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Predicting riskCharacterization & surveillance of 

(new & emerging) pathogens

disease management 

germplasm exchange   

crop improvement

Better understanding of the major diseases contributing to seed degeneration, 

their epidemiology and cheap rapid accurate diagnostics

Appropriate diagnostics 

technologies

Next generation diagnostics
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1. High throughput 

sequencing 

2. assembly into 

contigs 

3. search for 

similarity in 

databases 

using BLAST
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SNP landscape highly similar between 

siRNA and RNA from virus particles



~2000 samples and bioinformatics pipeline for virus identification 

using siRNA assembly and genome subtraction

The African sweetpotato virome
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http://bioinfo.bti.cornell.edu/virome/index



New viruses:

Potyviruses: 3

Ampeloviruses: 3

Mitoviruses: many

Nepovirus

Soymovirus

Emaravirus

Begomoviruses

Alphasatellites

Results: the viruses 

3193 viruses from 1168 samples





Can we make predictions about likely 

occurrence beyond evaluated areas?

Variable Value

Unique Locations 98

Training AUC 0.997

Equal training sensitivity and 

specificity logistic threshold

0.23

Cultivation intensity 33.67

Biomes ecoregion 24.16

Temperature Seasonality 18.96

WWF ecoregion 12.07

Latitude 3.73

Total top 5 92.54

Example for begomoviruses: Niche analysis using MaxEnt

modeling and bioclimatic-ecosystem variables



LAMP field kit

Portable 

and battery 

operated

For simple sap 

extraction

BioRanger

Easy to interpretLyophilized reagents

Field LAMP kit



Field

Plant
Leaves

• Sample collection: 
994 geo-referenced potato leaf 

samples (Cajamarca, Huanuco, 

Junin, Huancavelica, Cusco) 

Drying Weighting 

The Peruvian potato virome



General results



Are any of the new viruses of relevance?



• Observed since 1990 in Arequipa, Moquegua and Tacna and studied as SB26 

and SB29

• Isometric virus, transmitted by transmitted by brown leafhoppers (Russelliana

solanicola) and generated losses of between 35-85% depending on the variety

• Farmers changed their planting dates to manage the disease or quit potato al 

together and it is no longer considered a problem

• It was never determined what type of virus it was

Rugose stunting disease of potato: the history of the 

emergence and decline of a viral disease



Potato rugose stunting virus is a torradovirus and present 

in low frequencies in potatoes throughout Peru



The International Potato Center (known by its Spanish acronym CIP) is

a research-for-development organization with a focus on potato, sweetpotato,

and Andean roots and tubers. CIP is dedicated to delivering sustainable

science-based solutions to the pressing world issues of hunger, poverty,

gender equity, climate change and the preservation of our Earth’s fragile

biodiversity and natural resources.

www.cipotato.org

CIP is a member of CGIAR

CGIAR is a global agriculture research partnership for a food secure future. Its

science is carried out by the 15 research centers who are members of the

CGIAR Consortium in collaboration with hundreds of partner organizations.

www.cgiar.org
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