Characterization of tar spot and rust diseases of polar willow based on their occurrence
and host survivability
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Fungi and fungal-like microbes occur frequently as pathogens of moss and vascular plant speciesin the Arctic and Antarctic
regions (e.g. Tojo and Newsham 2012, Tojo et al. 2012). Tar spot disease caused by Rhytisma sp. and rust disease caused by
Melampsora sp. are commonly found on polar willow (Salix polaris) in the high arctic regions. To understand the role of tar
spot and rust diseases in natural arctic ecosystems, their occurrence rates were investigated in Ny-Alesund, Svalbard, Norway
in August of 2008, 2010 and 2012. The influence of these diseases on host survivability was also examind during the four
years period. Fifteen plots, each consisting of a 15 x 15 cm sguare containing 40-203 shoots of polar willow, were examined
for the number of polar willow shoots which had diseased leaves. The percentage of ground area covered by moss colonies
consisting mainly of Sanionia uncinata and Orthothecium sp. was a so investigated in the each plot because the occurrence
rate of tar spot disease had avisually high co-inhabitation with these mosses. A positive correlation was observed between tar
spot occurrence and the moss-covered areain al three observation years with coefficients of 0.85, 0.59 and 0.68 for 2008,
2010, and 2012, respectively. Rust occurrence was not correlated with the moss-covered area. Variability in the number of
shoots was not significantly related to the occurrence rate either pathogen from 2008 to 2012. The results indicate that moss
covered ground enhances tar spot disease on polar willow but does not enhance the rust disease. This study also demonstrated
that tar spot and rust diseases had little influence on host survival.
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