
From genebanks to farms: how citizen science is transforming 

crop variety evaluation through the tricot approach
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In this presentation

• Challenges that drive our research
• The tricot approach
• Five case studies and lessons  

Some slides borrowed from Jonathan Steinke and Jacob van Etten, 
the forerunners in this approach 



Challenges that we want to address…
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Challenge #1: Loss in agrobiodiversity 
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Challenge #2: Climate Change
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Challinor et al. (2016) Nat. Clim. Change 6:954-958
Tollenar et al. (2017) Nat. Clim. Change 7:275-278 
Deutsch et al. (2018) Science 361(6405):916-919



Challenge #3: Data capturing 
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Geographically dispersed trials 
with limited opportunity to 
aggregate and repurpose data

Little long-term focus on the 
opportunity that well structured 
data can provide

“data-driven”: means that progress 
in an activity is compelled by data, 
rather than by intuition or by 
personal experience.

van Etten et al (2024) PNAS  https://doi.org/10.1073/pnas.2205771120 

https://doi.org/10.1073/pnas.2205771120


Increased agrobiodiversity is part of the solution
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Photo: Bioversity International/C.Zanzanaini

Vermeulen et al. (2012) Environ Sci Policy 15(1):136-144
Waha et al. (2018) Global Change Biol 
Willet et al. (2019) The Lancet 393(10170):447-492

• Different varieties have different climatic adaptation

• Weather extremes will not affect all varieties equally

• Growing multiple varieties together = climate resilience

Photo: Bioversity International



How can we support farmers to find varieties that match the 
conditions at their farm?

Rhoades and Booth (1982) Agricultural Administration  https://doi.org/10.1016/0309-586X(82)90056-5
Misiko (2013) Agricultural Systems https://doi.org/10.1016/j.agsy.2013.04.004

https://doi.org/10.1016/0309-586X(82)90056-5
https://doi.org/10.1016/j.agsy.2013.04.004
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Seed producers
Incentives to produce only few varieties at large scale
Lack of information on variety demand

Farmers
Lack of information about available varieties
“Seeing is believing” / Learning-by-doing approach

Why do farmers lack easy access to diversity?

Possible solution: Farmer-managed variety trials powered by citizen 
science

Thiele et al. (2020) Int. J. Food Sci. https://doi.org/10.1111/ijfs.14684 

https://doi.org/10.1111/ijfs.14684


10

Triadic comparison of technologies (tricot) is a 
citizen science approach that can help bringing 
diversity to farms…
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Citizen science – high volume of 
data generated by citizens (not 
formally trained in the topic)

On-farm testing – capture the 
performance of tested technologies 
under real conditions 

Digital agriculture – trial design, 
management, data collection and 
analysis supported by novel digital tools Participatory research – farmers as 

active participants (user-centred desing) 

The best of existing approaches

de Sousa et al. (2024) Agronomy for Sustainable Development https://doi.org/10.1007/s13593-023-00937-1 
van Etten et al. (2016) Experimental Agriculture https://doi.org/10.1017/S0014479716000739

https://doi.org/10.1007/s13593-023-00937-1
https://doi.org/10.1017/S0014479716000739
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de Sousa et al. (2024) Agronomy for Sustainable Development https://doi.org/10.1007/s13593-023-00937-1 
van Etten et al. (2016) Experimental Agriculture https://doi.org/10.1017/S0014479716000739

https://doi.org/10.1007/s13593-023-00937-1
https://doi.org/10.1017/S0014479716000739
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Incomplete block design

T-1 T-4 T-5

C T-
2

T-
3

T-2 C T-4

T-3 T-5 T-1

T-5 T-1 C T-4 T-3 T-2

T-1 T-2 T-5

C T-3 T-4

T-3 C T-1

T-4 T-5 T-2

de Sousa et al. (2024) Agronomy for Sustainable Development https://doi.org/10.1007/s13593-023-00937-1 
van Etten et al. (2016) Experimental Agriculture https://doi.org/10.1017/S0014479716000739

https://doi.org/10.1007/s13593-023-00937-1
https://doi.org/10.1017/S0014479716000739
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Tricot in practice



15Photo: Jonathan Steinke/Bioversity International



16Photo: Neil Palmer/Crop Trust



Main plot 
(local variety) 17

Trial setting
• Side by side 
• On the same day
• Small to allow comparison
• Same management as the main plot (preferably)



18Photo: Neil Palmer/Crop Trust
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Farmers make simple observations for different criteria

Photo: Jonathan Steinke/Bioversity International



20Photo: Neil Palmer/Crop Trust



Farmers make simple observations for different criteria

After 30 Days

Best leaf 
development

Worst leaf 
development

Package number: ____________

Best in 
winding

Worst in 
winding

Date: ____________

Step #1
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Farmers make simple observations in different criteria

After 30 Days

Best leaf 
development

Worst leaf 
development

Package number: ____________

Best in 
winding

Worst in 
winding

Date: ____________

FR-35

10 November 2018 

C A

B C

Step #1
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23Photo: Neil Palmer/Crop Trust



1. ODK App (only Android phones) 
2. Data collected on paper and 

submitted via Enketo
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Data collection



(A) Multiple participants contribute by 
performing small, decentralized tasks 
(e.g., ranking three options).

(B) Supplementary data are integrated from 
external sources (e.g. weather, socio-
economic, breeding data).

(C) Aggregated and enriched data are 
analyzed using the ClimMob platform. 

(D) Automated reports are generated and 
delivered to trial managers and 
participants.

(E) Trial managers can request additional 
analysis to test new hypotheses, try new 
analytical approaches and produce 
scientific papers. Validated innovations 
from (E) are integrated back into the main 
analysis pipeline (C), continuously 
enhancing automation and scalability.

25Quirós et al. (2024) Computers and Electronics in Agriculture https://doi.org/10.1016/j.compag.2023.108539 

Data workflow
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https://doi.org/10.1016/j.compag.2023.108539
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Feedback to farmers 

It is an integral and important step on tricot. It needs to 
be on your budget from the beginning.

Photo: Jonathan Steinke/Bioversity International
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Feedback to farmers 

Schumann et al. (2024) https://hdl.handle.net/10568/169094

https://hdl.handle.net/10568/169094
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Built on a multi-institutional partnership



de Sousa et al. (2024) Agronomy for Sustainable Development https://doi.org/10.1007/s13593-023-00937-1 

https://doi.org/10.1007/s13593-023-00937-1


Case studies

Photo: Neil Palmer/Crop Trust



#1 Variety portfolios

Brown et al. (2022) Crop Science https://doi.org/10.1002/csc2.20817 
31

Common beans
Central America (4 countries)
17 genotypes
12 seasons 
3,550 farmers (~250 per season)

https://doi.org/10.1002/csc2.20817


#1 Variety portfolios
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Location-specific insights on genotype 
performance and environmental interaction.

Brown et al. (2022) Crop Science https://doi.org/10.1002/csc2.20817 

https://doi.org/10.1002/csc2.20817


#2 Locally adapted genotypes
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Mancini et al. (2017) Scientific Reports https://doi.org/10.1038/s41598-017-07628-4 
de Sousa et al. (2021) Comms Biology https://doi.org/10.1038/s42003-021-02463-w 

Durum wheat
Ethiopia
41 genotypes
3 seasons
1,100 farmers (~330 per season)

https://doi.org/10.1038/s41598-017-07628-4
https://doi.org/10.1038/s42003-021-02463-w


#2 Locally adapted genotypes
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Selection of durum wheat 
genebank accessions with higher 
local adaptation in Ethiopia.

de Sousa et al. (2021) Comms Biology https://doi.org/10.1038/s42003-021-02463-w 

https://doi.org/10.1038/s42003-021-02463-w
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#3  onsumers’ preference

Alamu et al (2023) JSFA https://doi.org/10.1002/jsfa.12518 

Cassava (gari-eba)
Nigeria
10 genotypes
1,001 participants

Linking farmers socio-economic 
data with breeding data

https://doi.org/10.1002/jsfa.12518
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#3  onsumers’ preference

Alamu et al (2023) JSFA https://doi.org/10.1002/jsfa.12518 

https://doi.org/10.1002/jsfa.12518
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#4 Market segments in traditional vegetables
Amaranth
Benin, Mali, Tanzania
14 WorldVeg genebank genotypes

Voss et al. (2025) Plants People Planet https://doi.org/10.1002/ppp3.70035 

https://doi.org/10.1002/ppp3.70035


Voss et al. (2025) Plants People Planet https://doi.org/10.1002/ppp3.70035 
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(D) Young Men Specialists, n = 442

Farmers’ socio-economic data 
reveals different segments to 
inform participatory crop 
improvement 
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#4 Market segments in traditional vegetables

https://doi.org/10.1002/ppp3.70035
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In summary

• Tricot is a citizen science approach built on a multi-institutional 

partnership.

• It enables scaling of decentralized trials by offering a robust 

experimental design and straightforward data capturing approach.

• Farmers are exposed to crop diversity and assess it under their local 

conditions.

• On-farm/consumer preference data can be linked to several other 

datasets to explain how and why farmers/consumers take decisions.



https://1000farms.net

https://community.1000farms.net

https://climmob.net/blog/wiki/?post_type=st_faq

https://climmob.net/blog/wiki/climmob-and-tricot-resources/ 

Further reading
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https://doi.org/10.3389/fsufs.2021.620363
https://community.1000farms.net/
https://climmob.net/blog/wiki/?post_type=st_faq
https://climmob.net/blog/wiki/climmob-and-tricot-resources/
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Thank you!

Kauê de Sousa, Ph.D.

k.desousa@cgiar.org
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