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Assessing the climate change vulnerability of two rare alpine taxa:

Nabalus boottii and Nabalus trifoliolatus var. nanus
by Kristen Haynes

Global climate change is already driving community change and species loss worldwide, and will
undoubtedly leave its signature on New York’s flora. New York’s alpine species may be particularly
vulnerable to climate change, given their existence in small, isolated populations at the highest and coldest
points of the landscape. While small in area (~0.3 km?), New York’s alpine zone represents a hotbed of
biodiversity and is home to a suite of rare species, including regional endemics and arctic species at the
southern limit of their range (Capers et al., 2013). Understanding the probable response of these species to
climate change is critical for identifying conservation priorities.

Species can survive climate change in one of three ways: (1) range shift, (2) evolution, and (3)
phenotypic plasticity (i.e. acclimation) (Jump and Pefiuelas, 2005). Although the emphasis is often placed on
the first two modes of response, phenotypic plasticity—or the modulation of a plant’s morphology and
physiology in response to environment—is likely critical (Bradshaw, 1965; Nicotra et al., 2010). For species
lacking the connectivity or dispersal ability to shift their range and/or the genetic diversity to evolve (many
of our alpine species probably fall into this category), phenotypic plasticity may be the primary response to
climate change.

With support from NYFA, | conducted a common garden experiment to understand the ability of two
rare alpine species to respond to climate change through phenotypic plasticity. The focal species included
Nabalus boottii (Boott’s rattlesnake-root), a state endangered and globally imperiled (G2) species (Young,
2017), and Nabalus trifoliolatus var. nanus, the rare alpine variety of the widespread three-leaved
rattlesnake-root. Non-alpine populations of N. trifoliolatus were also included for comparison. | transplanted
seeds and seedlings of the focal Nabalus species into raised beds at low, mid, and high elevation on
Whiteface Mountain in Wilmington, New York, and monitored survival for two months. At the conclusion of
the experiment, | removed remaining plants from the field and measured functional traits such as height,
biomass, and specific leaf area. Leaf size, shape, and pigmentation were measured from scanned whole-plant
images using ImageJ software. Significant differences in average functional trait values among the sites
indicated phenotypic plasticity.

Wild Nabalus boottii flowering on Whiteface Mountain.
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Overall, I found low survival following
transplantation, but high and equal functional trait
plasticity for survivors across all Nabalus taxa.
Average trait values across thirteen traits were
39% different between plants grown at the highest
and lowest sites. This high degree of plasticity
provides a cautiously hopeful message regarding
the response of these species to climate change.
While abrupt changes in climate could cause
mortality in young life stages of alpine Nabalus,
strong phenotypic plasticity is likely to help
populations persist in the face of a changing
climate.
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Example Nabalus plants recovered from Whiteface field sites at
the end of the growing season.
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