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Introduction and Background

Genetic Diversity

e Amsonia tharpii had the lowest genetic diversity and
Inbreeding coefficient (Table 1). Inbreeding was highest
In A. longiflora and A. fugatel, but this was not reflected
In their genetic diversity (Table 1).

o Poor sequencing results may have inflated values for
A. longiflora and A. fugatei.

e Amsonia ludoviciana has a narrow distribution in the
southeastern U.S., and was found to have a genetic
diversity (0.1918) and inbreeding coefficient (0.129),
similar to that of A. tharpii (Table 1)3.

Genetic Structure

e Pollination biology of Amsonia is unknown. The long
corolla tubes of A. longiflora may be visited by
hawkmoths, while the short corollas of A. tharpii and A.
fugatel might be generalist pollinated.

e ADMIXTURE results suggest that hawkmoths may be
facilitating pollen transfer for each species.

o Amsonia tharpii populations were split into two
clusters, BEN and TEX, and CAP, CPC, and RED,
with little gene flow between the two (Fig. 2c).

e Species are threatened by habitat fragmentation caused by land use
change. Habitat fragmentation can lead to population decline.

e Inbreeding, genetic drift, and small population size can decrease genetic
diversity. Low genetic diversity lowers species’ ability to adapt, increasing
extinction risk, as does small population size.

e Amsonia tharpii is found in 5 populations in New Mexico (4) and Texas (1)
(Fig. 1a), which are threatened by gas and oil mining. Increased drought
frequency due to climate change also imperils A. tharpii.

e To understand the impacts of habitat change on the historical genetic
diversity and population structure of A. tharpii, it was compared to two other
Amsonia species, A. longiflora and A. fugatel.

e Amsonia longiflora differs from the other two species by having a corolla
tube that is almost twice as long (Fig. 1b). It also has the largest distribution
of the three species, occurring in southern NM, Texas and Mexico.

e Amsonia fugatei is morphologically similar to A. tharpii, endemic to Socorro
County, NM, and only known from three small populations (Fig. 1a).

e Results will help to inform the Fish and Wildlife service whether or not A.
tharpii should be listed under the Endangered Species Act.
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Figure 1. (a) Map of New Mexico and Texas, showing where each population of Amsonia
(A. fugatel, A. longiflora, and A. tharpii) is located. (b) Flowers of A. longiflora (c) Flowers of
A. tharpii. (d) Non-flowering A. tharpii plant with a Hwkmoth on the plant .
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Future Directions

Table 1. Parameters used to filter data and results of STACKS and
VCFTOOLS. Measures of genetic diversity (Ht) and inbreeding
coefficients (Fis) for each species.

Table 2. Population level statistics for A. tharpii (Ho =

observed heterozygosity, He = expected heterozygosity,

Fis = inbreeding coefficient, Il-hl Bootstrap confidence e Sequence A. tharpii offspring to determine
it o () contemporary genetic diversity.

Figure. 2 e Resequence A. longiflora and A. fugatei for comparison
e Reproductive and pollination studies to determine
Amsonia self compatibility and pollinators.

e Field Work: Leaf tissue was collected and dried on silica gel in
2020 and 2022. We sampled all three populations of A. fugatel,
all five of A. tharpii, and six of A. longiflora. A total of 10
Individuals per population were used for genetic analyses.

e DNA Extraction: We used a modified CTAB protocol and
guantified DNA with a Qubit.

e Sequencing: We used double digest Restriction-site
associated DNA seguencing (ddRadSeq) to generate SNPs.
Genomic libraries were prepared at CBG and sequenced at
Northwestern University using a NovaSed.

e Analyses: Raw sequences were demultiplexed, filtered, and
aligned using Stacks. VCF files were filtered for missingness
and sequence depth using vcftools. Hierfstat and dartR were
used in RStudio to estimate genetic diversity and inbreeding
statistics. ADMIXTURE was used to investigate population
structure and to determine the best number of genetic clusters
using the cross validation method.
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Figure 2. Results from ADMIXTURE for (a) A. longiflora (K = 2-8), (b) A. fugatei (K = 2-5), and (c) A. tharpii (K = 2-6). The best K barplot
for each species was determined using the cross-entropy method, and is indicated with an arrow.

We'd like to thank NSF-REU grant DBI-2149888 for support, along with the U.S. Bureau of Land Management and the National Fish and Wildlife Foundation for funding us. We'd also like to thank

Jeremie Fant, Hilary Noble, Becky Barak and Norm Wickett for organizing the REU program. We’d also like to thank Daja Dortch. Finally we'd like to thank all of the REUs and summer interns. CHICAGO BOTANIC GARDEN

Acknowledgements




