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Phytophthora ramorum is an aggressive oomycete pathogen causing sudden oak death on oak and tanoak 
trees and ramorum blight on nursery oak plants. To date, P. ramorum is limited to clonal reproduction, and 
four distinct clonal lineages (EU1, NA1, NA2, and EU2) have been reported (Goss et al. 2009; Van et al. 
2012). Origin of each lineage remains unknown. Several studies have been conducted to determine the 
population structure, genetic diversity, migration patterns, and reproductive mode of the P. ramorum 
populations in North America (Goss et al. 2009; Kamvar et al. 2015; Prospero et al. 2009).  
 
Prospero et al. (2009) genotyped 576 isolates from forests of California and Oregon and from nurseries in 
California, Oregon and Washington using 10 microsatellite markers. In total, 72 multilocus genotypes in three 
clonal lineages (NA1, NA2, and EU1) were identified. The majority of the genotypes (97%) belonged to the 
NA1 lineage. There was a high incidence of genotypes shared among the populations, especially between the 
populations from Oregon and Washington nurseries, indicating that large-scale, interpopulation genetic 
exchanges have occurred among the populations. In another study, Goss et al. (2009) genotyped 279 isolates 
collected from nurseries of 19 states in the United States, identifying 56 multilocus genotypes in the same 
three clonal lineages, NA1, NA2, and EU1. The most common and genetically diverse lineage was also NA1, 
which was found in all 19 states. In contrast, the NA2 lineage was only isolated from few nurseries in 
Washington, and the EU1 lineage was only identified in some nurseries in California, Oregon, and 
Washington. The genetic diversities of the pathogen populations in other 16 states were similar to those in 
California, Oregon, and Washington. The limited geographic distribution of the approximate 60% genotypes 
and the estimates of migration rate to mutation rate (m/μ) among West Coast states and from these states 
eastward indicated that mutation and genetic drift often play a more important role than migration for 
generating the genetic variation in population. In conclusion, the results from these two studies revealed that 
migration, rapid mutation, and genetic drift all contributed to the increase of the genetic diversity of P. 
ramorum in North America. These studies showed the migration pathways are consistent with the trace 
forward surveys, emphasizing human activities in nurseries shipment were important for shaping the current 
population structure of the P. ramorum. 
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