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SHORT COMMUNICATION

Effect of genetic relatedness on volatile communication of sagebrush (Artemisia tridentata)
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Sagebrush (Artemisia tridentata) uses volatile cues to induce systemic resistance to herbivory within and between
plants (so-called volatile communication). Previous study revealed that the volatile components varied among
individuals and that sagebrush suffered less damage when it received volatiles from clonally potted genetically

identical branches than when it received volatiles from genetically different potted branches. In this study, we
investigated whether there are genetic relationships among individuals growing within 60 cm where volatile
communication occurs under natural condition, and whether volatile components are influenced by genetic

relationships. By using genetic analysis involving microsatellite markers, we found that genetically identical
ramets which were thought to be clonally propagated and genetically closely related ramets were growing near to
each other. In addition, volatile components were similar among genetically identical or closely related ramets.
Our results imply that genetic relatedness and volatile similarities may influence the strength of induced resistance

of ramets that received volatiles.
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Induced resistance via inter-plant signaling has been
reported at least from 10 plant species (Heil and
Karban 2010). In inter-plant signaling, cues that are
emitted from damaged individual plant are received by
neighboring individual plant and induce resistance in
the receiver plant. Sagebrush (Artemisia tridentata) is
known to use volatile cues to induce systemic resis-
tance to herbivory within and between plants (so-
called volatile communication) (Karban et al. 2006). In
the system of volatile communication of sagebrush, the
area where the volatile communication occurred was
within 60 cm from damaged individuals (Karban et al.
2006) and the components of volatiles varied among
individuals (Karban and Shiojiri 2009). Moreover,
when sagebrush received volatiles from self branches
or clonally potted genetically identical branches, it
suffered less damage than when it received volatiles
from genetically different potted branches (Karban
and Shiojiri 2009). In this study, we answered whether
there are genetic relationships among individuals
which grow within 60 cm in natural habitat, and
whether volatile components are influenced by genetic
relationships among individuals. By using genetic
analysis involving microsatellite markers, we investi-
gated the genetic structure of two 10�10 m quadrats
in a natural population of sagebrush in western North
America. We found that genetically identical ramets
which were thought to be clonally propagated were
growing next to each other. Spatial autocorrelation

analysis showed that genetic relatedness of samples up
to about 2 m were significantly higher than expected
from a random distribution of genotypes. In addition,
we characterized the volatile profiles from the head-
space of sagebrush ramets. For the genetically iden-
tical ramets, the volatile similarities were higher than
those among genetically different ramets. Moreover,
for genetically different ramets, positive correlation
was observed between genetic relatedness and volatile
similarities. Our results suggest that volatile commu-
nication occurs more frequently among genetically
closely related ramets under natural condition. The
results of previous (Karban and Shiojiri 2009) and our
current study imply that genetic relatedness and
volatile similarities may influence the strength of
induced resistance of ramets that received volatiles.
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