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ABSTRACT
We investigated the difference in arthropod diversity associated with introduced and native vegetation
in the open, early successional habitat found at the Baker-Henry Peace Chapel and Nature Preserve
(Huntingdon, PA). Using a beat sheet, arthropods were collected from two native (Quercus alba,
Juglans nigra) and two nonnative plant species (Elaeagnus umbellata, Lonicera japonica) that
comprised the dominant woody vegetation at the site. We identified arthropods to genus, and when
possible, to species. We predicted that native vegetation would encourage 1) greater diversity of
arthropod genera and 2) a greater abundance of herbivorous arthropods. Addressing these
relationships between vegetation nativity and arthropod diversity may aid our broader understanding
of the role that nonnative species play in affecting higher trophic levels.

Undergraduate Authors: Alex Bischer and Emma Johnson
Affiliates: Dr. Norris Muth - Associate Professor of Biology at Juniata College
Poster Title: Using Vegetation Surveys to Guide Future Land Use
Abstract:
Jack and Carolyn Sparks recently donated a 400-acre Bedford County property to
Juniata College with the promise that its use for education and research continue. In
order to inform and address natural resource management opportunities and
challenges on the property, we conducted vegetation surveys to establish benchmark
floristic data. In conducting our survey we used a combination of directed searches,
point surveys (for identity and basal area of woody vegetation), and plot surveys (for
presence/absence of common invasive species). Field observations were recorded using
iNaturalist, an online open-record mapping application. There are two imperiled shale
barren habitats present on the farm, our research found that there are species of
special concern such as Shale Barren Evening Primrose (Oenothera argillicola) as well
as the promise of others. Our survey suggests that the richness and frequency of
invasive species is somewhat lower than is typical of landscapes with similar landuse
histories. Careful consideration of changes in existing landuse practices, particularly
those that would alter existing disturbance to soil or vegetation, should allow the
property to persist in its current excellent condition.

Down to the wire: Late season changes in sex expression in striped maple,
Acer pensylvanicum (Sapindaceae)
Jennifer Blake-Mahmud
Graduate Program in Ecology & Evolution, and Department of Ecology, Evolution, &
Natural Resources, Rutgers University, New Brunswick, NJ 08901

In plants sex is usually a fixed trait: while the environment may modulate sex allocation in some
species, the individual’s sex remains constant. However, in some situations, a plant may change
sex during its lifetime. A better understanding of the mechanisms influencing sexual plasticity is
important to our understanding of theory regarding sex allocation and the evolution of dioecy.
One of these rare sex-changing species is striped maple (Acer pensylvanicum; Sapindaceae),
which grows at higher elevations along the Appalachian mountains. Unlike other documented
sexually plastic species, a striped maple tree can change sex repeatedly over its lifetime.
Amongst five study populations located in New Jersey, I tagged 220 individuals and monitored
their sex expression beginning in 2014. Approximately one in four trees exhibited a change in
sex expression between flowering seasons, with one third of trees changing sex expression at
least once over a three year period. The most common transition was from male to female or
from male to monecious. Of trees dying of natural causes, almost all were female before dying.
Preliminary data suggest that size, injury, and carbohydrate reserves may impact the frequency
and direction of sex change. Branches collected at periodic intervals prior to natural flowering in
the field and allowed to flower early in a warm greenhouse indicated that the final sex of a
flower is determined within three weeks of flowering. This is in stark contrast to most woody
perennials which set buds the previous year. The combination of sexual plasticity and latedeveloping buds suggest that striped maple may remain receptive to environmental sexdetermining cues through early spring. The resulting changes in sex ratios may change
mortality rates, seed set, and persistence of striped maple populations and the recruitment of
other desirable hardwoods which striped maple commonly suppresses.

Shannon Boring and Jason Kilgore, Biology Department, Washington & Jefferson College

Indirect effects of wooly beech aphids on photosynthetic efficiency of
forest understory plants

Abstract
Woolly beech aphids, Phyllaphis fagi, are invasive insects that pierce-and-suck
phloem from the leaves of beech trees and often infest trees in large numbers. The aphids
secrete honeydew, which provides a favorable environment for black, sooty molds below
the trees. In this two-part study, I am investigating the incidence rate of wooly beech
aphids and the specificity of their association with beech (Fagus grandifolia) in a
mesophytic forest of the Allegheny Plateau. Second, given the layers of sooty mold covering
the understory, I am investigating whether photosynthetic efficiency is decreased in
understory plants covered with sooty mold. At the 57-acre Abernathy Field Station (W&J
College) in Washington County, PA, I used a timed meandering survey to locate areas of
infestation. Within these areas, I used three 100-m belt-transects to identify all trees and
any aphid infestation within 5 m of the transect. 28% of beech trees were infested with
wooly aphids, while one sugar maple (Acer saccharum) showed an infestation. This shows
a strong association between the host and tree (Χ2 = 200.9 p= <0.005). Using a sample of
sooty mold from these sites, I applied a similarly thick layer of sooty mold to a randomly
selected leaf on 8 hosta perennials (Hosta hybrid). After one and two weeks, I will measure
photosynthetic efficiency with a chlorophyll fluorometer (OS5, Opti-Sciences) on the
treated and another randomly selected control leaf for each plant, with paired analyses to

indicate any effects of sooty mold on photosynthetic efficiency. Given observations in the
field of increased senescence and chlorotic leaves covered with sooty mold, I expect
reductions in photosynthetic efficiency due to sooty mold. Further investigation is needed
to detect whether the effects of the interaction of wooly aphids and sooty mold will cause a
potential threat to future forest biodiversity.

Reproductive Biology of Iris verna
Jaci Braund (M.S. Biology candidate 2016); Heather Sahli (PhD, Advisor)
Shippensburg University

Iris verna var. smalliana (hereby Iris verna) is a Pennsylvania endangered plant that
grows in the Michaux State Forest in Cumberland and Adams Counties. Currently there are four
extant populations that represent the most northern edge of the range in the United States. While
the species grows commonly in the southeast of the US, there is no current research to guide
management. Pollinator limitation studies were conducted on the Michaux populations in 2015
and 2016 by hand pollination and selfing experiments. Iris verna is incapable of autogamous
selfing but is capable of geitonogamous selfing, with no reduction in seed set. When analyzed
across all the populations, hand pollination revealed that I. verna is pollinator limited in the
Michaux State Forest, with one site resulting in a significantly lower seed set than the others.
Pollinator traps supported this by showing that the pollinator limited site had on average less
available pollinators. By understanding the reproductive biology of this species as well as the
pollinator needs, proper conservation action can be conducted to ensure the viability and
sustainability of this species in Pennsylvania.

Comparison of Heavy Metal Concentrations in Terrestrial and Aquatic Plants
in Vieques, Puerto Rico
According to recent studies (Mattina et al., 2003), plants have been found to
be reliable biological indicators for detecting toxins and heavy metals in their
immediate and surrounding environments. Upon root contact, both terrestrial and
aquatic plants can take up and bio-accumulate heavy metals. The Atlantic Fleet
Weapons Training Facility is south east of the main island of Puerto Rico on the
island of Vieques. The training range encompasses about half the area of the island
and was used for artillery missile training from 1941 until 2003. This area has since
been converted to a National Wildlife Refuge. We collected plant samples from four
sites located on public beaches in Vieques National Wildlife Refuge. On these
beaches we collected the leaves, roots and shoots of two species of coastal dune
dwelling plants: Scaevola taccada, and Scaevola plumieri. Using an X-Ray Fluorescent
spectrometer and an Inductively Coupled Plasma Optical Emission Spectrometer,
we identified the type and quantity of heavy metals found within the two plant
species. We compared the specificity of metal uptake in each plant species. We also
considered the effect of pH in the uptake of heavy metals in specific plant species.
Using these plants as primary indicators, we will generate information regarding
health, toxicity and contamination of the ecosystem, allowing us to provide
remediation recommendations and assess the impacts these metal levels may have
on other flora and fauna present.

The DNA Barcoding Project for the Arboretum at Penn State

Marcos Caraballo-Ortiz1,2, Uma Venkatesh1,2, Nan Jiang1,2, Sarah Chamberlain2, Shari Edelson3,
Alisha Barton3, & Claude dePamphilis1,2*

1. Biology Department, 208 Mueller Laboratory. 2. Penn State (PAC) Herbarium, 13 Whitmore
Laboratory. 3. The Arboretum at Penn State, 320 Forest Resources Bldg., The Pennsylvania
State University, University Park, PA 16802. *Author for correspondence: cwd3@psu.edu.

The Arboretum at Penn State is located on the University Park campus of Penn State University
in central Pennsylvania and comprises a living collection of over 1000 plant species and cultivars
from all over the world. The Arboretum at Penn State has the potential to link the scientific and
general community through research and education because it is part of a leading academic
institution with a broad educational mission and deep research expertise. We are currently in the
initial stages of a long-term research project that will combine resources from the Arboretum, the
Herbarium, and modern molecular lab facilities to build a rich source of data available for the
scientific and general community. Our objective is to develop a long-term sampling and DNA
barcoding project which will include all accessioned, perennial plants in the Arboretum. For each
sampled plant we are collecting reference herbarium specimens and creating a bank of flashfrozen and silica-dried tissue which can be used for a broad range of molecular applications. We
will generate molecular sequences from DNA barcode regions in plants amplified from genomic
DNA using PCR techniques. Barcode regions are standardized short sequences of DNA between
400 and 800 base pairs long that can be easily extracted and sequenced for most plant species.

The DNA barcodes in plants include three chloroplast (matK, rbcL, and trnH-psbA) and one
nuclear (ITS) gene regions. These and other regions can provide enough resolution to determine
systematic relationships of species, to detect cryptic species and gene flow patterns, understand
cultivar origins, and to examine genomic changes over periods of time (i.e., seasons or decades).
We will also create a bank of frozen and dried tissue which will be available for researchers to
conduct a wide array of very high resolution genomic (DNA and RNA), ecological, and
conservation research projects.

Shaun Collins, Washington High School, and Dr. Jason Kilgore, Washington & Jefferson
College, Washington, PA 15301

Is garlic mustard performance related to soil available phosphorus?

Garlic mustard is an invasive herb found throughout eastern deciduous forests. Not only
is garlic mustard non-mycorrhizal but produces glucosinolates that kill mycorrhizae;
thus, growth and success of garlic mustard may be related to soil available phosphorus.
In this pilot study, which is part of a larger multi-institutional project, we sampled rosette
patches along a 50-m transect, including number of adults and rosettes, and mean and
largest rosette leaf lengths. Three rosettes just outside each 0.25-m2 plot were clipped
aboveground for dried biomass, and five nearby adults were measured for height and
silique production. Canopy cover over each garlic mustard invaded and nearby
uninvaded plot (n=4 each) was measured using a concave densiometer. Soil pH from
each plot was measured using a 1:2 slurry of soil:distilled water allowed to settle for 1
hr. Small cation and anion exchange resin strips were installed below the O-horizon in
each plot for three weeks and analyzed for NH4 and NO3/PO4, respectively, at WVU.
Soil pH (p=0.53) nor PO4 (p=0.95) were not significantly different in invaded and
uninvaded sites, yet the negative association between pH and PO 4 in uninvaded sites
(r=-0.81, p=0.19) dissipated in invaded sites (r=0.44, p=0.56), suggesting that garlic
mustard interacts with soil pH and PO4. Mean rosette leaf length (r=0.74, p=0.26),
largest rosette leaves (r=0.82, p=0.18), adult height (r=0.74, p=0.26), and silique
production (r=0.83, p=0.17) were positively associated with PO4. While rosette density
(r=0.31, p=0.69) was positively associated with PO4, adult density (r=-0.81, p=0.18) was
negatively associated with PO4. Therefore, PO4 appears to contribute to higher rosette
density and larger plants, both rosettes and adults, and may be influenced by soil pH.
Future investigations may focus on PO4 uptake and plant composition,
microheterogeneity of soil resources, and experimental removal of garlic mustard
rosettes.

Elevated ectomycorrhizal hyphae abundance, increased acidity, and a lack of
alleleopathic effects on soil in forest understories with dense populations of
an invasive shrub, Berberis thunbergii
Authors: Sarah Daugherty, Arthur Link, Trey Turnblazer, Catherine Giles, Alison
Molnar, Cierra Snyder, & Dr. Ryan Utz.

Rapidly spreading invasive plant species potentially alter soil conditions and disrupt
the interactions between mycorrhizal fungi and native vascular plants. Berberis
thunbergii, an invasive shrub, has taken root and established dense understory
thickets in many parts of northeastern North America, resulting in reduced
recruitment of native trees. We sought to determine how the spread of B. thunbergii
affects the abundance and function of mycorrhizae in tracts of suburban forest in
western Pennsylvania to determine if allelopathic conditions were a cause of
reduced tree recruitment. During mid-summer, soil cores and root samples were
extracted from mature Acer species and Quercus species growing within heavily
invaded and nearby control areas at several discontiguous site locations. B.
thunbergii roots were separated from samples. Secondary and tertiary roots from
both B. thunbergii and trees were independently examined for ectomycorrhizal
fungi. We also recorded soil respiration rates, pH, and light levels at all study plots.
The percentage of ectomycorrhizal fungi colonization on Acer spp. and Quercus spp.
roots was nearly twice as high in trees growing within invaded areas. B. thunbergii
roots displayed zero percent ectomycorrhizal colonization. We also detected only
slightly lower soil respiration in the heavily invaded plots. Additionally, invaded
plots featured suppressed light levels and lower soil pH. Elevated levels of
ectomycorrhizal colonization could reflect greater transference of carbon resources
to fungi by trees due to suppressed soil nutrient concentrations caused by
competition from Berberis thunbergii. Our results suggest that B. thunbergii is not
allelopathic, but its presence does cause lower soil pH and light levels. Future efforts
will determine if B. thunbergii suppresses arbuscular mycorrhizal fungi, though our
preliminary results suggest that fungal hyphae abundance in roots is increased in B.
thunbergii invaded soils.

Title
Using ecological niche models to inform delimitation of cryptic species in Hawaiian
Coprosma foliosa Complex (Rubiaceae)
Authors
Diaz, Nicolas [1], Cantley, Jason [1], Walsh, Seana [2], Martine, Chris [1].
Short Description of work
The taxonomy among Coprosma spp. (Rubiaceae) in the Hawaiian Islands is complex,
making it difficult to properly identify taxa in the field or even with herbarium
specimens. Of particular confusion are taxa of the Coprosma foliosa Complex, which
currently includes four recognized species and many synonymized taxa. As currently
recognized, the complex consists of C. menziesii on Hawai‘i Island, C.
stephanocarpa and C. cordicarpa on Maui, and the widespread taxon C. foliosa on
Kaua‘i, Lana‘i, Moloka‘i, and O‘ahu. Taxa of the C. foliosa Complex occur in both
native and non-native dominated mesic forests and represent the lowest elevation
distribution of the genus in the archipelago. Their form varies from upright trees to lianas
>15 meters in length. A recent excursion in March 2016 helped elucidate morphological
and geographic differences garnered from morphometric analyses and field observations
for two new taxa segregated from the C. foliosa Complex. These analyses are augmented
by comparing environmental niche models among species within the Complex.
Effectively, these taxa replace C. foliosa on the islands on Moloka‘i and Kaua‘i. The
taxon from Moloka‘i is consistently a stout tree to over 10 meters in height, and most
conspicuously differs in having two different sized seeds per fruit, earning it a tentative
name of C. sp. ‘asymmetrisperma’. Asymmetry is also reflected in asymmetrical fruits.
The fruit apex is the result of the largest seed bulging farther than the persistent calyx,
shifting the calyx slightly off-center. The newly understood Kaua‘i taxon, tentatively
named C. sp. ‘longipedicellata,’ is different from other taxa in the Complex in being a
many-stemmed shrubby liana. In addition, flowers and fruits occur on considerably long
pedicels/peduncles, leaves are more pubescent, and stipule morphology differs slightly
compared to other members of the Complex.
Institutions
1 - Bucknell University, Biology, 1 Dent Drive, Lewisburg, PA, 17837, USA
2 - National Tropical Botanical Garden, Science and Conservation, 3530 Papalina Road,
Kalaheo, Hawaii, 96741, United States
Sources of Support
David Burpee Endowment, Wayne Manning Internship Fund

Emma Frawley
Pennsylvania Botany Symposium Abstract #1
New functionally dioecious bush tomato from northwestern Australia,
Solanum ossicruentum, may utilize “trample burr” dispersal
A new Australian species of functionally dioecious bush tomato of Solanum
subgenus Leptostemonum is described. Solanum ossicruentum Martine & J. Cantley,
sp. nov., is thought to be allied with members of the problematic “Dioicum
Complex” lineage, but differs in its short silvery indumentum, long calyx lobes,
larger stature, and an unusual fruit morphology that may represent “trample burr”
seed dispersal. The species occurs in a range extending from the eastern Kimberley
in Western Australia to far northwestern Northern Territory and has been
recognized for decades as a variant of S. dioicum W. Fitzg. Specimens of this species
were previously referred to by D.E. Symon and others as Solanum dioicum ‘Tanami.’
Ex situ crossing studies and SEM images of inaperturate pollen grains produced
morphologically hermaphrodite flowers indicate that this taxon is functionally
dioecious. The scientific name was chosen with the help of 150 seventh grade life
science students from Pennsylvania, USA.

Emma Frawley
Pennsylvania Botany Symposium Abstract #2
A Nuclear and Chloroplast Phylogeny of Maple Trees (Acer L.) and Their Close
Relatives (Hippocastanoideae, Sapindaceae)
This study reconstructs a molecular phylogeny using low-copy nuclear genes for the
tribe Acereae, comprised of the genera Acer and Dipteronia and a part of
Sapindaceae subfamily Hippocastanoideae. The primary objective is to test the
monophyly of the currently recognized taxonomic sections of Acer, and to ascertain
the relationships and geographic patterns among and between sections. This work
is complementary to published phylogenies of the nuclear ribosomal Internal
Transcribed Spacer (ITS) and several chloroplast genes (Grimm, 2006, Renner,
2008). Our data infer that sections Palmata, Trifoliata, and Rubra are monophyletic,
while sections Platanoidea and Acer are paraphyletic. Our results also suggest
recognition of six large, endemic, Asian clades. This information provides a
framework for understanding disparities in species richness, continental
disjunctions, and colonization success in Hippocastanoideae as a whole. It provides
insight into the genetic and morphological diversity of the sections of Acer. Further
research is necessary, however, as a few low-copy nuclear genes did not resolve
clades completely.

Hannah Fortini and Dr. Jason Kilgore, Biology Department, Washington & Jefferson College, 60
South Lincoln St, Washington, PA 15301
Could loss of FRAAME be a contributor to the ACESAC industry in southwestern
Pennsylvania?
Emerald ash borer is an invasive insect whose larvae feed upon and eventually kill all species of
the common ash tree (Fraxinus) in North America. The loss of a variably common and
competitive species brings about more space, light, and other resources that can enhance the
growth rates of other tree species. In this study, we compared the density of sugar maple (Acer
saccharum) seedlings and saplings as ash trees succumbed to EAB at the Abernathy Field
Station of W&J College. In addition to this research, we will be calculating the growth rates of
sugar maple trees throughout this period of ash tree mortality. Following the protocol
established by the Permanent Forest Plot Project (PFPP) of the Ecological Research a
Education Network (EREN), we used historical data and collected current data on tree diameter,
canopy cover, tree soundness, sapling density, and seedling density across six paired plots near
a forest edge and to its interior. Results show that over the last year, every ash tree that was
alive in the past in the Abernathy field station can now be categorized as dead, while the only
saplings that have emerged into tree status (i.e., >2.5-cm dbh) are that of sugar maples. In
addition, data collected for small stems and vegetation show that sugar maple stems are
remaining steady in number, while no ash saplings were recorded, but ash seedlings are quite
common.The loss of ash and concomitant increase in sugar maples emerging as trees could
limit other species from taking advantage of these liberated resources, thus affecting long-term
forest diversity. Conversely, the increase in sugar maple trees and their growth could become a
contributor to the maple sugar and timber industries.

Hayes, Daniel [1], Cantley, Jason [1], Jordon-Thaden, Ingrid [2], Martine, Chris [1].

A successful Solanum spp. (Solanaceae) greenhouse growth model using integrated pest
management.
Research greenhouse collections of Solanum are notoriously prone to pest infestations that often require the use of
pesticides for sustained growth and pest management. The use of Integrated Pest Management (IPM) systems as an
alternative to pesticide use is not well-documented for Solanum. With the aim to grow Solanum for studies in
reproductive biology and systematics without the use of heavy pesticides, an IPM system was implemented in our
small Rooke Research Greenhouse in 2013. Most of our study species are native to subarid tropical habitats of
northern Australia, but species from the Neotropics and temperate North America are also included in the collection.
The number and density of individuals has varied depending on current research projects, but the greenhouse has
supported nearly 400 individuals at its peak. Most study plants are maintained for more than twelve months and
experience continuous growth. With the focus on control, not eradication, practices aimed to reduce pest
establishment, reproduction, and dispersal have been successfully implemented. Biological control through the use
of natural enemies—predators and parasites—of common pests, alongside cultural, mechanical, and physical
controls have been carefully studied and adjusted for effectiveness and longevity. Observation of the beneficial
insect and target pest population levels and seasonality has aided in establishing an economically and labor friendly
IPM system. Plant growth and maintenance has been successful through active management of an IPM plan.
Common pests are still present, and likely always will be in low numbers, but a vigilant and adaptive IPM plan
focused on maintaining a sustainable predator-prey balance should continue to support our research agenda with few
limitations.
1 - Bucknell University, Biology Department, 1 Dent drive, Lewisburg, Pa, 17837, USA
2 - University of California Berkeley, 1001 Valley Life Sciences Building, Berkeley, CA, 94720, USA
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Composition of forest herb communities differs with agricultural land-use history

2

Marion A. Holmes and Glenn R. Matlack, Environmental and Plant Biology, Ohio University,

3

Athens, OH, USA
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Background

5

Herb communities in post-agricultural deciduous forests are distinct from minimally-disturbed

6

forests in composition and structure, possibly as a result of environmental filtering or demographic

7

processes. The general effects of land use are well-documented, but the potentially contrasting

8

impacts of specific agricultural practices are less understood. We examine recolonization of

9

herbaceous plant communities on post-agricultural land. We tested the hypothesis that community

10

composition would initially differ between stands with histories of pasturing and cultivation, and

11

that community types would converge through successional time as physical contrasts diminished

12

and species accumulate. As an alternative hypothesis, community composition potentially diverges

13

as populations are filtered by contrasting environments.

14

Methods

15

Forest stands were selected on abandoned pastures and cultivated fields to form a replicated

16

chronosequence spanning 0-80 years after canopy closure. Five minimally-disturbed mature stands

17

>120 years were included as a control. Stand age and land-use history were determined using

18

historical aerial photographs, surface microtopography, and soil profiles. Herbaceous vegetation,

19

environmental variables and soil characteristics were recorded.

20

Results and Discussion

21

Forest herb community composition changed through successional time and differed significantly

22

between pastured and cultivated sites. Forest species richness and abundance were greater in

23

pastured sites. Shade-tolerant native species accumulate through the chronosequence, suggesting

24

successional convergence, but composition is still distinguishable from the control at 80 years.

25

Community composition within age classes was influenced by environmental variables at each site,

26

demonstrating an interaction between site characteristics, forest age, and land-use history. Thus, the

27

legacy effects of agriculture persist for at least 80 years suggesting environmental and demographic

28

filtering. Full re-assembly of the forest herb community occurs on longer time scales than measured

29

in this project.

Luftman, Nathan (Undergraduate). Cantley, Jason. Martine, Chris.
Saltwater tolerance thresholds in the halophytic species Chenopodium
oahuense (Amaranthaceae) including a new segregate taxon from the Island of Moloka‘i in
the Hawaiian Islands.
The Hawaiian Islands have been long identified as a hotbed of biodiversity, with
widespread endemism across all islands. Chenopodium oahuense (Amaranthaceae), while
endemic to Hawai‘i, has been recorded on all but one island of the
archipelago. Populations of the taxon occur on sandy beaches, seacliffs, and in high
elevation subalpine habitats that are isolated from sea spray. However, baseline
information on seed ecology is not well known for this halophytic species. Therefore, to
test if a differential response to salinity has developed between populations inland and on
the coast, seeds of three populations (subalpine, beach, and seacliffs) were exposed to
artificial seawater to assess possible increased germination rates in the presence of salt,
which occurs for many other Chenopodium species. In a second experiment, germination
and growth measurements were assessed when exposed to different concentrations of
artificial seawater to simulate the effects of sea salt spray. The results and conservation
implications from these experiments are discussed including the recognition of an
undescribed taxon that has been only recently recognized from the seacliffs of Moloka‘i.
Using live and herbarium material to assess morphological differences coupled with
results from the sea water treatment experiments, we detail the distinctive characteristics
of this new taxon for the first time. Primarily, the taxon is most noticeably different in its
overall sprawling habit and semi-succulent leaves that may have evolved in response to
environmental factors that occur in its habitats, which are the world’s tallest seacliffs.

Lacey, L. Mae [1], Cantley, Jason T. [2], Martine, Christopher T. [3].
Novel taxon in a new national park helps to disentangle species boundaries among spiny
Australian bush tomatoes
Current studies on the spiny solanums (Solanum subg. Leptostemonum) of northern Australia
have generated numerous hypotheses related to species delimitation. Particularly unclear species
boundaries have been identified among close relatives Solanum watneyi Martine & Frawley, S.
eburneum Symon, and a putatively new taxon recently collected in Limmen National Park (S. sp.
‘Limmen’). The three andromonoecious taxa occur in the upper part of the Northern Territory and
are members of the Australian “bush tomato clade,” which encompasses around nine closely
related taxa. Solanum sp. ‘Limmen’ appears to share characteristics with S. watneyi and S.
eburneum, yet differs conspicuously in vegetative morphology. It is also geographically disjunct
from S. watneyi and S. eburneum, with populations currently recorded only in Limmen National
Park in the northeastern portion of the Northern Territory on clayey roadsides. This differs from
its closely related counterparts, S. watneyi and S. eburneum, which are found in the northwestern
expanse of the Northern Territory on well-drained limestone based sandy- or clayey-loamy soil
and on gray clay soil, respectively. Field collections in May 2014 and 2016 resulted in
procurement of specimens for rigorous morphological comparisons of these three taxa to further
investigate fruiting, floral, and vegetative characteristics. Plants grown from field-collected seeds
were utilized in morphological and molecular analyses in conjunction with field observations to
determine unique characters of S. sp. ‘Limmen’. Elucidating species boundaries among these taxa
has the potential to contribute to a body of information germane to conservation efforts as well as
ongoing parallel studies of plant-animal interactions and seed dispersal mechanisms within the
bush tomato clade. The description of this taxon as a new species represents one of the first new
taxa recognized as endemic to Limmen National Park, which was only established in 2012, and
highlights the importance of supporting additional biodiversity surveys in the region.

Keywords: Solanum, undergraduate research, Solanaceae, new species, Australia, andromonoecy,
species boundaries, national park

Geography of two rare forest herbs (Cynoglossum virginianum
var. virginianum L. and Obolaria virginica L.) in the Sourlands
of central New Jersey
Gemma Milly
Rutgers University School of Environmental and Biological Sciences,
Undergraduate Department of Ecology, Evolution, and Natural Resources
15 December 2015

ABSTRACT—To inform current and future plant species conservation efforts, research on
the biology of plant species is always needed, regardless of current species status. Ideally,
this research is performed before conservation action is needed, but resources for
research are limited. In this study, I examined two lower-priority (Nature Conservancy
“state-imperiled” rank S2) plants in New Jersey: Cynoglossum virginianum var.
virginianum L. and Obolaria virginica L. in a state hotspot for both species: the Sourlands
region of central New Jersey. I sought (1) to find and record the locations of occurrences
of these two species in the Sourlands region, (2) to map and describe general dispersion
patterns in each occurrence, and (3) to form a newly-detailed and locale-specific
description of the actual habitat of each species in the Sourlands region, in terms of
lithology, topographic factors, and plant community. I collected a combination of
geographic and botanical inventory data through intensive field surveying in the spring of
2015. At each located occurrence, I collected individual point data using a handheld GPS
receiver and subsequently analyzed the point data in relation to additional geographic
datasets describing lithology and topology using ArcGIS. An intensive plant community
plot survey contributed further information about species habitat. The occurrence
dispersion results showed strong co-occurrence of the two species but provided little
other information on typical dispersion pattern within an occurrence of either species.
Occurrences of both species tended to lie on south-facing diabase slopes of mature
mixed-hardwood forests. The resulting new habitat description presented here can help
inform future searches for these two rare species, as well as it has important implications
for the biological needs of each species in terms of conservation. Incidental observations
collected through the field surveying period raise numerous new questions as to the life
history of each of these species.

Plant Biology: Population Genetics
“Development of microsatellite markers for Scaevola plumieri"
Adriana Morales, Susan Witherup
Ithaca College, Ithaca, NY
Scaevola plumieri is a Caribbean native species, occupying coastal dune habitats in the
Greater and Lesser Antilles. We are interested in documenting the occurrence of
populations in the islands of Puerto Rico and exploring the possible impact of an invasive
congener, Scaevola taccada, on the number, range, and genetic diversity of the native
populations. As part of this research project, we have used microsatellites for estimating
the levels of genetic diversity within the S. plumieri. Microsatellites, also called short
tandem repeats (STRs) are short repetitive sequences that are susceptible to rapid
mutations. These polymorphic regions contain 1 to 6 nucleotide repeats, and the number
of repeat units at a locus may be different, resulting in alleles of numerous lengths. This
variation can be used to quantify genetic variation among individuals in a population. Four
primer pairs were selected for amplification trials in 82 S. plumieri individuals and 14 S.
taccada individuals. All four of the primer pairs produced a PCR product but only two
pairs revealed polymorphic amplification products among the individuals. Using the
polymorphic regions, we present a preliminary analysis of the population genetic diversity
of S. plumieri in Vieques including assessments of gene flow among populations,
inbreeding coefficients, and tests for Hardy-Weinberg equilibrium.

Steven Munden and Jason Kilgore, Biology Department, Washington & Jefferson College
Identification of old-growth forests in mesophytic forests

Abstract
Old-growth forests serve as a baseline to understand the effects of climate change, logging, habitat
loss, and invasive species within secondary forests. There are currently no standard protocols to
identify old-growth forests in the mixed mesophytic forested region in the East, whereas these forests
are more easily identifiable in the West. In this study, we developed and tested protocols to identify
old-growth forests within Bailey’s Eastern Broadleaf Forest ecoregion. A 50-m x 10-m belt transect
was used to survey tree species and size structure via diameter at breast height (dbh). Three methods
of measuring canopy cover were employed: leaf area index (LAI) via a ceptometer, concave
densiometer, and densitometer. We created a coarse woody debris (CWD) index based on length,
diameter, and decay class of downed trees. We used the known old-growth forest in Dysart Woods in
Belmont County, OH, as a positive control and a known managed forest stand at the Abernathy Field
Station, W&J College, in Washington County, PA, as the negative control. We then implemented these
protocols at potential old-growth sites within Washington County, PA. Due to the long history of
logging and mining in the county, we predicted that no sites would completely resemble the positive
control (i.e., old-growth forest). Tree diameter distributions for two of the Washington County sites
were very similar to the positive control, while the negative control had a higher median but much
less variation and fewer large trees. Canopy cover measured by concave densiometer was 6% higher
(95% CI 2.6% - 9.5%; Wilcoxon signed-rank test, p=0.043) than cover measured by densitometer.
Meadowcroft, a site where fallen trees are actively removed, had only one-third the CWD index score
as the positive control. These protocols may be useful to identify older stands for preservation as
future old-growth forest.

Sedge/Grass Meadow Restoration or Shifting Stable State in Lake Ontario Coastal Wetlands?
Authors: Eli L. Polzer*, Douglas A. Wilcox, & Kathryn L. Amatangelo
Format A
Abstract
The quality and extent of coastal sedge/grass meadow habitat in coastal wetlands along southern
Lake Ontario have been in a state of decline for decades, due to stabilized hydroperiod and invasive
cattail (Typha x glauca) encroachment. Monotypic stands with abundant biomass and litter
competitively displace native sedge/grass meadow plant communities and significantly reduce
habitat quality for fish and wildlife. Because key historical hydrologic processes will not readily be
restored, we used a large-scale cattail control experiment and a smaller scale revegetation study to
ask if it was practicable to recreate some degree of former wetland character and function. In 2015,
we created a series of channels and potholes through extensive cattail stands at two coastal wetland
sites and strategically constructed mounds from excavated material to mimic elevation and soil
moisture conditions at which remnant sedge/grass meadow communities persist. A 2x2 full block
factorial revegetation was conducted on the spoil mounds, incorporating seeding, planting, and
cutting. A cattail control experiment, incorporating biologically-synched mowing and herbicide
application, occurred concomitantly in the adjacent emergent zone. Post-restoration floristic and
hydrologic data collected in 2015 and 2016 were used to clarify plant assemblages and trajectory
patterns following restoration compared to pre-restoration data from 2014.
Our analyses demonstrate a substantial shift in plant community trajectory atop the mounds, with
subplot treatments facilitating replication of remnant sedge/grass meadow composition and
structure. However, floristic diversity significantly differed between the two zones at both sites,
due to differing soil bulk densities. Repeated measures analyses suggest that vegetation zones
continue to diverge over time following repeated cattail control treatments. While floristic and fish
habitat have improved since restoration, we are concerned that our efforts continue to provide only
a temporary solution, with the enduring legacy of cattail encroachment and internal feedbacks
goading the wetland system toward an alternative stable state.

Abigail Pristas and Jason Kilgore, Biology Department, Washington & Jefferson College

Could forest edges provide the ray of hope for ash regeneration?

Across the United States, ash (Fraxinus spp.) populations are on a steep decline due to emerald
ash borer (EAB, Agrilus planipennis) infestation. To prevent ash extirpation from northeastern
United States, we must focus on ash regeneration and management. Before this is accomplished,
we must first identify the conditions in which ash regeneration is successful. In this study, we
characterized the light environment across a range of forest cover to determine if certain light
conditions were associated with greater ash regeneration success. We used a ceptometer
(AccuPAR LP-80, Decagon Devices) to measure photosynthetically active radiation (PAR) and
ash seedling density along three transects running from an open area through the forest edge to
the forest interior. Highest densities of ash seedlings were found in the forest edge. However,
light intensity did not consistently vary across cover types; for example, PAR was highly
variable between adjacent meters, likely because dynamic cloud cover affected PAR at each
reading. Therefore, light levels were not strongly correlated (r=0.2-0.4) to ash seedling densities
in this study. In the second part of this study, to relate shade tolerance to development in ash
seedlings, we are measuring light compensation points (LCPs) of ash seedlings of different
heights and leaf areas in the field using a portable photosynthesis system (LI-6800, LI-COR
Instruments). We expect that plant size will be negatively correlated to LCP because a greater
leaf surface area increases total photosynthetic potential, thus lowering the LCP. Consequently,
the long-term persistence of ash in the eastern forests depends on the “orphaned cohort” of

existing seedlings along forest edges which should become the area of focus for regeneration and
management efforts.
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Abstract: Green roofs, a largely untapped technology in New York City, require a better
understanding how growing medium properties affect native plant assemblages from the
Hempstead Plains (HP) and rocky summit grasslands (RS). In this study, the effects of growing
medium depth and pH deviation from the industry standard of 7.8 on each native plant
assemblage are examined. Seven green roofs with 12 plots each of 10 cm and 15 cm growing
medium were planted across New York City in 2010. In July 2016, after the roofs had been left
unmaintained for a few years, plant coverage estimates, sward height, growing medium depth
and pH data was collected. It was found that growing medium depth correlates with increased
sward height and decreased bare ground percentage, but does not correlate to total living cover in
plots. It was found that pH deviation that resulted in more acidic pH levels favored taller plants
and less bare plots in both HP and RS plots and greater total living cover in RS plots, while the
inverse as true for HP plots which had greater total living coverage in plots with more basic pH
conditions. Dead plant material may account for the fact that total living cover does not increase
with increased growing medium depth, but bare ground cover decreases; therefore, deeper plots
support more overall biomass. pH influences both HP and RS plots, but the effect varies with
plant assemblage and should be considered when planting in an urban environment. Soil depth
seems to be a moderate predictor of sward height and bare ground coverage, but a weak
predictor of total cover. pH does not appear to be a predictor of total coverage or bare ground
coverage, however, is a weak predictor of sward height, specifically for HP plant assemblages.

Suppression of tree recruitment in deciduous forests by an invasive shrub, Berberis
thunbergii
Cierra Snyder*, Trey Turnblacer*, Arthur F. Link III, Sarah Daugherty, Ryan Utz
*Authors contributed equally
Species of invasive plants may dramatically affect native species and ecosystems, particularly
when invasive species are capable of forming dense populations. Berberis thunbergii (Japanese
barberry), an invasive shrub native to Asia, is rapidly spreading in deciduous forest understories
in the Northeastern United States. We sampled tree recruitment in randomly selected, 4 m2
quadrants in patches of forest that were heavily infested by B. thunbergii and in control plots of
periurban forest near Pittsburgh, Pennsylvania. Sapling recruitment of Acer, Quercus, and
Lauraceae species in B. thunbergii-invaded understories were drastically lower than the
uninvaded. Of the 55 total surveyed plots, all uninvaded plots contained saplings of at least one
native tree species while only 25% of the invaded plots contained saplings. Seedling densities in
control plots averaged 3.0 seedlings per square meter in control plots compared to 0.1 in B.
thunbergii-invaded plots. Our findings imply significant long-term consequences for the health
and diversity of deciduous forests where B. thunbergii persists, as native tree recruitment
appears to be significantly suppressed in forests where this nonnative species has become
established. Future investigations in our laboratory will attempt to determine the mechanism
preventing native trees from becoming established, as B. thunbergii may be outcompeting
native species for light, nutrients, and water or releasing an alleleopathic chemical.

Population Genetics of Japanese knotweed (Reynoutria japonica

) in North America
Acer VanWallendael and Steven J. Franks
Abstract
Japanese knotweed (Reynoutria  japonica) is a widespread invasive plant that has colonized much of
temperate North America. Previous research has indicated that Japanese knotweed may not reproduce
sexually in the wild, only propagate clonally through rhizomatous growth. However, the congener Giant
knotweed (Reynoutria sachalinensis

) readily hybridizes with Japanese knotweed, producing viable
hybrids. This study uses the modern Genotyping-By-Sequencing (GBS) technique to get a fine-scale view
of the population genetics of
 Reynoutria. Samples were collected from across the U.S., but focused on the
East Coast. DNA was extracted and sequenced using GBS. SNPs were called using the STACKS
platform. Admixture was analyzed using the program ADMIXTURE, and population structuring through
PCA and PCoA. PCA and PCoA indicate that geographic distance explains only a small amount of the
variation in genetic structure. Therefore, there is likely another factor influencing genetic structure,
possibly hybridization with Giant knotweed. Also, populations were not genetically uniform, indicating
that clonal spread is limited to small geographic areas. Admixture analysis best supported K=3, indicating
that current populations were descended from three distinct lineages. In general, genetic diversity is
highest near known historical introduction points for knotweed, including New York City and Asheville,
NC. Farther from these points, populations are more homogenous, indicating that several genotypes may
have been introduced, but later spread occurred through vegetative propagation. These results show
evidence of population structure in knotweed, but further conclusions require chromosome analysis to
distinguish hybrid species.

Title:
Are coefficients of conservatism always accurate in predicting species persistence? Comparing CoC
values with community composition data from the Western and Finger Lakes portion of New York to
determine anthropogenic disturbance thresholds for the state-rare vine American bittersweet (Celastrus
scandens)
Authors:
Scott Ward and Kathryn Amatangelo
Abstract:
Vascular flora have been assigned coefficients of conservatism (CoC) by regional botanists in an attempt
to develop disturbance thresholds for individual species and thus provide implications for management
and species conservation. While this method has an inherent level of bias, and can vary substantially
from state to state, it is an important foundation in conservation for the Northeast’s diverse floral
assemblages. In the summer of 2016, we assessed community composition of four sites in the Western
and Finger Lakes portion of New York State that support populations of the state-rare vine American
bittersweet (Celastrus scandens) in an attempt to see if the species’ CoC value of 6 was an appropriate
rating (meaning its ecological range is narrow and its community is stable). Study plots ranged in size
from 100 m2 to 150 m2, in which a modification of the Forest Inventory Analysis (FIA) method was
performed for the community. This method evaluated community composition ranging in scales from 1m2 quadrats, 2.82-m diameter shrub-plots and 100-150-m2 tree plots. Assigning all associated species
with its given CoC value, we then calculated the average score per site. Preliminary results indicate that
a CoC value of 6 may underestimate the vine’s disturbance threshold, considering one site exhibited a
mean CoC value of 1.85, and no site exceeded a rating of 4.04. These results suggest that anthropogenic
disturbance may not be the only factor contributing to species rarity within New York State, and that
other environmental and biological factors must be considered.
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Abstract:
Pennsylvania is one of nineteen states in the United States of America (U.S.A.) that exports wild
American ginseng (Panax quinquefolius L.) roots into the international marketplace under the
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
treaty. Given concerns over the sustainability of this centuries old trade, there is an urgent
need to better understand the wild supply chain along with any husbandry involved in the
production of exported roots. Since 2012, we have been employing an ethnobotanical approach
to gather confidential insight into wild ginseng supplies from Pennsylvania via an annual survey
instrument mailed to people involved in the sale of wild ginseng (gathered from licensed buyer
transaction logs). Results indicate that a variety of husbandry practices are used to produce
ginseng which ultimately is sold and traded as “wild,” ranging from intensive agroforestry (e.g.,
“forest farming”) to enrichment plantings (e.g., “stocking” of collection areas). Results obtained
between 2012 and 2015 revealed that 23% to 57% of sellers participating in this survey effort
indicated that their ‘wild’ ginseng originated from intentional planting on forestlands. This
scenario presents a dilemma regarding interpretation of “wild” harvest data because current
industry reporting mechanisms are inadequate to accommodate the complex range of
husbandry practices being utilized, and which often result in “wild” appearing roots. Moreover,
producer concerns and misgivings about issues such as price gouging, theft, taxation – coupled
with a lack of consensus around what actually constitutes “wild” – continues to drive secrecy
around forest based husbandry and cultivation practices. These results suggest that changes in
transaction reporting paperwork alone will not effectively bring clarity to supply origins. We
suggest that annual confidential surveying of root sellers could serve as an important tool to
help inform state and federal ginseng conservation and management programs.

