard designed 
to harmonize data from plant phenotyping 
experiments. (v.1 - 2016)
• BrAPI (The Breeding API) BrAPI is a standardized 

RESTful web service API specification for 
communicating plant breeding data. (v. 1 - 2016)
• 179 endpoints
• BrAPI High Domain - independent

• Core
• Phenotyping
• Genotyping
• Germplasm



BrAPI High Domain Map



Plant Phenotyping Data Platform

• Current status – analysis of requirementsa
• Technical tasks

• Implement endpoints and database
• Data Access Control
• Security
• Scripts for automatization

• Import, export, search …

• Data integration tasks
• Create the automatic flow of data importing from the phenotyping platform

• Understand the old data structure and new data structure
• Find a mapping of 2D tabular (CSV) data to BrAPI multi-tabular environment 

3D
• Define the primary and foreign keys format
• Add missing metadata  (Scales, Method used, Traits, Ontology)



Analyse, discuss with Biologist researcher



Mapping  CSV to BrAPI endpoints

2D(raw, colloms) CSV table, 3D BrAPI (multiple tables)



Mapping  CSV to BrAPI endpoints

2D(raw, colloms) CSV table, 3D BrAPI (multiple tables)



Fields Mapping

Filed Phenotyping CSV Endpoint BrAPI Field BrAPI
Measuring Date Observation observation_time_stamp
Measuring Tim e Observation observation_time_stamp
Experiment ID Study study_name
Round Order Observation additional_info
Tray ID Observattion Unit observation_unit_position
Tray Info Observattion Unit aditional information 
Plant ID Observattion Unit observation_unit_name
Position Observattion Unit observation_unit_position
Plant Name Observattion Unit observation_unit_name
Plant Info Observattion Unit additional_info
PID Method method_name
Camera Position Image additionalInfo
Values Observation value

Observation Variables the unique combination of one Trait, 
one Method and one Scale

From value first row Scales
From value first row Trails



Primary key (ID of record) compose
Endpoint BrAPI ID

Study System (program) + Experiment ID

Observattion Unit Plant ID

Observation Plant ID + Variable + Round Order

Image Tray ID + Round Order + method

Method PID + letters before the numbering study

Scales From value first row

Trails From value first row

Observation Variables Method
the unique combination of one Trait, 
one Method and one Scale

*Using  of double underscores in compound keys 

Example: Observation variable is composed by the unique combination of one Trait, one Method 
and one Scale.

Plant ID + Variable + Round Order

ex: Col_0_1_521__AREA__PX__RGB2_COV__1



Pipeline – example breeding
Phenomic systems
Sezors, drones, 
3Dscan

Plant Phenotyping 
Data Management 
Platform

Automated 
calculation of model 
coefficients

Effect of phenotyped 
G & selection on a go



Summary and future plans

• Improves the quality of research data 
management 
• Enable data sharing with European and 

international scientific structures, other scientific 
teams
• European Infrastructure for Plant Phenotyping 

(EMPHASIS) 

• CZU, as an agricultural university, is interested in 
being part of the NRP (National Repository 
Platform for Research Data) for Agri/Food area.
• Will be the Agri/Food part of NRP?
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