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Training on cultivar testing, OHM and OV
Module 10: Application of digital tools for data collection and sharing
T2.5 - WP2
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TRAINERS (or responsible partners): Nicolas Enjalbert (SeedLinked), Gyöngyi Györéné Kis (ÖMKi) and Matteo Pettiti (RSR)

SECTION 1: Info on the module for trainees

Training module overview and case study data

Below you'll find all the information you need to produce one or more learning activities: the training objective and the pedagogical modality chosen (face-to-face, virtual classroom, self-study), parameters that form the framework of your exercise, a list of learning activities and a list of pedagogical resources from which you can draw (but you're free to invent new ones) to design your learning activity.


1. TRAINING TOPIC- Background (Maximum 500 words)
The digitalization of data has a strong influence on the organization and functioning of networks: digital tools are more and more used in all sectors of society. On the one hand, it facilitates cultivar testing projects and is an essential tool to manage large testing networks at regional or national levels. On the other hand, it generates less human contact and fewer in-person exchanges: it anonymizes exchanges to the detriment of trust and mutual knowledge between the members of a collective. It also generates asymmetry of knowledge, since those who know how to use the tool end up being more specialised. Data stored in the database and disconnected from the context have no sense if they are not discussed and analysed with farmers.
The digital platform allows interactive data visualization and is connected in real time to the network. A social media platform allows instant exchange of reviews, pictures, comments, questions, resources through the platform.
The SeedLinked trialing model is based on the work of our scientific advisor, Dr. Jacob van Etten. While most breeding and trialing programs still rely on a centralized model with one to three locations, that fundamentally limits the potential of recommendation engines and genomic prediction models because they are based only on the specific conditions (genotype x environment x management or GEM) captured at those centralized research stations. Ultimately, this results in the “suboptimal development and deployment of crop varieties” because growers will only rarely benefit from truly local adaptation (i.e. if they farm in the same environment as the research stations).
If we want to be fully responsive to changing consumer preferences and influences of a changing climate, we need a model that can fully address not only genotype, environment, and management interactions, but also preference. We need to shift away from the paradigm of broad adaptation and fewer crops/varieties that has been driven by the largest seed companies seeking ever-larger economies of scale. 
The key to addressing the challenges ahead for our food system is to involve the growers and consumers themselves, to capture preference and accumulated knowledge of local adaptation. Such participatory models (like our collaborative variety trialing) can outperform traditional breeding models, can quickly and effectively model crop bioregions to prescribe the right variety for a grower’s conditions, and are more affordable – especially when carried out with technology such as SeedLinked’s Collaborative Variety Trialing Software.
When compared with traditional experiments at centralized research stations, SeedLinked trials simply offer more bang for the buck. SeedLinked’s data is:  highly discriminative (e.g. our 2022 Slicer Tomato Trial); accurate (e.g. comparing crowdsourcing vs RCBD in 2019); more predictive of on-farm and year-over-year performance (e.g. comparing year-over-year results).  Perhaps most important for meeting the needs of small growers and rapidly changing climates, our breeding and trialing model is more affordable.

2. TRAINING STAKES AND OBJECTIVES
Describe here the training stakes for this audience and the general training goal to achieve at the end of the training
Training stakes and the general training goal for the target audience you have chosen

1. The training course aims to:
The aim of the module is to demonstrate the importance of digital tools in data collection and sharing, with a particular focus on agricultural research and organizational management. It introduces the most important platforms used in organic farming and research, and highlights the advantages of the SeedLinked system, such as collaborative experimentation, data protection, and traceability. The module helps growers and experimenters use digital tools through practical guides and case studies, while quizzes help them understand and assess what they have learned, promoting consistent and efficient data collection processes. 
The first unit highlights currently used platforms such as SeedLinked, ClimMob, and iNaturalist. The second unit describes in detail how SeedLinked works and its data protection features. The third unit provides practical guidance for experiment leaders and producers on how to use SeedLinked. The fourth unit presents case studies that illustrate the benefits of digital tools in practice. The examples are mainly from international experiments, e.g., tomato and pepper breeding. The fifth unit contains practical tasks and test settings for participants. This helps with preparing experiments, involving growers, and planning data collection. The module as a whole provides both theoretical knowledge and practical skills for the effective use of digital tools.

2. Structure of the module and training:
The module will include videos and PowerPoint presentations for trainee learning as well as practical sheets, infographics and case study videos. 

3. At the end of the training, the trainee will be able to:
- Understand the role of digital tools in organic farming and research.
- Select and compare different digital data collection platforms.
- Use the SeedLinked system to plan and conduct experiments.
- Draw inspiration from case studies for their own projects.
- Perform practical test settings on the SeedLinked interface.
- Organize experiments in a structured manner with the involvement of growers.
- Prepare analyses from the data obtained from the experiments.
- Use the checklists and questionnaires presented in the module to prepare for the work.
- Effectively link digital tools to practical breeding and cultivation processes.


3. STRUCTURE OF THE TRAINING MODULE
Insert a summary table showing the module structure, units, and their duration.
 
	Module 1 
	Title of unit 
	Time

	Unit 5.1. 
	Why is it important to apply digital tools for data collection and sharing?   
	35 min

	Unit 5.2. 
	SeedLinked Platform Overview  
	8 min

	Unit 5.3. 
	Tutorial for trial managers (and growers) on how to use SeedLinked  
	8 min

	Unit 5.4. 
	Case Examples from Ongoing Trials
	6(+6) min

	Unit 5.5.
	Practical Exercises and Trial Setup
	4 min



4. TARGET AUDIENCE
Training is only effective if it is designed for a given audience and related to the problematic work situations for that given audience. A training activity may therefore differ depending on whether it is aimed at an advisor from a small seed company or a network of seed producers.

Check the target audience(s) (preferably one type of audience, possibly 2)
□ farmers, □ researchers, □ breeders, □ seed companies’ agents, □ examination officies, 
□ advisors, □ national authorities’ agents, x trial managers, (facilitators), x growers
Precise the target audience
Target audience: 

Specify the target audience, its level of expertise (experts, beginners, intermediates) and whether the training concerns vegetable seeds or cereal seeds.
Check the “pre-requisite” level of the trainees
x Beginner □ Intermediate □ Expert
Check the type of seeds concerned by the training
x Vegetables x Cereals x Fruits

5. MODALITIES
□ virtual classroom / □ face-to-face classroom / x self-paced-training
Precise the modality 
The module's methodology consists of several elements that complement each other and facilitate the learning process:
- Videos: these demonstrate the operation, advantages, and application possibilities of digital tools and platforms (e.g., SeedLinked).
- Practical guides and tutorials: guide growers and experimenters step by step through the creation and setup of trials, the use of applications, and the analysis of results.
- Case studies: demonstrate the benefits of digital data collection and collaboration through real-life examples (e.g., pepper and tomato breeding projects).
- Interactive exercises in the LiveSeeding Summer School July 2026: participants learn how to use the system through hands-on tasks such as trial setup, data entry, or simulated experiments.
- Quizzes: these serve to test and reinforce the knowledge acquired, ensuring that participants truly master the tools and processes presented.


6. EVALUATION METHODS
x Quiz / x Presentation of a case study / □ Verbal feedback on understanding

7. MATERIAL AVAILABLE FOR BUILDING THE LEARNING ACTIVITY(IES)
[image: Commentaire important avec un remplissage uni] The learning resources for this topic require that you connect to the internet with your computer, as they are online databases on plant disease diagnosis. 
Frugal, multi-actor and decentralised cultivar evaluation models for organic agriculture: methods, tools and guidelines, https://www.liveseed.eu/wp-content/uploads/2021/02/21-01-29-LIVESEED_D2_3_final-compressed.pdf
Unit 5.1: Why is it important to apply digital tools for data collection and sharing? 
SeedLinked vision and model here
Unit 5.2: SeedLinked Platform Overview
1. General Platform Tour video
Long webinar recording on SeedLinked here
· Access: SeedLinked YouTube Channel
2. SeedLinked Trait Ontology & Trial Design & data privacy:
· Trait Ontology:
· Standard scoring: 1 to 5 for traits.
· Quantitative data allowed for yield.
· Collects:
· Pictures
· Comments
· Dates
· Binary questions (e.g., "Would you grow this again?")
· Trial conditions (e.g., soil, climate, management).
· Trial Design Options:
· Non-replicated trials.
· Triadic randomization (optional).
· Design Types:
· Full Set: All growers receive the same variety set.
· Subset (Triadic): Growers receive a random subset of varieties; optional common checks.
· Survey Trial: Growers choose their varieties; ensure all are in the database.
· Single Site Trial: Conducted at one location; use QR codes.
· Tasting Evaluation: Evaluations using QR codes. Tutorial here
· SeedLinked is GDPR compliant. All data shared by grower is own by the growers.[image: ]
Account Setup and Exercise
Create a Trial Manager Account: Click Here
Download the mobile app in app store
Additional Resources:
· Publications:
· Crowdsourcing Model
· PNAS: Genotype x Environment Interaction
· Nature: Genomics
Unit 5.3: Tutorial for trial managers (and growers) on how to use SeedLinked
· Overall tutorial
· Trial Creation, your first trial
· Create a variety
· Use quantitative yield  
· Tasting Evaluation, Tutorial here
· Diving into results

· Tutorial for your grower on how to use SeedLinked
· Get started with SeedLinked
· Use the app 
Unit 5.4: Giving example (e.g. USA, Italy) - Video from Matteo
Pepper and tomato breeding in the USA Here
Unit 5.5: Practical tips/ exercise how to do it
Exercise
Signup to this practical trial here to see how it looks from a grower side

Scientific articles:
1. Ceccarelli S, Grando S. 2007. Decentralized-participatory plant breeding: an example of demand driven research. Euphytica. 155: 349-360.
2. Eshed Y, Lippman ZB. 2019. Revolutions in agriculture chart a course for targeted breeding of old and new crops. Science. 366(6466).
3. Tester M, Langridge P. 2010. Breeding Technologies to Increase Crop Production in a Changing World. Science. 327(5967): 818-822.
4. Acevedo M et al. 2020. A scoping review of adoption of climate-resilient crops by small-scale producers in low- and middle-income countries. Nature Plants. 6(1231-1241).
5. van Etten et al. 2016. First experiences with a novel farmer citizen science approach: crowdsourcing participatory variety selection through on-farm triadic comparisons of technologies (TRICOT). Experimental Agriculture. 55(S1): 275-296.
6. Rhoades RE, Booth RH. 1982. Farmer-back-to-farmer: A model for generating acceptable agricultural technology. Agricultural Administration. 11(2): 127-137.
7. Fadda C et al. 2020. Integrating Conventional and Participatory Crop Improvement for Smallholder Agriculture Using the Seeds for Needs Approach: A Review. Frontiers in Plant Science. https://doi.org/10.3389/fpls.2020.559515
8. Annicchiarico P et al. 2019. Farmer-participatory vs. conventional market-oriented breeding of inbred crops using phenotypic and genome-enabled approaches: A pea case study. Field Crops Research. 232:30-39.
9. van Etten J et al. 2019. Crop variety management for climate adaptation supported by citizen science. Agricultural Sciences. 116(10): 4194-4199.
10. Editorial. 2020. To end hunger, science must change its focus. Nature. 586: 336.
11. de Sousa K et al. 2021. Data-driven decentralized breeding increases prediction accuracy in a challenging crop production environment. Communications Biology. 4:944.

8. TRAINING TECHNIQUES 
Check one or several learning activities you have chosen to develop
	Method 
	Learning activity 
	Unit 

	Expositive methods – which emphasize the ‘absorption’ of new
Information. The learner need to listen, read, observe.
	x Presentation: organized information on a specific topic
□ Demonstration of how a task can be performed
□ Worked examples with comment and explicit reference to the theory
x Case studies real, significant cases related to the topic
□ other
+ with survey and feedback
	1,2,3,4






4

	Application methods – which emphasize the active processes that learners use to perform procedural and principle-based tasks and build new knowledge
	x Demonstration and practice of a gesture or procedure 
□ Analysis and diagnosis of a “virtual” case study (described in writing, audio or video recording) 
□ Guided search for resources and production of a summary 
□ Role-playing or simulation 
□ Project: apply the principles and concepts learned in your own environment
	3,5

	Collaborative methods – which emphasize the social dimension of learning and engage learners in sharing knowledge and performing tasks in a collaborative way. 
	x Guided online discussions (chat, forum, video or audio conference): debate, exchanges 
□ Collaborative work: application methods involving group collaboration (longer, more complex tasks) 
□ Tutoring or even peer assessment: pairing up, for example, to assess each other's work/production.
	2,3




SECTION 2: Info on the module for trainers

2.1 THE DURATION OF THE PLANNED ACTIVITY, ITS VARIOUS STAGES AND TIMING 
Describe the duration, stages, and timing of the activities in each unit 
INSTRUCTIONS
Describe the instructions you're going to give trainees for carrying out the activity. Ideally, write down these instructions
Unit 1. Task list for self-paced learning
- Read the training manual and watch the video and note down why it is important to use digital tools for data collection and sharing.
- Familiarize yourself with the platforms presented (e.g., SeedLinked, ClimMob, iNaturalist) – write down for yourself what advantages each one offers for organic seeds and cultivar testing.
- Try out at least one tool: register, create a test entry or upload data, and see how the results are displayed.
- Make a brief comparison: which digital tool would be most suitable for your own work or case, and why.
- Complete the quiz at the end of the module to check your understanding of the most important concepts and relationships.
- Write a short reflection for the training leader: how could you apply what you have learned in practice, and what challenges do you anticipate?

Unit 2. Watch the video, create a TM seedlinked account, download the app

Unit 3. Watch the video, get familiar with platform, create a first trial, do the practical exercise

Unit 4. Watch video, get inspired, think about how you can apply in your program and what you will need to adapt

Unit 5. Watch video, plan your trialing season ahead of time


MATERIALS
Describe the materials provided for trainees to carry out the activity (resources, Internet links, etc.) and specify how they will use the resources, and describe the link between the resources and the activity
Unit 1. Materials and resources provided for the training
Presentation material (video and PPT) – explains why it is important to use digital tools in organic breeding, data collection, and data sharing.
Internet links to digital tools:
SeedLinked – community variety trials, participatory breeding and data sharing: https://www.seedlinked.com
ClimMob – farmer-led decentralized variety trials: https://climmob.net
iNaturalist – biodiversity monitoring, pest and pollinator identification: https://www.inaturalist.org
Field Book – field data collection application: https://fieldbook.phenoapps.org/#/
BrAPI (Breeding API) – data exchange and interoperability between plant breeding programs: https://brapi.org
Datar – cloud-based platform for managing experimental data: https://www.datar-par.org
Phenome Networks – SaaS-based breeding and variety trial platform: https://phenome-networks.com/en/
QuickTrials – agronomic trial design, data collection and analysis: https://quicktrials.com
AgriPartner – variety trial and breeding management software (Mercado, E-Brida): https://agripartner.com
Tutorials and training videos – available in the module (e.g. SeedLinked Tutorial, ClimMob Tutorial, iNaturalist Guide), these help you learn the practical steps.
Fill out the quiz – a short test at the end of the module to check your understanding and knowledge of what you have learned.
 
Connection to the activity:
Participants learn about the functions of the tools through the presentation and tutorials, then try them out on their own using the links provided (e.g., entering sample data, recording experimental results). The quiz provides an opportunity to test their knowledge, thus directly linking theory and practice.

Unit 2. Presentation material (video and PPT)

Unit 3. Presentation material (video and PPT)

Unit 4. Presentation material (video and PPT)

Unit 5. Presentation material (video and PPT), check list and questionaire


PLANNED INTERACTION BETWEEN TRAINEES AND/OR WITH THE TRAINER
Describe it and specify in particular if it's remote (virtual class, self-training) the support used (chat tool, collaborative writing document, collaborative whiteboard, survey, etc.). 
Unit 1. This unit is designed for self-paced-training, so there is no regular, real-time interaction between the trainer and participants, nor between participants themselves. The learning process takes place in a remote, online environment, where participants progress at their own pace through the presentation material, tutorials, and practical tasks.
The planned interaction can mainly take place through the built-in functions of digital tools, such as the community module of the SeedLinked platform (sharing data and experiences). As direct support, the quizzes available in the module serve to self-assess knowledge, and optional email contact with the instructor is also possible.
Therefore, the module does not require support tools such as chat, collaborative document editing, or virtual whiteboards; interaction takes place between the participant and digital resources in the form of independent learning.

Unit 2. Same

Unit 3. Same

Unit 4. Same

Unit 5. Same

EVALUATION
Describe how you are going to assess what you have learned. Please note that the skills assessed must relate to the training objective you have formulated. If it's a quiz, true/false, MCQ, etc., write down the questions you might ask.
Unit 1. Assessment is a self-paced study that uses a quiz at the end of the module. This quiz tests understanding and retention of what has been learned, directly related to the training objectives: understanding the role of digital tools and recognizing their practical application in organic breeding and data collection.
The assessment uses true/false statements and multiple-choice questions on Google Forms.

Unit 2. Same

Unit 3. Same

Unit 4. Same

Unit 5. Same
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