Georgia offers unique opportunities to incorporate greater
genetic diversity in Castanea breeding programs
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Introduction and Methods: Since 2005, GA-TACF has mapped living Castanea dentata trees in Georgia. Most reports
have come from volunteers and scientists via Tree Locator forms, although some recent reports have come via Tree Snap
uploads. In 2018, leaf samples were collected from C. dentata for DNA analysis, as part of a landscape genomic analysis
carried out by TACF and its state chapters in collaboration with Virginia Tech. Georgia represents the southernmost range
of C. dentata and includes genetic variation not found elsewhere. Southern-climate- and soil-adapted genotypes may be
particularly useful to TACF’s breeding program if the range of C. dentata shifts northward, as is predicted by climate
change models. Georgia is expected to experience shifts in major ecosystem types, not all of which are currently thought
to support chestnut growth (e.g., Fig. 1 which suggests that nearly all “acceptable” C. dentata habitat will be eliminated
from the state). Species-habitat and genomic-based models may differ if more chestnut samples can be included from
underrepresented locations where they occurred historically. In an effort to ensure adequate sampling and inclusion of
GA genotypes into the landscape genomic analysis and breeding program, current maps were compared with those
derived from early 1800’s witness tree maps as well as maps derived from recent USFS FIA data (Dalgleish, et al. 2015).
Results: GA-TACF currently lists ~200 C. dentata (confirmed by morphological analysis) in 40/159 counties (Fig. 2). Of
~1,000 trees to be sampled for genomic analysis, 50 have thus far originated from Georgia (green stars on Fig. 2). The
southernmost trees sampled were on Pine Mountain, Harris County with the northeastern-most and northwestern-most
trees in Rabun County and Dade County, respectively. The comparison of currently mapped and sampled C. dentata with
both FIA (Fig. 3) and preliminary witness tree maps (Fig. 4 and 5) highlight locations under-represented in the TACF
database. Large swaths of the upper Piedmont where C. dentata was apparently formerly common are missing from the
GA-TACF and FIA databases, as are nearly all lower Piedmont and all Coastal Plain locations.
Modified from https://databasin.org/maps/new#datasets=45c3d05c51f947728cdf7131ff826479

Fig. 1: Eastern United States Climate Change Tree Atlas – Suitable habitat for Castanea
dentata (American chestnut) as measured by importance value (outlined area: IV = 0-1).

Conclusions: Based upon this preliminary analysis, we suggest that the
search for surviving trees ought to focus on Piedmont and Coastal Plain
areas where Phytophthora root rot likely decimated most C. dentata prior
to the onset of blight. Surveys of this nature are time-sensitive, because C.
dentata individuals have a high likelihood of impermanence due to both old
diseases and new pests (e.g., exotic Ambrosia beetles). Because of this, as
well as the fact that many living individuals do not produce viable seeds,
vegetative propagation of targeted genotypes should be employed to make
these potentially important trees available for breeding purposes. GA-TACF
is collaborating with The Atlanta Botanical Garden and others in exploring
feasible alternatives to vegetative propagation. Finally, witness tree data
from the early 1800s should be utilized in GIS modeling of species-habitat
relationships to better inform decisions regarding the incorporation of
southern genotypes into TACF’s breeding program.

Fig. 2: GA-TACF’s map of living C. dentata, which is biased toward trees at or near nutbearing size along roads and/or trails. Red dots indicate known locations with living trees,
whereas green stars denote locations where leaf samples have been taken for DNA
analysis.
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Figure 3: Current distribution of C. dentata based upon USFS Forest Inventory
Analysis data 2012-2016 (map courtesy of John Scrivani).

Figure 5. Map of early 1800’s witness tree records of C. dentata, with physiographic
provinces indicated (N. and J. Klaus, unpublished data).

Figure 6. Density map for C. dentata derived from early 1800’s witness tree records (N. and
J. Klaus, unpublished data).

