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The late blight disease surveillance system USABIlight.org was developed in 2011 with funding
from USDA NIFA after severe late blight outbreaks occurred throughout the eastern US from
movement of infected tomato transplants (Fry et al., 2013). The disease surveillance system is
housed at NC State University and was developed with the assistance of the State Climate Office
(Figure 1). The system now contains 8 years of data on late blight disease occurrences on
tomato and potato in the US. As outbreaks are reported into the system, they are validated by
extension collaborators and then mapped. Outbreaks are recorded via a web GIS system and
validators are notified via text or email and contact the reporter to confirm disease. Samples are
sent to Cornell University and genotyped by 12-plex microsatellite markers. First outbreaks
occur in Florida each year in winter crops and disease occurs later as the season progresses
throughout the eastern US.

A clear change in pathogen genotypes has emerged over the past 7 years (Figure 2). The US 22
lineage caused the outbreaks in 2009 on tomato transplant and was more common on tomato
than potato. The mefenoxam resistant US-8 lineage has declined in potato over time but still
occurs in the western US. The mefenoxan sensitive US-23 lineage is now widespread on both
potato and tomato, enabling growers to once again use this compound in the field.

One important goal of USABIlight was to improve fungicide use efficiency and reduce the number
of fungicide applications for control of late blight. The USAblight disease alert system and the
Blight Pro decision support tools developed at Cornell University help growers target when to use
fungicides based on weather data. We generated baseline data on the sensitivity of current US
lineages of the pathogen to a suite of Oomycete targeted fungicides (fluopicolide, cyazofamid,
etridiazole, azoxystrobin, cymoxanil, and mandipropamid) (Saville et al., 2015). Currently most
US lineages remain sensitive to all compounds but mefenoxam, while US-8 and US-11 are
resistant to mefenoxam. The USABIlight team continues to collect, monitor and phenotype
P. infestans and alert growers of disease outbreaks and lineages nearby so they can better
deploy timely fungicide applications to manage this important disease.
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Figure 1. USABIlight web portal. The US national reporting system for late blight

The USABIight surveillance system is useful since growers can check the map and determine the
time to begin fungicide applications if late blight is nearby and weather is conducive. The web
statistics on the use of USABIlight.org indicates that the outbreak map is the most frequently
viewed page after the home page (Ristaino et al., 2019). In fact, 42% of all the sessions on
USADblight include viewing the outbreak map. Growers not only view the map but can sign up for
text or email alerts when the disease is reported nearby.

We are also studying the populations of the pathogen. We compared the population structure of
18 of the 24 extant US lineages to lineages from Europe, South America, and Mexico (Saville and
Ristaino, 2019). Structure analysis, neighbor joining trees, and principal component analyses of
12 microsatellite loci indicated that many recent US genotypes (US-7, US-8, US-11, US-22,
US-24) shared significant similarity with lineages from Mexico, while the US-1 lineage clustered
with US-1 isolates from Peru. The US-8, US-14, and US-24 lineages, predominantly virulent on
potato, and the US-21 and US-22 lineages, predominantly virulent on tomato, formed two
distinct and separate monophyletic clades. The US-23 lineage, currently the most prevalent
lineage detected in the US, shared allelic diversity primarily with isolates from Bolivia and Brazil



and not the Mexican isolates we tested. Mexican lineages showed evidence of multiple ancestral
recombination events. A survey of the presence of RXLR effector PIAVR2 across all samples
revealed the presence of lineages that carried either PIAVRZ2, its resistance-breaking variant
PiAVR2-like, or both, suggesting lineages have experienced different levels of selection to the
R2 gene in potato. These findings suggest populations of P. infestans in the US are the result of
introductions from both South America and Mexico.
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Figure 2. Lineages of Phytophthora infestans on A) potato and B) tomato, based on SSR genotyping
in the US from USABIlight.org from 2009-2017
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