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SAN RAFAEL—New research findings identify where Sudden Oak Death was first
introduced into California’s forests, according to a presentation given today by UC Berkeley
researcher Matteo Garbelotto at the California Oak Mortality Task Force annual meeting. The
DNA studies point to two sites: one in Santa Cruz County in close proximity to a nursery found
infested with the pathogen and a second location on Mt. Tamalpais in Marin County. Since its
introduction, Sudden Oak Death, caused by the pathogen Phytophthora ramorum, has spread to
14 coastal California Counties, from Monterey to Humboldt, and it has killed well over a million
trees.

"Our study actually reconstructs the Sudden Oak Death epidemic,” said Matteo
Garbelotto, UC Berkeley associate extension specialist and adjunct professor, and one of the
authors of the study. "We point to where the disease was introduced and where it spread from
those introduction points."

The study, which will be available in Molecular Ecology online in April, also shows that
the pathogen is evolving in California’s forests, with unique genotypes appearing in newly
infested areas.

The researchers analyzed genetic markers of nearly 300 P. ramorum samples taken from
14 forest stands in five California counties. The sites were chosen to represent the geographic
range of the Sudden Oak Death infestation and included newly infected areas as well as regions
that had relatively old infestations. Samples from the wild were compared with an additional 15
P. ramorum isolates collected from nurseries in 12 states. From the samples, the researchers
identified 35 unique strains of the pathogen. Further analysis revealed how those strains were
related to each other, and that all strains were originally derived from three basal strains. The
researchers then plotted out which regions were linked to the basal strains to create a history of
the epidemic.
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"The Santa Cruz and Marin County locations, as well as nurseries, had the most ancestral
populations of the pathogen in our samples.” Garbelotto continued, “It is possible that the
pathogen arrived in California through the nursery trade, and then spread to trees bordering
infested facilities. Based upon the genetic analysis of this study, the disease could have then
progressed to other parts of California’s coast, including Marin County, Sonoma County, and Big
Sur.

"Interestingly, areas where the Sudden Oak Death infestation are particularly severe are
not necessarily the first ones to have become infested. Big Sur was hit particularly hard by
Sudden Oak Death, with a proportionally larger amount of trees killed by the disease. That is one
of the reasons why this historical reconstruction based upon genetic analysis is so important; it
does not always match the picture of the epidemic one would develop based solely upon
observations. The fact that we see more symptoms and higher mortality in areas where the
pathogen didn't originate suggests that some factor other than length of infestation, such as
climate or environmental conditions, is needed for the pathogen to thrive,” said Garbelotto.

To better understand how different areas ended up with matching strains, researchers
analyzed how far the pathogen spreads naturally, using GPS coordinates of plants sampled and
calculating the distance between plants with identical strains. They found that the vast majority
of movement or spread occurred within 200 to 300 meters. However, occasionally spores were
found moving 1 to 5 kilometers. While not fully understood, it is hypothesized that such
distances were achieved during strong wind events.

"This means if we find a perfect match in strains at sites more than 10 kilometers apart, it
is likely that the spread did not happen naturally, and that the pathogen was introduced to the site
by some other means,"” said Garbelotto. "The Santa Cruz site is about 100 kilometers away from
Mt. Tamalpais, so it's clear that natural spread did not occur between the sites."

Garbelotto said that the inadvertent movement of infected plants could be a cause of
perfectly matched strains found large distances from one another.

The study also found that strains from areas of recent forest infestations are more
genetically distant from current nursery strains, suggesting that regulations controlling the spread
of the pathogen from nurseries to the wild are working.

Previous research led by Garbelotto has shown that there was very little genetic
variability of the pathogen in the forest, an indication that the pathogen was spreading via
asexual, clonal reproduction in the wild. Yet, recent studies are suggesting that the pathogen is
genetically mutating at a greater rate than was previously thought. Samples from nurseries,
however, still revealed significantly greater genetic variation, suggesting that nurseries host a
much broader representation of the pathogen.
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Garbelotto noted that current regulations restrict the movement of known host plant
material from natural areas within quarantine counties to areas outside of the quarantine, but
moving plant material within the quarantine counties is allowed. This, he believes, is cause for
concern as different strains of the pathogen are able to freely move from one location to another
within the 14-county quarantine area.

"What our study shows is that not every infected site is the same. The sites are at
different points in the epidemic's evolutionary history, so moving plants between those sites
could be dangerous.” "Unfortunately, evidence shows that the pathogen is spreading on its own
in the wild. New strains are evolving."

For more information, contact Katie Palmieri, COMTF Public Information Officer,
at (510) 847-5482 or via email at palmieri@nature.berkeley.edu. For more information
about Sudden Oak Death and the COMTF meeting, go to www.suddenoakdeath.org.
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