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What is your idea?
Crowd sourcing of native potato diversity monitoring (Bettina Heider, CIP)
Because of the very close relationship existing between small potato farmers in the high Andes and their potatoes, variety names matter to them. These names are based on profound local knowledge and reflect Andean cosmovision, traditions and local language. Yet folk taxonomy differs from scientific taxonomy. Moreover, vernacular names vary from village to village, are often descriptive and thus applied to more than one variety with similar characteristics. Consequently, the full dimension of native potato diversity in the Peruvian highlands is difficult to determine. Systematic approaches include taxonomic baselines or catalogs but are limited to defined regions or biodiversity hotspots. 
[image: ppt-logo.PNG]Improving knowledge of native potato diversity, its spacial distribution, and changes over time is key to improve ex situ/in situ conservation approaches and would allow to gain insight into the temporal and spatial patterns of adoption and discarding of varieties repatriated to communities where the respective variety was lost. It would also allow to track desirable traits for potato breeding, and monitor effects of climate change in the Andes. Therefore, a new crowd sourced based approach to collect precise and real time potato diversity data over a wide geographical range will help addressing these taxonomic and spatial scale problems of data collection. 
CIP in collaboration with the Universidad Nacional de la Agraria (Lima, Peru) will monitor potato diversity and distribution in the Andes by developing an open source app as a tool to help identify native potato varieties from photos using a visual recognition software. Farmers will be able to identify varieties grown on their farms, share photos and add additional information. By sharing information on variety identity and location farmers will receive access to georeferenced maps of reported varieties and other functionalities of the app (e.g. observations on pest & disease occurrence, weather calamities, recommendations). The application will evolve through active participation of potato growers and their image and observational contributions. 
The fusion of crowd sourced data collection and BigData (climate data, morphological information, experimental data and modelling) is a powerful and innovative approach to improve our present knowledge on native potato diversity, its distribution, richness, and changes over time. Based on such data it will be possible to identify gaps in national and international ex situ potato collection, monitor potato diversity over time, implement and improve in situ conservation approaches, and provide data for breeders in search of new traits. Farmers will benefit from this innovation by exchanging information and gaining access to BigData. Data shared by users will be directly available through the app and additionally on the project’s homepage. If the pilot is successful we would like to use the captured data to analyze impact of climate change on native potato diversity, richness and spatial distribution. By linking agronomic (e.g. pest & disease resistance and climate resilience) and nutritional information to varieties users can retrieve data on the variety they have identified or search for varieties with desired traits. Once fully functional the app will also serve as a prototype for upscaling to identify other crop varieties.
How will you pilot it?
We will bring together scientists, potato producers and students in a hackathon event (“Papathon”) to develop a prototype of the app. This hackathon will be an open event in which interdisciplinary groups: researchers, professors and students of different universities, as well as companies, institutions of the public and private sector they will participate. Legal requirements including intellectual property rights and open source coding of the expected application will be agreed upon. 
The hackathon will consist of three sessions held prior to the main event. The first meeting will be with specialists of CIP and UNALM and the participating groups establishing the scientific requirements and functionalities of the future app. At the second meeting farmers will share their expectations of the functionality of the application. The third meeting will be with application development specialists to determine the aspects relevant for the design and development of the expected application. During this period participants will have access to an application Development Workshop where they will be able to make their queries and solve technical questions. The application will consider connectivity problems in remote areas and the type of activity that the end users develop. 
After this preparational stage the 12-hour “Papathon” the different groups refine the details of their proposed solution. The three best solutions as selected by a group of jurors from CIP and UNALM will be recognized as winners and awarded prizes. The 3 winning projects will have 3 months to implement the application until its final version and then proceed to be used by farmers and scientists in their respective contexts for 4 months. During the last 2 months of the project duration farmers will be invited to give feedback on the usefulness of the app. CIP and UNALM scientists will evaluate the app in terms of data capturing potential, processing quality and user acceptance. The findings will be published in a project report and subsequent scientific publication.
[bookmark: _GoBack]The implementing team will consist of Dr. Bettina Heider (CIP), a specialist in genetic resources and Ing. Jose Maria Espinoza Bueno specialist in academic and technological innovation at the Centro de Aprendizaje Abierto (CAA) of the UNALM. Dr. Heider has experience in ex situ conservation, plant genetic diversity analysis, gap analysis and ontologies. She will manage and coordinate the implementation of the project. Ing. Espinoza has experience in developing software solutions/applications and has successfully coordinated hackathon events in the past. He will coordinate the software development during the hackathon. 
	Personnel
	CIP
	24,420

	
	UNALM
	12,500

	Travel
	
	3,800

	Operational Budget
	CIP
	14,250

	
	UNALM
	31,970

	Indirect costs
	
	13,041

	
	Total (US$)
	99,981


Total projected cost amounts to 99,981 USD. Staff time (10%) was allocated for CIP and UNALM. It will be necessary invite a group of 5-10 potato farmers to Lima to participate in the preparational session of the Hackathon and for a final evaluation meeting. Follow up field visits to test functionality are planned for software developers and project managers. Data provisioning and curation will be provided by the Research Information support unit of CIP for a service cost. The main research cost is for the organization and realization of the Hackathon. 
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