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Abstract—Pinus aristata Engelm., Rocky Mountain bristlecone
pine, has a narrow geographic and elevational distribution and oc-
curs in disjunct mountain-top populations throughout Colorado
and New Mexico in its core range. The species’ unique aesthetic
and ecological traits combined with the threats of the exotic disease
white pine blister rust (WPBR), climate change in high elevation
systems, and an outbreak of a native bark beetle make P. aristata
of conservation interest, however, little is known about the species
genetic structure or adaptive capabilities. Genetic diversity is the
foundation for a population’s adaptive capacity and knowledge of
genetic diversity, population structure and geographic distribution
of quantitative traits for this species will help guide gene conserva-
tion strategies and evaluation of risk among geographic regions.
Pinus aristata seeds were collected in 2001 from 200 individual
trees from 11 sites throughout Colorado; growth and phenology
were measured in 2004 on two-year-old seedlings in a common
garden setting. Genetic differentiation among sites was high for
growth phenology but weak for duration of growth. Some growth
traits were correlated with latitude of the source material yet eleva-
tion did not explain significant variation. Source elevation was not

a strong correlate with growth traits yet did explain variation in
mid-winter cold hardiness. Genetic diversity was further assessed
using 21 isozyme loci from 615 samples from 16 sites across 4
mountain ranges in the core distribution of P. aristata. The genetic
diversity of P. aristata was generally lower than measurements of
other long-lived woody perennials or other five-needle pine spe-
cies, while among-population genetic variation was comparatively
higher. Genetic diversity was not randomly distributed across the
landscape and both sites and mountain ranges showed evidence of
sub-structuring, isolation and inbreeding. The combination of low
genetic diversity, high population isolation and a very protracted
regeneration dynamic for P. aristata puts populations at risk for
extirpation by novel stresses. We recommend that gene conserva-
tion strategies for P. aristata include sampling the full range along
the latitudinal gradient, with more intensive sampling focused in
areas with higher genetic diversity. Following these recommenda-
tions, a rangewide seed and tissue conservation eftort for P. aristata
is nearly complete and is expected to have captured the genetic
diversity of the species before it has been constrained by WPBR

invasion and the recent climatic warming trends.
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