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Pediomelum piedmontanum, “Dixie Mt. Breadroot”, is a rare perennial legume endemic to the lower piedmont region of
Georgia and South Carolina, with only three known populations. Previous research has explored local adaptations to its
unique substrates, serpentine and phyllite, and how metal tolerance contributes to its limited distribution. A different study,
using tetrazolium chloride, revealed that only ~25% of phyllite seed is viable compared to approximately 95% seed viability
in the serpentine population. We hypothesize that the phyllite plants are self-fertilizing before pollinators are present, creating
an inbreeding depression and lower genetic variability. Populations with a relatively high genetic diversity are more able to
adapt to new or sustained selective pressures. The CURS SSP investigated the conservation genetics and ecology of the
three populations of P. piedmontanum. Nine microsatellite markers, previously used by Ashely Egan in P. pariense, were
implemented to determine the extent of genetic diversity of P. piedmontanum and its subsequent susceptibility to
extinction. These genetic markers may also reveal evolutionary relationships between P. piedmontanum and closely related
species, P. canescens, located in sandy habitats, and P. subcaule, an endemic to limestone. Currently, we have extracted
150 DNA samples from replicate leaves/plant/population. Gel electrophoresis of one of the markers “AG26” with DNA
template from the serpentine population resulted in a ~500 bp fragment, which is vastly different than the expected 120 bp
fragment observed in P. pariense. Further analyses will be required to determine the level of genetic variability in these
populations. To determine the cause of seed inviability, we cross-pollinated tagged plants at a phyllite site. Cross-pollination
should increase seed viability in the population compared to control plants. Population sizes and average number of
inflorescences/plant were also measured. It appears that the one of phyllite populations is the largest of the three
populations with ~ 600 plants. This large population contains little evidence of flowering within pockets of a forest. This
indicates that these plants are reproducing asexually possibly from their large taproot, which suggests cloning and lower
genetic variability in this forested phyllite population.

Genetic Variability:
•Collected 50 leaves from 25 plants/populations
•Extracted DNA from leaf samples from using
the PowerPlant® Pro DNA Isolation Kit by Mo
Bio Laboratories, Inc. using a 10 step
procedure to purify DNA samples
•Used a spectrophotometer to measure DNA
purity and quantity
•Used polymerase chain reaction (PCR) to
amplify the desired microsatellites
•Agarose gel electrophoresis was implemented
to quantify the PCR product and to determine if
primers were successful.
•The PCR products will be sent to the
Smithsonian Institution for capillary gel
electrophoresis, sequencing and analyses. Culley, Theresa, Trevor I Stamper, Richard L Stokes, Jessica R Brzyski, Nicole A Hardiman, Matthew R Klooster, 

and Benjamin J Merritt. "An Efficient Technique for Primer Development and Application That Integrates 
Fluorescent Labeling and Multiplex PCR." BioOne. Botanical Society of America, 2013. Web. 23 June 2015.

METHODS

Plant Ecology:
•We randomly tagged and labeled four pairs of
plants, removing the anthers from premature
flowers in order to avoid self fertilization
•Plants were then cross pollinated by using the
removed anther to apply pollen to the stigma of
the reciprocal plant
•Plants that had not been manually pollinated
were used as the control
•In the future, we will test seeds of these
crossed plants with tetrazolium chloride to
assess seed viability
•We will also investigte fitness of these three
populations by determining population size and
average of inflorescences

Research questions:
~  Is there genetic variability among the three populations of P. piedmontanum?
~ What is causing seed inviability in the South Carolina phyllite populations? Fig. 6: Artificial pollination of

P. piedmontanum
Fig. 7: Stamens and carpels of
P. piedmontanum under dissecting scope

Fig. 10: Ave. number of inflorescences/plant/population
Error bars represent SEM

Fig. 9: “AG26 “ marker 
~500bp compared to ladder

Fig. 1: Jessica and Liberty extracting DNA

Fig. 2: Gel Electrophoresis 
using 2.5% agarose gel 

Fig. 4: Burk’s Mountain Rd. serpentine site

Fig. 3: Antonio isolating DNA

• Gel electrophoresis will reveal if primers were 
successful

• Ultimately, capillary gel electrophoresis will show the 
extent of genetic variability among these populations 
and sister species 

• The Burk’s Mountain Rd. site at the top of the 
mountain appears to have the highest level of fitness 
based on number of inflorescences 

• We believe that the SC phyllite populations are either 
self-pollinating or reproducing asexually. 

CURS SSP
Dr. Chris Bates for his generous use of genetics equipment, Dr. Stacy 
Bennett for guidance and Dr. Ashley Egan for primers and sister species 
samples

Fig. 8: DNA extraction purity and quantity 
measured from the spectrophotometer. 
Other measured samples resulted in a purity 
ratio ~1.75. (150 extractions completed)
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Fig. 11: Estimated population size

RESULTS

Fig. 5: Dixie Mt. Breadroot


