A\'f\
CHICAGO
BOTANIC

GARDEN

Rare purple form of the threatened
Pitcher’s th|stl\ Door\Co WI

\ \« /

\ ‘ v
A \ 4 1/
— d

N
\\4\

N

Compiled by Kayri Havens
2015



EXECUTIVE SUMMARY

Mapping Big Sagebrush

The Chicago Botanic Garden’s Plant
Science and Conservation department
had a remarkable year in 2014. On the
research front, a new NSF grant is
funding a project using emerging
analytical tools to incorporate
understanding of plant evolutionary
history into studies of prairie

community change, management, and
restoration. We also started modeling
current and potential distribution of several subspecies of Big Sagebrush, an important western
plant that provides habitat for Sage Grouse. From monitoring rare plants, to finding ways to
control threats to listed species, Garden scientists and students are positively impacting plants
and plant communities around the world.

Training the next generation of plant scientists and conservation biologists continues to be an
important activity in the department. The joint
graduate program with Northwestern University is
growing. Many of our students received fellowships
and awards in 2014, including a prestigious Smith
Post-doctoral Fellowship for our first PhD student to
graduate. Over 120 interns contributed to
important stewardship activities on public lands as
part of our Conservation and Land Management
(CLM) Intern Program. Students from middle school
through to post-doctoral researchers worked
alongside Garden scientists as part of the Science
Career Continuum.

On our own campus, the Garden’s lakes,
prairies, and woodlands continue to thrive
under our ongoing restoration and
management programs. In 2014, we added
356 accessions to our seed bank. Our
holdings now include 3113 accessions of
1,447 species helping to safeguard our native
plant species for future generations.

Garden lake shoréline
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RESEARCH PROJECTS AND CONSERVATION PROGRAMS

The Chicago Botanic Garden is a leader in the international effort to conserve and promote global
biodiversity. The Garden’s plant biology and conservation science program is providing national
and international leadership in conservation and training, engaging critical natural resource
management research, and offering a world-class science facility for researchers and students.
The program aims to help mitigate the loss of plant diversity and to foster an improved
relationship between humans and nature. Said another way, the Garden’s goal is no less than to
help save the planet by helping to save its plants.

To accomplish this goal, 45 staff, 39 graduate students, 178 interns, and over 65 volunteers in the
Garden’s plant biology and conservation science program focus their efforts on the five
interrelated research and action areas represented by the columns in the following figure.

* Genetic and Invasive Seed banking '* NU Graduate
species diversity species Plant = Program — M5
Plant/animal Habitat menitoring and PhD
and plant/ fragmentation program Conservation

fungal and Soil Land
interactions destruction restoration Management

Assisted Program (BLM)
migration Undergraduate
Loss of Restaration interns
pollinators ecology Science First
Declines in Urban ecology and College
population size (e.g., green First

roofs)

Climate change

The following project summaries are organized under these areas.

RESEARCH PROJECTS AND CONSERVATION PROGRAMS
Understanding Threats to Plants, Fungi, and Natural Areas

Phenology Projects — In partnership with the National Ecological Observatory Network (NEON)
and the Garden’s Education Department staff, we continued work on the Project BudBurst and
Floral Report Card projects. Project BudBurst is a national citizen science campaign that engages
the public to collect important ecological data about the timing of leafing, flowering, and fruiting
of plants (plant phenophasés-all of which are related to climate. The program has observers in
all 50 states. The Floral Report Card project consists of a network of identical climate change
monitoring gardens. Gardens are installed in Chicago, IL, Seattle, WA, Boston, MA, and Chapel
Hill, NC). Data collection began at all of the gardens in 2013 and continued in 2014. A special
section of the Project BudBurst website was created to provide information about the project
and house the data (Havens, Schwarz-Ballard, and NEON collaborators).



Seed Germination and Climate Change —In 2013, we began a project to understand the
temperature and moisture tolerance ranges for germination of numerous native species. Seed
recruitment is predicted to be one of the most at-risk stages for plant regeneration in a changing
climate. This project will focus on multi-species, multi-generational lab trials to characterize
tolerance ranges for germination, while field trials will test if any differences found are heritable.
These data will be employed as biophysical constraints in niche climate change models to
visualize their importance in predicting species responses to climate change. In using multiple
populations of common native plants, representing a gradient of neighborhood sizes, the results
will be applicable to a wide range of species and settings (Havens, Kramer, Finch, Vitt, Fant and
outside collaborators).

Gravel Hill Biodiversity — Much like wetlands, gravel hill prairies represent a microcosm within
the tallgrass prairie. The drier conditions support a unique plant community, including a number
of important endemic and rare species. With the fragmentation of the landscape, these habitats
are becoming increasingly isolated and many populations of these rare species are declining and
we are seeing reproductive failure in a number of species. In a comprehensive study of
community structure, GIS, demography, and genetics, we are investigating the decline of species
within these communities in the Chicago Region and Wisconsin Driftless area, focusing on Cirsium
hillii, Ascepias lanuginosa, A. viridiflorand Castilleja sessiliflor&his work will allow us to
identify critical threats to populations (e.g., invasive species, management, pollinator loss),
identify areas suitable for restoring these critical species, and improving reproductive fertility in
current populations. Information collected by the Plants of Concern monitoring program was
used to create Multi Criteria Evaluation models. By extracting data relating to soil attributes,

land cover, hydrology, and distance metrics, gravel hill prairie habitat was classified and models
were generated to identify suitable habitat based on variable weighting structures. The modeling
resulted in comparable suitability scores for each natural area regardless of the model chosen. A
number of restoration projects have been initiated with the help of this research and which will
be monitored. (Fant, Goad, Still, Braum).

Roof Top Ecosystems — City green spaces are being recognized as important components of the
urban ecosystem providing usable habitat for many organisms, including migrating species.
Green roofs are just one example of an urban green space, but they are both novel and rapidly
increasing in area within North America. Graduate student Kelly Ksiazek have been documenting
the ecological services that green roofs provide as well as describing the ecological services found
on the green roofs. Her work has resulted in three publications to date. (Ksaizek, Skogen and
Fant).

Restoration Ecology of Native Bee Communities — We have nearly completed a six-year study on
the influence of grassland restoration on native bee communities in the Chicago region, using a
chronosequence of restorations, unmanaged old fields, and remnant prairies (18 sites in all, each
visited three times during the growing season for three consecutive years). All field work and
species identifications have been completed—we found a total of 131 different species of bees.
We are currently analyzing our data to understand how different facets of bee community



diversity (taxonomic, functional, and phylogenetic diversity; at alpha and beta scales) respond to
site management, the passage of time, and plant community composition. We conducted bee
and vegetation sampling in 18 sites, analyzed surround land cover, and are now integrating
phylogenetic and community-level data to address these issues (Tonietto and Larkin).

PhragNet: A Cooperative Learning Network for PhragmitesManagement — We are completing
this project, in which we developed a collaborative network for adaptive management of the
invasive wetland plant Phragmites australicommon reed). Participants from throughout the
United States and parts of Canada implemented a standardized monitoring protocol in
Phragmitesimpacted areas slated for control and restoration. Hundreds of soil and leaf-tissue
samples were sent to the Garden for nutrient and genetic analyses that will be completed
shortly. The goal of this cooperative effort has been to “learn while doing,” harnessing the
collective efforts of wetland managers distributed over a broad geographic area to identify best
practices for controlling Phragmitesand reestablishing diverse native vegetation (Larkin,
Lonsdorf, Fant, Jacobi, Hunt, and outside collaborators).

Controls on Wetland Denitrification — Denitrification is a valuable ecosystem service performed
by wetlands that removes excess nitrate from waterways—a pollutant that causes
eutrophication, algal blooms, and hypoxia. It is hypothesized that traits of wetland vegetation
influence rates of denitrification. However, denitrification is difficult to study, and
methodological limitations have produced a literature filled with null, conflicting, and unclear
results. We are testing the hypothesis of vegetation effects on denitrification using promising
biogeochemical approaches that are under-utilized in wetland ecosystems. We are comparing
wetland systems dominated by a native ecosystem engineer, Carex strictdtussock sedge), which
imparts fine-scale topographic heterogeneity, with those dominated by the invasive grass
Phalaris arundinace@eed canarygrass), which leads to topographically and biotically
homogenous sites. We have completed two years of field data collection and controlled
microcosm experiments to investigate the efficacy of natural-abundance stable isotope methods
for measuring denitrification in wetlands (Hartzog, Larkin, and outside collaborators).

Using Plant Community Phylogenetics to Inform Restoration of Tallgrass Prairie Ecosystems —
We are using emerging analytical tools to incorporate understanding of plant evolutionary history
into studies of prairie community change, management, and restoration. We have found that
phylogenetic diversity of remnant prairies—how broadly from across the ‘Tree of Life’ their
constituent species are drawn—is an effective indicator of environmental conditions, community
change, and management history in remnant prairies. Restored prairies that we have analyzed to
date have significantly lower phylogenetic diversity than these remnant prairies, which serve as
targets for restoration. This could be one factor leading to shortfalls in restored prairies’
functional equivalency with restoration sites. In 2014, we received a 5-year, collaborative NSF
grant to test the effects of phylogenetic diversity on prairie restoration outcomes. The Garden is
the lead institution on this grant; collaborators are based at the Morton Arboretum, University of
Toronto-Scarborough, and University of Wisconsin-Eau Claire. This funding will allow us to
investigate patterns of phylogenetic diversity in existing restorations, perform restoration



experiments to test the relative effects of phylogenetic and functional-trait diversity on
restoration outcomes, and develop decision-support tools for restoration practitioners (Larkin,
Jacobi, Lonsdorf, Williams, Barak, and outside collaborators).

Long Distance Gene Flow and Hawkmoth Pollination — Long-distance pollination has widespread
implications ranging from limiting population divergence, accelerating the spread of adaptive
traits, disrupting gene complexes, and maintaining species cohesion. This is particularly the case
for floral traits where long distance pollinators act as agents of selection while also constraining
divergence. Since 2008, we have focused on Oenothera hatingtonii, an endemic to southeastern
Colorado, and in 2011, we initiated similar studies on Castilleja sessiliflora Colorado and
Illinois. We use a combination of field, greenhouse, and molecular tools to assess long-distance
pollination events via hawkmoths, the primary pollinator of both species. Analyses to date show
little genetic differentiation range wide in O. harringtoniijmplying high rates of gene flow among
populations. However, data on floral scent shows a geographic pattern whereby populations in
the south exhibit different scent compounds than those in the north part of the rangeWith
funding from the grant “NSF Dimensions of Biodiversity: Landscapes of Linalool: Scent-Mediated
Diversification of Flowers and Moths Across Western North America,” we are working with
collaborators from nine institutions to assess patterns of floral diversification in numerous
species in the evening primrose family, Onagraceae, [see below under Documenting and
Describing Diversity] (Skogen, Fant, Jogesh, Overson, Wickett and outside collaborators).

Species Distribution Modeling — In 2011, we started research in modeling the species
distribution of rare plants in the western United States. The project, funded by BLM, is examining
the current and potential distribution of over 500 rare plants, including many cacti species. In
2014, additional distribution models were created for most of the species being studied and staff
again spent time validating the distribution models for a small portion of our rare species.
Throughout the ground-validation process, we have verified approximately 140 rare plants
occurrences, of which nearly 60 are new. As a side benefit to the research project, we have
added hundreds of voucher specimens to the herbarium. These will be useful for other
researchers studying the flora of the West (Still, Vitt, and Havens).

Future of Big Sagebrush (Artemisia tridentata) in the Great Basin — In 2014, we started research
in modeling the species distribution of big sagebrush in the Great Basin of the western United
States. The project, funded by BLM, is examining the current and potential distribution of several
subspecies of this important plant. In 2014, the distribution models were created and staff again
spent time validating the distribution models and collecting new subspecies locations to improve
the models. Sagebrush is an important part of the western ecosystem and understanding the
distribution of the different subspecies, both now and in the future, can help understanding for
both flora and fauna of the West (Still and an outside collaborator).

Plants of Concern — Although the Chicago region is highly urbanized, it contains high quality
natural areas that support rare species. Land managers use rare species data in management
planning, but they are often unable to collect this data on a scale at which it is needed. Plants of



Concern (POC) was founded to address this need, and in 2014, POC completed its fourteenth
year of operation. Since this time, POC has trained and engaged 830 citizen scientists who have
contributed over 23,000 hours in the field and office. The program has monitored 235
endangered, threatened, and rare species at over 300 sites in 1,211 populations (element
occurrences) throughout the Chicago Wilderness region of Illinois, Wisconsin and Indiana. A
strongly collaborative regional effort, POC has worked with 111 public and private landowners
(Appendix 1). For their participation, these landowners receive critical data for use in
management planning. In 2014, grant funding supported a special focus on monitoring at
Midewin National Tallgrass Prairie (for the 12" year), Openlands Lakeshore Preserve, the Cook
County Forest Preserves, and Waukegan area dunes and ravines. Analyses of POC’s long-term
dataset are yielding critical information on rare species’ population trends in relation to
management activities on a region-wide basis. POC has become a recognized model citizen
science program, and staff have given talks at local, national, and international conferences, and
in 2015 were invited to submit a chapter on working with long-term volunteers for a book about
citizen science projects (Goad, Vitt, Braum, Steffen, Rosenbaum, Yates, interns, and
collaborators).

Using Spatial Analysis and GIS to Investigate Patterns in Rare Plants Monitored by the Plants of
Concern Program — The Plants of Concern (POC) Program monitors endangered, threatened, and
rare species in the Chicago region with the goal of assessing long-term trends in response to
management and environmental threats. Using the Conservation GIS Lab at the Garden, rare
plant population data from 2001-2013 are being analyzed and investigated. Exploratory GIS-
based spatial data analysis has produced various hypotheses associated with spatial and
temporal patterns of monitored rare plants, effects of management history, threats to rare plant
populations, presence of invasive species, etc. Spatial analysis of POC’s monitored rare plant
data facilitates visualization of patterns and adds a new dimension to already valuable data.
Maps, visuals, and data produced from this type of analysis create a medium of communication
that can enhance the message of conservation programs such as POC for scientists, collaborating
regional land managers, and the general public. One way these data are being used is to define
edaphic niche requirements for rare species. Starting with rare gravel hill species, this analysis
will feed efforts to gain greater, region-wide understanding of these conservative species (Goad,
Braum, Still, Fant, Yates, Rosenbaum, Intern Whidden, volunteer Van Daal).

North Shore Ravine Restoration and Conservation — Plants of Concern and other CBG staff have
been major contributors to conservation projects for lllinois’ north shore ravines, including
development of a rapid assessment toolkit for land managers to use in evaluating plant
communities in their ravines. In 2014 the second version of this assessment tool was developed
and tested. POC staff also served on a technical panel for climate adaptation planning with
regard to ravine restoration. Because ravine plant communities are dependent on the
microclimate created by steep topography and proximity to Lake Michigan, restoration activities
must consider how to ensure that restored ravines can withstand climatic changes. Long-term
monitoring at a suite of ravines by Plants of Concern is feeding efforts to control invasive plants
along the ravines and north shore of Lake Michigan. An invasive plant strike team will use



invasive plant location data collected by POC as a baseline for control efforts, and POC
monitoring will help to evaluate success of the effort. CBG staff have also assisted in the creation
of experimental native seed introduction trials in Highland Park Ravines, and data collected will
inform restoration practices for ravine communities (Goad, Steffen, Braum).

Understanding and Managing Invasive Aquatic Species — Invasive plants and animals pose
significant ecological and environmental threats to our aquatic systems. In cooperation with the
Northeast lllinois Invasive Plant Partnership, a final Early Detection and Rapid Response Plan for
Hydrilla verticillata in lllinoiswas prepared, and public outreach was conducted to elicit the
public’s support in detecting hydrilla (Hydrilla verticill&a) at the earliest possible opportunity
(this extremely aggressive invasive submerged aquatic plant has already been found in states
surrounding lllinois). In cooperation with the Park District of Highland Park, the Garden (again in
2014) installed and maintained a water garden feature at Jens Jensen Park that showcases 14
species of native water garden plants (and interprets the potential ecological damage caused by
non-native, invasive water garden plants). The Garden continued monitoring the Skokie Lagoons
for water hyacinth (Eichhornia crassipesnd water lettuce (Pistia stratiotey where dense
populations of both plants were found in fall 2013 (Kirschner, McGlynn, and Nagle).

Redistribution of Deep Soil Water by Tree Roots and Soil Fungi in Dry Seasonal Tropical
Forests — Studies of plant water uptake have largely focused on the role of roots. However,
mycorrhizal fungi can play key roles in moving water to plants and enhancing nutrient uptake
under dry conditions. Our study is in the Yucatan Peninsula, where extreme seasonality limits
growth in the dry season (January to June), and soil water levels drop 9 meters below the surface
to create an extremely dry surface soil and adverse conditions. Most trees lose their leaves, but
evergreen trees appear to utilize deep water in subterranean caves. We are using this system as
a proxy for climate change, particularly drought. We have found that the roots of 26 species of
trees can reach deeper water sources, suggesting that redistribution may be more widespread
than originally expected. There are also strong seasonal and site differences in mycorrhizal
fungal community structure, and moisture availability appeared to be more important than host
tree identity (Egerton-Warburton, Morgan, Herrera).

Genetic Diversity in Rare Species — The maintenance of biodiversity is an important objective of
many conservation plans. We are working with a number of institutions to assess the levels of
genetic diversity that currently exists in a number of rare species. This includes working with
Mike Howard (New Mexico BLM) on the critically imperiled Lepidospartum burgessihich is only
found in a few locations in southern New Mexico and north Texas, Christal Niederer (Creekside
Center for Earth Observation) on the federally endangered Castilleja affinisubsp. neglecta,Dr
Tom Kaye (Institute of Applied Ecology) on the federally threatened Castilleja levisectand Dr.
Ori Fragman-Sapir (Jerulsalem Botanic Garden) on the globally rare Iris vartanii.These types of
studies allow us to assess populations of critical concern and assist with management decisions
(Fant, Kramer, Basey, Havens, Williams, and collaborators).



Cirsium pitcher{Pitcher’s thistle) ~We have been studying the demography and genetics of
Cirsium pitchri, a threatened species that occurs around Lake Michigan for over 15 years. We
found that the species is in decline, and that all monitored populations are below replacement
rate due to numerous threats including invasive species, predation by goldfinches, and predation
by a biocontrol weevil (Larinus planusthat had been introduced to control weedy thistles. In
2011, we began demographic monitoring of the weevil-infested population in Wisconsin to track
weevil effects (which has continued to date). Since then our research team has documented
several other weevils impacting C. pitcheriincluding the biocontrol weevils, Rhinocyllus conicus
and Cleonus pigems well as Cassida rubiginosaBarisspecies. Currently we are working on
finding ways to control weevils without disrupting pollination, possibly by timing of chemical
control or by using scent traps. We completed feeding studies that tested whether the
biocontrol agents recently approved for spotted knapweed (Centaurea stoebeyould impact C.
pitcheri We found that Larinus minutusnd L. obtususlid not oviposit on Cirsium pitchefin
trials, but did feed on its floral tissue (Havens, Warneke, Vitt, and outside collaborators).

Echinacea angustifoligpurple coneflower) —Since 1995, Wagenius has investigated
consequences of habitat fragmentation in tallgrass prairie, focusing on Echinacea angustifolia
and its associated herbivores, pollinators, and competitors. In spring 2014, Wagenius found 2526
seedlings in an experiment plots that was seeded the previous fall. This experiment will quantify
the capacity for immediate and future adaptation of two population of EchinaceaDuring
summer 2014, Wagenius supervised a field crew with high-school, college, and post-graduate
students in collaboration with research associate, Dr. Jennifer Ison, in rural western Minnesota.
They continued measuring over 10,000 Echinacea angustifoliglants in long-term experimental
plots and assessed pollination and flowering phenology in several thousand plants. We harvested
about 1000 seed heads from experimental plots that are being analyzed by a dozen volunteers
who will count and weigh the fruits. Results of this work will elucidate the interplay of evolution
and demography in fragmented populations. NSF will continue to fund this project until 2017
(Wagenius, English, Beck, and Ruth Shaw at University of Minnesota).

Lepidospartum burgess{burgess broomscale) — Lepidospartum burgesssian endemic plant of
the Salt Basin of west Texas and southern New Mexico. The species occurs on various land
ownerships including private lands (in Texas), state of New Mexico lands, public land managed by
the Bureau of Land Management, and on National Park Service lands within the Guadalupe
Mountains National Park. BLM has observed and monitored a population of approximately 5,600
plants in New Mexico since the mid-1980s. Censuses have shown a prevalence of mature and
decadent plants and few juvenile plants in the population. Further investigation has shown this
species rarely produces seed, and that it appears to be sustained by asexual reproduction
(cloning via root shoots). The Garden has helped BLM-New Mexico determine that populations
are not genetically monocultures. We compared this genetic variability with the congener
(Lepidospartum latisquamumndetermining degree of asexual growth in these populations
(number of clones and distance between clones), and determining relatedness within these
population. The main finding is that L. burgessik not genetically depauperate compared to L.
latisquamumin 2014, we found seed and were able to successfully germinate seeds. We also



worked with CREW at the Cincinnati Zoo to develop tissue culture procedures for L. burgessii
(Williams, Fant, and Havens).

Lespedeza leptostachyfprairie bush clover) — Since 2000, we have been monitoring
populations of this federally threatened gravel hill prairie species at Nachusa Grasslands in
Franklin Grove, lllinois and at Harlem Hills Nature Preserve (part of Rock Cut State Park in
Rockford, lllinois) to determine best management practices. In 2014, the stewards at Nachusa
Grasslands will begin to introduce bison to the site and we will be studying the response. Bison
increase the spatial heterogeneity of the landscape by grazing and other activities, opening up
potential habitat for prairie bush clover. We will be using remote sensing techniques to capture
this landscape-scale phenomenon and integrate the findings with our ongoing population studies
(Vitt, Havens, and outside collaborators).

Mitigating Threats

Seed Banking — The Garden’s Dixon National Tallgrass Prairie Seed Bank continues to collect and
preserve germplasm of native plant species from the Upper Midwest. In 2014, we added 356
accessions to the bank. Our total holdings include 3336 accessions of 1479 species. We also
collected seeds on contract from the U.S. Forest Service. We continue to be an active partner in
the national “Seeds of Success” (SOS) program. Megan Haidet, hosted by the Bureau of Land
Management, coordinates all Seeds of Success activities. The Seeds of Success National
Collection contains more than 16,500 seed collections which are stored at the USDA Agricultural
Research Service facilities. In addition to long-term conservation storage, SOS collections are
available for research, restoration, and rehabilitation (Havens, Haidet, Vitt, Yates, and
Sollenberger).

GIS for Targeted Seed Collection in Midwestern National Forests — The Conservation GIS Lab is
utilizing GIS element occurrences of Regional Forester Sensitive Species (RFSS) and topographic
map data to create strategies for more efficient targeted seed collection in Hoosier National
Forest in southern Indiana and Shawnee National Forest in southern lllinois. GIS products include
a series of hard-copy maps for field collection (18 Natural Areas, Shawnee National Forest,
Susanne Masi, June and September, 2014; Hoosier National Forest, Dave Sollenberger, July,
September, and October 2014), as well as Trimble Juno GPS files for on-site navigation to
targeted sensitive species populations. In 2014, 26 of the 42 collections made in association with
the U.S. Forest Service RFSS collecting contract employed GIS targeted seed collection strategies.
This framework will allow collection to continue efficiently in these forests in subsequent years
and potentially expand to other area forests per our collection contract with the USFS (Yates,
Sollenberger, Masi).

Conservation and Restoration in Changing Environments (CARICE) — Garden scientists and
graduate students have been working on conservation- and restoration-related research in the
arid regions of the western United States since 2002. Much of the native habitat in the western
United States is degraded as a result of changes imposed by invasive species, altered fire regimes



and land use patterns, and a shifting climate. These changes will only become more prevalent in
the future. To ensure the region’s unique plant and animal diversity—and that the ecosystem
services it provides is resilient in the face of these changes—restoration on a large scale is
needed. To help make restoration efforts as efficient and effective as possible, we conduct
research to inform native plant materials development and restoration. Most of our work
currently occurs on the Colorado Plateau. In 2014, we collected seed and utilized available Seeds
of Success collections to establish research trials in the greenhouses and growth chambers at the
Garden, began compiling data from multiple sources on historical use of species and seed sources
for restoration, including post-restoration monitoring data to assess outcomes, and continue to
monitor long-term study plots in Utah and Colorado in order to: 1) identify and help develop
appropriate native plant material for restoration that is focused on potential ‘native winner’
species that may improve restoration outcomes in degraded sites, and 2) quantify how species
and seed source selection impacts ecosystem function in restored habitats. We use a range of
ecological and evolutionary tools and approaches to carry out this research, and we work with
the Colorado Plateau Native Plant Program and other partners across the country to ensure our
research helps address high-priority restoration needs (Kramer, Fant, Skogen, Larkin, Still, Barak,
Foxx, Talkington, Eshleman, Havens, and outside collaborators).

Determining genetic diversity of ex situcollections

How genetically diverse are ex situcollections of rare and endangered plant species? It is
important to understand the genetic diversity held by ex situcollections and develop tools and
techniques to increase this diversity wherever possible. This is important because ex situ
collections that are not genetically diverse are of limited value to the long-term conservation of
the species. We are working with collaborators across the country to use molecular genetics to
understand how effectively the genetic diversity found in wild populations of threatened species
is captured in ex situcollections. We have worked with a threatened cycad from Belize (Zamia
decumbenf a threatened oak species native to the southeastern United States (Quercus
georgiang, and a critically endangered species from Hawai’l (Brighamia insignijs These results
will be used to help conservation scientists build more genetically diverse ex situcollections for
these species and related species, and will also be useful to inform any future reintroduction
efforts for these species. (Fant, Kramer, and outside collaborators)

Determining Genetic Limitations to Native Plant Restoration — An important goal of any
reintroduction is to provide sufficient genetic variability to buffer against changing selection
pressures and to ensure the long-term survival and continued evolution of a species. Genetic
erosion during the creation of a reintroduced population can have a large impact on long-term
success. Reintroduction of a new species involves collecting wild seeds, bulking in seed-increase
beds, propagation in tubes and direct sowing into reintroduction sites. All of these steps have the
potential to create bottlenecks which diminish genetic representation. Working with two long
term restorations, Cirsium pitcherin lllinois Beach and Castilleja levisectm western Oregon and
Washington, we hope to determine if there are any potential bottlenecks in the nursery
propagation process where: 1) genetic diversity is being lost, or 2) certain seed sources are
favored which then predominate in reintroduction sites. We have also recently initiated



collaboration with Eroymson Restoration at Kankakee Sands to develop a protocol to produce
genetically diverse and ecologically appropriate seeds of vulnerable species for restoration.
Vulnerable species are often excluded from restorations seed mixes as few populations are large
enough to sustain seed harvest. Using an integrated approach we are attempting to determine
the best methods for increasing seed production to increase their usage. (Basey, White, Fant,
and Kramer).

Ravine Seed Trial — The ravines found along the western shore of Lake Michigan are a unique
natural habitat found in the Chicago region. The steep topography and cool, moist lake breezes
that flow into them from Lake Michigan support a variety of rare plant communities. These
natural areas are under threat from intensive urbanization, invasive species, and lack of
management. Severe erosion, increasing shade levels, and loss of vegetative ground cover are
some of the serious threats impacting these environments. In cooperation with the Park District
of Highland Park, Garden staff are involved with designing and implementing management
strategies and seed trials to determine which methods are most effective in re-establishing native
species to these highly degraded systems. During 2014, data was collected on the first year of
seed germination trials under four treatments to determine what might constitute a successful
seed mix and treatment for ravine restoration. (Steffen and Park District of Highland Park staff).

Grassland Bird Population and Habitat Management in the East Gulf Coastal Plain — With a
grant from the American Bird Conservancy, we are continuing to collaborate with U.S. Fish and
Wildlife Service’s East Gulf Coastal Plain Joint Venture (EGCPJV) to develop predictive models that
relate focal species population dynamics to habitat dynamics and habitat management actions. A
key component of this work includes communicating with partners of the EGCPJV to understand
the kinds of decisions they make regarding grassland habitat management to ensure the utility of
the project outputs to these decision makers. The model will ultimately link habitat

management actions to grassland bird population dynamics and allow managers to

evaluate habitat management strategies in terms of focal species population targets (Lonsdorf).

Developing Sustainable Pollination Strategies for U.S. Specialty Crops — Specialty crop
pollination (apples, cherries, blueberries, etc.) is dependent on honey bees for pollination, yet
their future ability to meet crop pollination demands is uncertain and honey bee populations
are facing significant challenges. Besides honey bees, there are many other strategies that
growers may employ to diversify the sources of crop pollination. Funded by a grant from the
U.S. Department of Agriculture, we are collaborating with researchers from universities, industry,
NGOs, and government to develop decision-support tools for growers of specialty crops. Our
long-term goal is to develop and deliver context-specific Integrated Crop Pollination (ICP)
recommendations on how to most effectively and economically deliver diversified sources

of pollination to specialty crops. We define ICP as the combined use of different pollinator
species, habitat augmentation, and crop management practices to provide reliable and
economical pollination of crops. Through this project, we aim to improve sustainability of U.S.
specialty crops and thereby help ensure continued ability of growers to reap profitable returns
from their investments in land, plants, and other production inputs (Lonsdorf).



Designing Decision Support Tools for Invasive Species Management — With a grant from the U.S.
Fish and Wildlife Service, we continue to developed internet-based decision support tools for
land managers dealing with invasive species that integrate monitoring, management

objectives, and actions with predicted outcomes determined through the monitoring efforts—
ultimately uniting scientific research with conservation practice. Developed after years of
collaborative work, the tools promote cooperative learning and facilitate more rapid, adaptive
management among land managers who would otherwise be dealing with a common problem on
their own and learning more slowly. The tools are currently being used by National Wildlife
Refuge managers throughout the Great Plains to more effectively control Kentucky blue grass
and smooth brome grass that have invaded prairies. The tools are also being used by land
managers at the Minnesota Department of Natural Resources and The Nature Conservancy. In
2014, we also developed and delivered decision support tools in the Midwest and Northeast to
help managers remove reed canary grass and Phragmitesrom wetlands (Lonsdorf, Jacobi, Hunt
and Larkin).

The Contribution of Fungal Macromolecules to Soil Carbon Sequestration — Fungi constitute a
major portion of belowground biomass in many soils and thus, are considered to be a major
contributor to carbon sequestration. While there has been substantial research directed toward
defining the roles that fungi play in the soil carbon cycling, and especially toward measuring
biomass and activity, there is very little information on how long fungal tissues persist in the soil
and in what chemical form. We have completed a chemical analytical survey to document the
abundance of key chemical groups during tissue decomposition and the microbial consortia
responsible for the decomposition of tissues using next-generation sequencing. Information
from this survey will be used to determine the extent to which carbon fluxes from fungi
contribute to soil carbon sequestration. This study is supported by funding from the American
Chemical Society (Egerton-Warburton, Morgan, Sedillo, Ali, Schultz, Blair, and Schreiner).

Restoration of Soil Systems as Integral Components of Management Practice — Prairie and
woodland restorations are typically assessed solely by their above ground visible characteristics,
such as plant diversity and productivity. However, in neglecting to assess belowground
ecosystem health, we may be missing half of the picture. The importance of soil ecology has
often been overlooked in restoration efforts, and often disregarded as a mere “black box.” This
project addresses below-ground ecosystem health by examining the effects of restoration
management on woodland and prairie soil quality (fertility, carbon storage, aggregation, and
fungal and microbial community composition). These results will better inform restoration
practitioners about the outcomes of current management practices particularly with respect to
carbon sequestration (Palmer, Hevey, Egerton-Warburton, Yost, and Sedillo).

100 Sites for 100 Years — This project investigates the aboveground and belowground impacts of
restoration practice on a regional scale and is conducted in collaboration with land managers in
six counties in lllinois and Indiana (Umek, Heneghan, and outside collaborators).

Using Remote Sensing to Quantify European buckthorn Invasion on a Landscape Scale — In this
project, measures of vegetation structure collected from satellites will be compared with on-the-



ground measures of vegetation to refine a model that detects and quantifies the distribution of
the invasive shrub European buckthorn throughout the Chicago metropolitan region (Umek and
outside collaborators).

Assemblage and Diversity of Litter-Decomposing Fungi and Consequences for Nutrient Cycling
in Restored Urban Ecosystems — This project combines high throughput sequencing and enzyme
to address the roles of fungal diversity and functioning in the decomposition of native plant
materials in remnant and restored prairies along a restoration gradient. (Umek and Egerton-
Warburton).

Soil Processes that Feedback to Woodland Structure following the Removal of Exotic, Non-
Native Shrubs — This project investigates multiple methods of soil manipulation and seed rates in
an European buckthorn-invaded woodland to determine the impact of restoration practices on
below-ground processes central to nitrogen cycling. This research was conducted in part with the
involvement of an NSF-funded REU student during the summer of 2014 (Umek, Egerton-
Warburton, Millison, and outside collaborators).

Natural Areas Conservation and Management — The Garden’s 225 acres of natural areas,
including McDonald Woods, Dixon Prairie, Brown Nature Reserve, Skokie River Corridor, and the
Garden Lakes, are managed to enhance habitat quality and increase native floral and faunal
diversity. Due to extensive damage caused by the emerald ash borer, all ash trees were removed
along the Garden’s perimeter on Lake Cook and Green Bay Roads; in addition, staff removed ash
trees in McDonald Woods, Brown Nature Reserve, Skokie River Corridor, and the Plant Science
Center. Prescribed burns were conducted in McDonald Woods during spring 2014. Invasive
plants, in particular, pose significant threats to these ecosystems. Aggressive management of
invasive plants species continued in the Dixon Prairie and the Skokie River Corridor. The common
reed (Phragmites australjsin particular, poses increasingly difficult management challenges
within the Garden’s shoreline and wetland areas (Kirschner, Steffen, O’Shaughnessy, Nagle, and
Jabcon).

Enhancement of the Prairie and in the Skokie River Corridor — Experimental planting and
seeding of native herbaceous species, particularly native grasses, continued in a significant
number of new sites in the Dixon Prairie and the Skokie River Corridor. Replacement planting of
native grasses occurred in the gravel hill prairie where the presence of little bluestem
(Schizachyrium scoparjys characteristic grass of this dry prairie, has declined probably due to
vole herbivory. A more frequent fire regime of the gravel hill prairie has been implemented in
recent years in an effort to remove vole cover. Ten bur oaks (Quercus macrocarpaf three local
genotypes and three scarlet oaks (Quercus coccingavere planted on the west side of the Skokie
River to advance savanna development. Unfortunately, weather conditions precluded the
planned prescribed burn in the Skokie River Corridor during fall 2014 (O’Shaughnessy and
Jabcon).



Documenting and Understanding Diversity

Revision of the Genus Artocarpus(Moraceae) - With a NSF grant, the Garden is working with
international collaborators in Southeast Asia to study the distribution and evolution of an
economically important group of plants. With approximately 70 species, Artocarpusis the third
largest genus in the plant family that contains figs and mulberries (Moraceae). Artocarpus
contains numerous economically important species (grown for timber and fruit) native to
Southeast Asia. Two species, jackfruit and breadfruit, are cultivated throughout the tropics. By
collecting location data, herbarium samples, and DNA from plants, the goal of this project is to
produce a comprehensive taxonomic revision of Artocarpuswith discussion of character
evolution and ecology, distribution maps, identification keys, and online access to an image
database. Information on breadfruit and jackfruit origins and cultivar diversity also will be
included in the revision. In 2014, work on the project focused on analysis of DNA and
morphological data as well as botanical illustrations (Zerega, Williams, Gardner and outside
collaborators).

Pollination in Genus Artocarpus(Moraceae) — The Moraceae family (ca. 1,000 species) includes,
figs (Ficug, mulberries (Morus), and breadfruit (Artocarpus$. Mulberries are wind pollinated,
while figs have one of the most fascinating pollination modes, which is often used as a classic
example of coevolution between plants and insects. In the obligate mutualism found in all fig
species, female fig wasps use the enclosed fig inflorescence as a brood site, laying their eggs in
some of the ovules and pollinating others. The offspring hatch and mate inside the fig. The
pollinator and host are entirely interdependent on one another for reproduction. Interestingly,
very little is known about pollination in the rest of the family, leaving the question, how did such
a specialized pollination syndrome evolve from wind pollination? Studying other members of the
family may help reveal the answer. Work focuses on pollination experiments on several
Artocarpusspecies in Sabah, Malaysia on the island of Borneo. To date findings indicate
pollination in some species may involve a tripartite mutualism between the plant, fungi, and gall
midges. Some species may be pollinated by moths, beetles, or small flies. The work may also
result in the identification of insect and fungal species that are new to science (Gardner and
Zerega).

Fossil Plants in Mongolia — Mongolia has an abundance of fossil deposits that date to the early
Cretaceous (approximately 100 to 130 million years ago), when flowering plants first appeared in
the fossil record and then rapidly diversified. The fossil record is the best source of evidence to
document the origin and early evolution of a group of plants such as the angiosperms. Although
much paleontology work has been done in Mongolia on dinosaurs and other vertebrate fossils,
very little paleobotanical field work and research has been undertaken in this part of central Asia.
This project seeks to document fossil plants from several Early Cretaceous age localities that have
exceptional preservation of plant material. The project team includes paleobotanists from the
Garden, Yale University, and Niigata University (Japan). A grant from the National Science
Foundation is funding this study for three years (2014-2017; Herendeen, Herrera).



Evolutionary Relationships and Diversity in the Legume Family — The legume family, which
includes important crop plants (e.g., beans, peas, and soybean) and many other economically
important species is the third largest plant family with approximately 730 genera and 19,400
species found in all parts of the world. In addition to being the source for economically important
plants, the family is also important ecologically because legumes dominate many tropical
ecosystems. An international team of botanists is working to develop a better understanding of
the diversity and evolutionary relationships in this important family. During 2014, this team
presented two symposia at the Latin American Botanical Congress in Brazil and conducted a
workshop that included a large international group of legume systematists to discuss a new
proposed classification system for the family (Herendeen and Radosavljevic).

Biodiversity of Symbiotic and Lignin-Degrading Fungi in Seasonal Dry Tropical Forests —
Seasonally dry tropical forest systems are globally and regionally threatened by urbanization,
land use change, and climate change, yet they are of high conservation value. Asin many
systems, there is little knowledge of fungal diversity. Our objectives are to document seasonal
baseline data of community composition and diversity of arbuscular communities in three
seasonally dry tropical forests of the Yucatan Peninsula; these forests differ in patterns of
precipitation. We are also investigating the diversity of lignin-degrading fungi in the Yucatan,
Mexico. These studies are using a combination of morphological, molecular, and metagenomics
approaches to documenting diversity. This research was conducted with a grant from
Northwestern University’s Initiative for Sustainability and Energy program, and the involvement
of a College First alum during summer 2014 (Egerton-Warburton, Morgan, Herrera).

Biodiversity, Biogeography and Conservation of Cantharellacae — Cantharellace includes choice
edible fungi such as chanterelles and trumpet fungi. They also are important beneficial
symbionts of forest trees. Many species in the group are listed as threatened and endangered in
countries that list fungi. Activities in 2014 focused on completing work on documenting the
diversity of the group in the Chicago region. DNA analyses confirmed the occurrence of an
undescribed species in the yellow chanterelle group -- this species is provisionally named
Cantharellus chicagoensishe research also documented for the first time the occurrence of a
recently described species previously known only from western Wisconsin. A final draft of a
manuscript reporting on these studies was completed and will be submitted in early 2015. A
proposal to NSF to study the global diversity and ecology of the group was submitted to NSF, but
was not selected for funding (Mueller, Wilson, and collaborators).

Biodiversity, Biogeography, and Conservation of Laccaria— Laccariehas been used as a model
group to study fungi that form ectomycorrhizas (beneficial symbionts of forest trees). Activities in
2014 saw the completion of a multi-year project that combined information from long-term
fieldwork with DNA analyses to document the group’s diversity, evolutionary relationships, and
biogeographic patterns. This resulted in the most comprehensive study of any genus of
ectomycorrhizal fungi. A final draft of the first in a series of manuscripts resulting from this work
was completed. A study initiated in 2013 with colleagues from Australia and New Zealand to
investigate the role of climate in shaping diversity and distribution patterns of macrofungi was



expanded and a proposal to NSF to carry out the work was prepared (Mueller, Wilson, and
collaborators).

Undrstanding the Population Biology of Mushrooms and Related Fungi — Lack of information on
the population biology of fungi has greatly hindered efforts to understand their biology and to
include them in conservation discussions and action plans. Studies have been severely limited by
difficulties in obtaining genetic markers to differentiate among individuals and populations
needed to examine issues such as fragmentation, the effect of pollution, and potential over-
harvesting for food. A pilot project to use newly developed high-throughput DNA sequencing
tools to obtain informative markers was completed in 2013 and the resulting manuscript was
published in 2014. Fieldwork in Montana and Wyoming by Mueller obtained samples for an
investigation that is using these techniques to compare the population structure of two closely
related Laccaria species that differ in their reproductive biology (Mueller, Wilson, and
colleagues).

Studying the microbiome of Vanilla orchid roots -- Vanilla is an economically important crop
used for flavoring and fragrances. The vanilla "bean" isn't a bean, it is the fruit of the vanilla
orchid. This project is investigating if different cultivation practices influence the associated fungi
and bacteria (beneficial as well as pathogens) found in the roots of vanilla orchids using NextGen
sequencing approaches. The study is being undertaken as part of an international team focused
on factors influencing the production of vanilla (Mueller, Johnson, and colleagues).

Early Land Plant Origin and Diversification — Approximately 470 million years ago, the first plants
to inhabit land arose from green algae. Subsequently, these plants diversified to form the
foundation of all terrestrial ecosystems. As part of a collaboration with the 1KP project (a
multidisciplinary consortium of plant biologists and bioinformaticians led by researchers at the
University of Alberta and Beijing Genomics Institute-Shenzhen), we developed methods to
process large amounts of DNA sequence data to better understand the origin and evolution of
early land plants. In 2014, we used these data and these methods to shift our view of how early
land plants are related to each other and to groups of plants that have a more recent origin. We
are now expanding this research to understand the role in plant diversification played by genes
transferred directly from fungi to early land plant genomes (Wickett, Johnson, and outside
collaborators).

The Moss Tree of Life — Pleurocarpous mosses are traditionally defined as having short, lateral
reproductive branches. Pleurocarps (Hypnanae) comprise the most speciose lineage of mosses, a
result of an explosive radiation during the Jurassic, at a time when flowering plants began to
dominate many terrestrial environments. Repeated, multi-directional habitat transitions
occurred as this group evolved, leading to the loss of morphological characters that may be used
to describe groups. Furthermore, phylogenetic analyses based on targeted gene sequencing have
been unable to resolve many relationships, including those along the backbone, within the
pleurocarps. In 2013, we began work on an NSF-funded project, Assembling the Pleurocarpous
Moss Tree of Life. We are currently using cutting-edge techniques in DNA sequencing to better
understand the evolution of this diverse group of plants. We have recently discovered that there



may be genes restricted to these mosses that are not found in any other plant group, and we
have been validating and following up on these results in 2014 (Wickett, Johnson, and outside
collaborators).

Diversification of Diatoms, a Hyperdiverse Group of Photosynthetic Marine Algae (brown algae,
Heterokontophyta) — Diatoms account for roughly 20% of global primary production, while
making up less than 0.2% of primary producer biomass. Additionally, they are the key drivers of
biogeochemical silica cycling and have acquired a diverse set of metabolic pathways including a
complete urea cycle (previously only known from animals), iron-concentrating mechanisms, and
polyamine biosynthesis. Surprisingly, these diverse functional traits were all enabled by the
acquisition of genes transferred horizontally from bacteria. We have sequenced the nuclear
genomes of five diatom species and are using these data to reconstruct the diversification of
diatoms, both in species numbers and in functional diversity, and to characterize the relative
importance of endogenous (novel genes acquired though duplications, e.g., polyploidy) and
exogenous (transferred from bacteria) sources of genetic variation in the speciation and
functional diversification of diatoms (Wickett and outside collaborators).

Diversification in Floral Color of Castilleja spp.— Understanding the factors that contribute to
the maintenance of polymorphisms and divergence in traits is key to informing our
understanding of speciation. This is particularly true of floral traits as they ultimately promote
reproductive isolation in closely related individuals. Changes in floral color have the potential to
attract novel pollinators that subsequently exert selective pressures on other floral traits, even if
the initial color shift reflects a response to other factors. Yellow floral pigmentation is considered
to be a component of bee pollination syndromes, whereas red flowers are associated with bird
attraction and bee exclusion, although other non-pollinator agents can also exert selection on
floral traits through associations of floral color with stress-related functions. The hemiparasitic
genus Castillejahas over 200 species in North America, which has multiple shifts in floral color
and form. A Midwest native, Castilleja coccineaas bracts which range from yellow, orange and
orange-red, with different color morphs being found within close proximity to each other and
even within the same population. Meanwhile, Castilleja affinisvhich grows in Coastal California,
a floristic hotspot, has three subspecies growing within a small geographic area. Both these
examples represent cases of sympatric divergence and isolation, associated with floral trait
polymorphisms (Braum, Fant, Skogen, Widener and outside collaborators).

Developing Genomic Resources in an Underutilized Crop — Although nearly 7,000 plant species
have been cultivated at some point in human history for food consumption, approximately 95%
of human food needs worldwide are met by about 90 crops. Shockingly, more than 50% of
human food needs are met by only three of those crops: corn, wheat, and rice. Plant genetic
resources are the basis for food security, and the diversity they encompass will be the fodder for
adaption to climate change and the stresses that may come with it. Realizing the potential of
locally grown underutilized perennial crops (which require less energy input than annuals) can
reduce energy use in the agriculture sector and increase food security in vulnerable areas, many
of which lie in the tropics. Genomic resources are a vital part of the toolkit for improving and
broadening our agricultural base worldwide, yet very few genomic resources exist for



underutilized crops. Breadfruit, Artocarpus altilisis a staple starch crop that is a major
component of many traditional agroforestry systems in the tropical South Pacific Islands, and it
compares favorably to major staples in both yields and nutritional content. Work in 2014 focused
on assembling and analyzing transcriptome data from breadfruit and its wild relatives and
revealed information about genes that may be under positive selection (Laricchia, Zerega, and
Wickett).

Diversity of Underutilized Tree Crops and their Wild Relatives — The genus Artocarpuscontains
numerous economically important species (grown for timber and fruit) native to Southeast Asia.
Two species, jackfruit and breadfruit, are cultivated throughout the tropics, but several others
are important on more regional scales. Work in 2014 focused on analyzing data from collections
made during previous fieldwork in Malaysia and India. Graduate student Theresa Melhem
analyzed jackfruit (Artocarpus heterophyllygliversity throughout the Western Ghats of India, its
reported area of origin. Graduate student Maria Wang analyzed the closely related cempedak (A.
integern and its putative wild ancestor bangkong (A. integervar. sillvestri$ throughout peninsular
Malasyia. Graduate student Elliot Gardner analzyed terap (A. odoratissimusand its putative wild
ancestor A. odoratissimussp. barbatusin Boreno (Gardner, Melhem, Wang, and Zerega).

Dimensions of Biodiversity - Landscapes of Linalool: Scent-Mediated Diversification of Flowers
and Moths Across Western North America — We commonly think of floral scent for its role in
attracting pollinators, but it can also be a cue for floral and seed predators. This project
integrates chemical ecology and comparative genomics to explore the impact of past selective
pressures on current patterns of diversity in non-model organisms: evening primroses,
hawkmoths, bees, and micromoths. This project focuses on how chemically-mediated
interactions between flowering plants, pollinators, and enemies affect diversification at the
population, species, and higher taxonomic levels. Onagraceae (evening primrose family) is one of
the most species-rich families of night-blooming plants in North America. Many Onagraceae,
particularly species in tribe Onagreae, produce floral scent that likely dictates the primary biotic
drivers impacting plant fitness, including legitimate pollinators (hawkmoths, bees) and floral and
seed predators (Momphamoths). The same floral characteristics (color, shape, scent) that attract
pollinators are also suspected to attract floral antagonists to host plants. Momphais one such
moth genus that specializes on Onagraceae. A thorough survey of these micromoths associated
with Onagreae in western North America will result in a more accurate assessment of diversity in
this group. Three dimensions of biodiversity will be integrated through studies of: 1) floral trait
variation, 2) its genetic basis, and 3) their roles in driving patterns of diversity in Onagreae and
Mompha The identification of “hot” and “cold” spots of selection will provide a test of the role of
scent in the creation and maintenance of biodiversity across landscapes and time (Skogen, Fant,
Wickett, Jogesh, Overson, Hilpman, Lewis, Rhodes, and outside collaborators).

Discovering Unknown Diversity of Micro-Lepidopteran Moths in the Genus Mompha. 45 species
of Momphahave been recorded in North America, though additional, undescribed and cryptic
species are likely to exist, as is true for most microlepidopteran groups. The primary food plant
preference for most Momphain North America are members of the Onagraceae (evening



primrose family), with additional but fewer Momphahost-specific on members of the Lythraceae
and Cistaceae/Rubiaceae. Because adults visit at night, associations between Momphaand host
plant species are commonly determined by larval presence (using larval feeding patterns or
rearing larvae to adults to examine morphology). Momphalarvae are specialist internal feeders
(stem, flower or fruit borers; leaf miners), relatively sessile and as such, parasitism frequency is
easily assessed. However, larvae are often difficult and/or impossible to identify based on
morphology alone and it is known that the current number of described species is an
underestimate/ Relatively little is known of the basic biology, ecology and diversity of many
North American members of this diverse group and few barcode sequences exist for species-
identification and comparative purposes. Because Momphais the only Lepidopteran group
known to specialize on Onagraceae, we anticipate that a thorough survey of Momphaassociated
with key members of Onagraceae in western North America (where the majority of New World
species are concentrated) will result in a more accurate assessment of the true functional
(representation of stem, flower, and fruit borers), taxonomic, and phylogenetic diversity in this
group. Combined with data on Oenotherafloral traits (morphology, nectar, scent chemistry, CO,,
etc.) and community context (plant and insect), this project will provide insight into the processes
that lead to the contemporary diversity in Mompha In addition, at present genomic data other
than COI (barcodes) is virtually non-existent at the species level (Skogen, Fant, Wickett, Overson,
Jogesh, Bruzzese, and outside collaborators).

Molecular Phylogeny and Evolution of OenotheraSect. CalylophugOnagraceae) - Global
biodiversity is declining at increasing and alarming rates as a result of human activities.
Moreover, mounting evidence indicates that climate change is shifting the climatic envelopes and
geographic distributions for may plant species globally. It is now more important than ever to
document biodiversity and develop species-specific management strategies. Next-Generation
Sequencing (NGS) and associated statistical tools that efficiently sequence and analyze massive
amounts of DNA can provide increased support for species delineation and aid conservation
initiatives. In addition, problematical evolutionary relationships at all taxonomic levels can now
be addressed, and may provide important insights into the evolution of specialization and
adaptions associated with past climatic changes. In this project, we will estimate phylogenetic
relationships in Oenotherasect. Calylophus (Onagraceagging targeted NGS. Diversity in this
group of plants is not well understood and species relationships are unresolved. Rapid
diversification producing a pattern of reticulate relationships has complicated attempts at
phylogenetic resolution in Calylophusmaking it an ideal study system with which to test NGS and
phylogenomic methods for species tree estimation. (Skogen, Cooper, Wickett, and outside
collaborators).

Taxonomy of the California poppies (Eschscholzja- The genus Eschscholzieontains 18 species
native to the western United States, with a third endemic to California. In the past year, two new
species of Eschscholziaere described that are native to the deserts of the western United
States. Both new taxa, Eschscholzia androuxziid Eschscholzia papastiliiie native to California
and the latter extends into Arizona. The description of these two taxa shows the importance of



collecting and closely analyzing specimens in even well-traveled areas such as the Mojave Desert
(Still).

Research Collections — The Biological Research Collections continues to add information to its
website (Rosenbaum), allowing public access to information on all samples held at Chicago
Botanic Garden. Currently we have accessioned nearly 18,000 herbarium samples (Zerega),
nearly 5,000 genetic samples, and over 3,300 seed collections (Vitt, Yates, and Sollenberger),
Plans are also underway to begin to add important rare species and research samples which will
increase the value of this collection (Fant and Rosenbaum). The herbarium continues to work
toward digitizing its entire collection. The herbarium serves as a resource for scientists, students,
and conservation practitioners and hosts numerous visitors throughout the year. Some highlights
from 2014 include visits from Gerould Wilhelm (revising The Plants of the Chicago Region), and
EPA scientists examining the national wetlands assessment collections for the Midwest. Loans of
specimens were made to other institutions for research and for a scientific exhibit about invasive
species at the Peggy Notebaert Museum. The seed bank continues to create high-resolution
microscope images of all incoming seed collections (Sollenberger, Yates, and volunteers) and x-
ray images for assessment of seed viability (Sollenberger and volunteers) to be displayed in the
public Research Collections database.

Building Capacity and Understanding

Conservation and Land Management Intern Program - A total of 123 CLM interns reported hours
in 2014, 101 of which were interns hired in 2014. The majority of internships were with the BLM
(103) with 27 of these interns funded by the Washington Office. One intern was hired by the NPS,
seven by USFS, two by USFWS, four by USGS, and one by the Greenbelt Native Plant Center in
New York, NY. Of the 123 interns that reported hours in 2014, 22 (18%) were either extended
from 2012 or extended in 2013. A total of 56 interns (46%) of the 101 interns hired in 2014 were
extended: 49 were with the BLM, 3 with USFS, 2 were with USFWS, 1 with NPS, and 1 with
Greenbelt Native Plant Center. In 2014, CLM interns worked a total of 116,063.6 hours or 14,508
days or 659.5 months (there are 22 days in a CLM work-month). Twenty-four percent of the
hours worked by interns were due to internship extensions, representing 27,720.5 hours (3465
days, or 157.5 months). The average extension length was 498 hours (62 days or 2.8 months).
These extensions ranged from 30 hours to 1460 hours (183 days).

Research Experiences for Undergraduates (REU) — A total of 311 applications were received and
ten interns were hired for NSF-funded REU positions at the Garden during 2014. In addition,
affiliate interns, including College First alumni and those funded by Northwestern University, the
Associated Colleges of Illinois, and other sources also participated in the REU experience. Interns
conducted research under the mentorship of Garden and Northwestern University scientists and
graduate students on topics spanning genetic to ecosystem levels of plant biology and
conservation. In August 2014, we submitted a proposal to NSF for renewal funding for the REU
program; that proposal has been renewed for 3 years (Larkin and Fant).



Graduate Programs — The joint graduate program with Northwestern University continues to
attract top students to conduct plant conservation research. In 2014, the program welcomed five
new MS thesis, students two new MS internship students, and five new PhD students. The
program currently has 17 PhD and 16 MS students. Ten MS students graduated in 2014; four of
the graduates are already attending doctoral programs, while another four are already working in
the field of ecology and conservation. Research topics of recent graduates included
understanding competition between native and invasive species in the western US, documenting
the diversity and localities of wild peanut relatives in Bolivia, studying fungal communities in sites
restored after buckthorn invasion, transcriptomics of breadfruit, and genetic diversity of
underutilized tree crops and their wild relatives. Students continue to be successful at procuring
grants for their field and lab research. Recent student fieldwork has taken place in the Chicago
region, Minnesota, Wisconsin, the Colorado Plateau, California, Bolivia, Mexico, Malaysia, China,
and India.

Building Capacity for the Conservation of Mushrooms and Related Fungi — Fungi are rarely
included in discussions or action plans for conservation. This is due to insufficient
communication about the critical role that fungi play and the threats that they face, as well as an
insufficient focus on research to obtain the needed data to better understand how fungi are
responding to anthropogenic and other threats. Significant progress was made to address this
problem in 2014. Activities focused on the Global Red List Initiative which is coordinated by
Mueller. The first workshop aimed at undertaking global conservation assessments of fungi was
held in Sweden in March co-organized by Mueller. Mueller obtained additional funding from the
Mohamed bin Zayed Species Conservation Foundation that will support a series of workshops in
2015. A number of workshops, short courses, and symposia on fungal red listing were organized
and presented nationally and internationally. The Initiative also was discussed at several events
of the International Union for the Conservation of Nature. Mueller chairs the IUCN Specialist
Group on “Mushrooms, Brackets, and Puffballs” and serves on the IUCN SCC Steering Committee.
These efforts will continue in 2015 (Mueller and international collaborators).

Botanic Gardens Conservation International (BGCI) — BGCI coordinates worldwide plant
conservation efforts and is designated to lead the United Nation’s Global Strategy for Plant
Conservation. It works as a global consortium of 700+ botanic gardens sharing expertise and best
practices among large and small gardens in the developed and emerging world to understand,
conserve, and sustainably utilize plant life everywhere on the planet. The Garden is a Patron
Member of BGCI, and hosts the office of BGCI US (Havens is a board member). BGCI US is also
driving the evolution of BGCl’s GardenSearch and PlantSearch databases, the only online
resource of the expertise, resources, and plant collections maintained by botanic gardens around
the world. In 2014, these databases provided data to researchers around the world, and
collaboration with Kew Gardens and the Royal Horticultural Society led to expanded functionality
for the PlantSearch database. Also in 2014, Kate Sackman was hired as the new executive
director of BGCI-US, replacing Andrea Kramer who remains at CBG and has returned to research
full time.



Plant Conservation Alliance — The Garden continues its leadership of the Non-Federal
Cooperator (NFC) committee of the Plant Conservation Alliance, a public/private partnership
dedicated to the conservation of our native flora. In 2014, the Garden organized an advocacy
effort for maintaining plant conservation funding for important government programs, and wrote
a letter advocating for careful consideration of the use of native species and appropriately
adapted, genetically diverse seed sources in restoration efforts on public lands that was signed by
29 scientists and submitted to Congress. The Garden also developed a website that will increase
coordination and collaboration among NFC cooperators (Shaw, Havens, Kramer, Rosenbaum,
Barak, and outside collaborators).

Using Plants and Fungi for Human Benefit

Plant Breeding — The program continues to develop and evaluate new perennial plants for
introduction to the horticulture industry and gardeners alike. The program was challenged in
2014 by the loss of two-thirds of its in-ground research space which will be utilized for the Kris
Jarantoski Campus Garden. The core breeding stock plants and potential introductions were
identified and either transplanted to the Lavin Evaluation Garden or potted for maintenance in
the production nursery. A total of 304 plants representing 90 accessions were either moved to
Lavin or were propagated and are now being grown in Production. Throughout this work, the
breeding program continued its efforts to develop new hybrid plants. Seed was produced from
11 of the 30 interspecific hybrid crosses attempted. A total of 959 seed was turned over to
production for germination. Forty-three commercially available Phlox hybrids were brought in for
use as breeding stock and for comparative data collection for patent applications. Five hybrid
plants were selected for propagation for initial evaluation in-house at the Garden as potential
future introductions (Ault).

Plant Evaluation — The program evaluates herbaceous and woody plants in comparative trials,
ultimately recommending the top performers to gardeners and the horticulture industry. In 2014,
950 taxa were evaluated in the Lavin Plant Evaluation Garden, the Green Roof Gardens, and Rose
Trial Garden. Comparative trials of herbaceous cinquefoils (Potentillaspp.) and perennial sages
(Salvia nemoroseultivars) were initiated in 2014. In all, 200 new taxa were added to existing
trials, such as Baptisig Buddleja CoreopsisHibiscusand HeliopsisThe majority of new plants
were donated by nurseries and plant introduction programs. Pullman Plant Evaluation Garden
was closed in spring due to the construction of the new production facilities; 350 taxa were
deaccessioned from the plant evaluation program during this period. The Hydrangea serratarial
was relocated to shady sites in the Garden’s West Collections area. Fine Gardeningublished two
articles in the Plant Trials Series this year. A 2014 Fine Gardeningeader survey revealed the
continued popularity of the Plant Trial Series, which has been renewed through 2016. A new
project with Landscape Contractafagazine highlights recommended plants from the Garden’s
trials in bimonthly articles; these articles are written specifically for the green industry (Hawke).

Chicagoland Grows® Plant Introduction — The program markets itself and its plants to the
horticulture industry with the goal of introducing new plants to the trade and to gardeners while



providing income to the Garden. Three new plants were introduced this year: Phloxx
procumbensPink Profusion’, Phlox ‘Violet Pinwheels’, and TradescantidTough Love’, all three of
which were developed by the Garden’s plant breeding program. The program was promoted
through trade booth exhibitions at three trade shows, presentations at three conferences,
webpage updates, and in printed and electronic media promotions. Nearly 2,400 perennial stock
plants and cuttings were shipped from the Garden to 12 nurseries, and over 750 scionwood and
other woody plant propagation material was shipped from The Morton Arboretum to 3 nurseries.
Notably one of the recipients of the woody plant material, the plant introduction consortium
SAPHO in France, is evaluating 13 of the woody plant for potential licensing in the European
Union (EU). Florexpo in Costa Rica, one of the world’s premiere unrooted perennial cutting
producers, began to sell Phlox‘Forever Pink’ and VeronicaTidal Pool’, and received unrooted
cuttings of Phlox'Violet Pinwheels’ to build up stock for 2015 sales. To protect the legal
properties of the program, one plant patent was received and eight plant patent applications
were filed. Royalty income for the year was $172,084, an increase of 9.5% over the previous
year’s income (Ault).

Economic Botany - Breadfruit (Artocarpus altilisMoraceae) is a traditional staple crop in Oceania
and has been introduced throughout the tropics. This project examines important living
germplasm collections of breadfruit and its closest wild relatives and aims to 1) characterize
genetic diversity, including identification of unknown and duplicate accessions, 2) evaluate
genetic structure and hybridization within the breadfruit complex, and 3) compare utility of
microsatellite markers to previously reported AFLP and isozyme markers in differentiating among
cultivars. Data for 19 microsatellite loci have been collected for 349 individuals (representing 255
accessions) including breadfruit (A. altilig, two wild relatives (A. camansand A. mariannensis
and putative hybrids (A. altilisx A. mariannensjsAccessions are of mixed ploidy and regional
origin, but predominantly from Oceania. Microsatellite loci distinguished 197 unique genotypes
sorted into 129 different lineages, but a single genotype accounts for 49% of all triploid
breadfruit examined. Triploid hybrids and diploid A. atilis exhibited the highest levels of diversity
as measured by allele number and gene diversity. Most accessions (75%) of unknown origin
matched either a known genotype or lineage group in the collection. Putative hybrids all had
genetic contributions from A. mariannensibut ranged in the level of genetic contribution from
A. altilis.Microsatellite markers were found to be more informative than isozyme markers, and
slightly less informative, with regard to accession discrimination, than AFLP markers. The
microsatellite markers will be valuable for breadfruit germplasm management and conservation
(zerega and outside collaborators).

Screening for Medicinal Compounds — Through a cooperative agreement with Professor Djaja
Djendoel Soejarto at University of Illinois at Chicago, we provide plant material left over from
cleaning seeds for our seed bank, which is then screened for various medicinal compounds at
UIC. In 2014, we provided dried plant material from 350 collections to be screened (Yates,
Sollenberger, Vitt, and Havens).



GRANTS AND CONTRACTS ACTIVE IN 2014

The Chicago Botanic Garden’s research activity was supported by 42 grants, whose total awards

reached $12,826,281. Many are multi-year grants in partnership with scientists, organizations,

and research institutions in Chicago and around the world.

Grantor/Title Awardee

Amount

American Bird Conservancy Lonsdorf
Grassland bird population and habitat
management in the East Gulf Coastal Plain

American Chemical Society Egerton-Warburton
(Northwestern University)

Contribution of fungal macromolecules

to soil organic carbon storage

Bureau of Land Management Havens, Skogen
CLM Conservation and Land Management
Internship Program

Bureau of Land Management Havens, Still, Kramer, Haidet

Rare Plant Climate Envelope Modeling
and Restoration on the Colorado Plateau

ESRI (Environmental Systems Research Yates
Institute) Conservation Program Grant
GIS Lab, ESRI Ih | User Conference

Forest Preserves of Cook County Goad
Rare Plant Monitoring in the Cook County
Forest Preserves

lllinois-Indiana Sea Grant Larkin, Fant, Lonsdorf
PhragNet: A cooperative learningtwork

for adaptive management of

Phragmitesinvaded coastal habitats

Illinois Natural History Survey Kirschner, McGlynn
Early Detection/Rapid Response Plan for
Hydrilla verticillata in Illinois

$60,000

$100,000

$2,550,000

$3,135,000

$1,200

$20,000

$21,000

$119,476



lllinois Wildlife Preservation Fund
Plants of Concern

Institute for Sustainability and Energy
at Northwestern University

Mohamed bin Zayed Species Cons. Fund
Lepidospartum burgessisearch

Mohamed bin Zayed Species Cons. Fund
Support ofglobalFungal Red Listing
Workshosto be held in 2015

National Fish and Wildlife Foundation
Population rescue of rare endemic

Lepidospartum burgessi

National Park Service

CLM Conservation and Land Management

Internship Program

National Science Foundation — DEB

Collaborative Research: AToL: Assembling

the Pleurocarp Tree of Life: Resolwimg
rapid radiation using genomics and
transcriptomics

National Science Foundation — DEB
Dimensions of Biodiversity: Collaborative
Researchandscapes of linalool:
scentmediaed diversification of flowers
and moths across western North America

National Science Foundation - DEB
Exceptionally welbreserved Early
Cretaceous seed plants from Mongolia

National Science Foundation — DEB

Reproductive isolation, asynchrony,
and incompatibility

Goad

Zerega

Williams, Fant, Havens

Mueller

Havens, Fant, Williams

Havens, Skogen

Wickett

Skogen, Fant, Wickett
and outside collaborators

Herendeen

Wagenius

$14,000

$40,090

$1,500

$20,000

$40,000

$45,700

$428,278

$1,555,383

$465,366

$200,000



National Science Foundation — DEB Wickett $300,322
Collaborative Research: Evaluating the

contributions of horizontallyransferred

bacterial genes and endogenous duplication

events to the diversification of diatoms

National Science Foundation — LTREB Wagenius $225,000
Echinacea angustifolia lortgrm research

National Science Foundation — MRI Havens, Vitt $135,000
SeedX-Ray Equipment Skogen, Yates, Sollenberger
National Science Foundation — REU Larkin, Fant $301,307

Research Experiences for Undergraduates

National Science Foundation — REU Wagenius $6,250
Summer field research experience for an
undergraduate student

National Science Foundation — REU Wagenius $5,200
Summer field research experience for a
high school student

National Science Foundation — DEB Larkin $318,738
Testing the effects of phylogenetic diversity
on restoration outcomes in igrass prairie

Northwestern University Institute for Egerton-Warburton $45,000
Sustainable Energy

Metagenomic discovery of novel

lignin-degrading fungi

Openlands Goad $15,000
Plants of Concern

Royalty Income From Plant Introduction Ault $172,084
Program
Toyota TogetherGreen Goad $10,000

Connecting citizescientists to results:
fostering engagement in environmental
stewardship



U.S. Department of Education. Kidwell, Jablonski, $1,594,010
(University of Chicago) LaBerbaera, Herendeen, Johnson

GAANN: Graduate Training in

Evolutionary Environmental Biology

U.S. Environmental Protection Agency Goad $7,500
Great Lakes Restoration Initiative

Contract with Waukegan Harbor Citizens

Advisory Group, Plants obern

U.S. Fish and Wildlife Service Lonsdorf, Jacobi $368,331
Implementing adaptive control of Phragmites

australis on stations in the Northeast Region

of the U.S. National Wildlife Refuge System

US Department of Agriculture Lonsdorf $21,980
Developing Sustainable Pollination Strategies
for U.S. Specialty Crops

USDA Forest Service Havens, Skogen $26,900
Conservation and Land Management
Internship Program

USDA Forest Service Havens, Vitt, Yates, $80,000
Seed Baking Sollenberger
USDA Forest Service/Midewin Goad $16,000

Plants of Concern

US Geologic Survey Havens, Skogen $58,500
Conservation and Land Management
Internship Program

US Fish and Wildlife Service Lonsdorf and Jacobi $50,184
Developing centralized databases and

decision support tools for the National

Wildlife Refuge system

US Fish and Wildlife Service Havens, Skogen $92,480
Conservation and Land Management
Internship Pogram



US Fish and Wildlife Service Jacobi, Hunt $86,629
Adaptive Science

US Fish and Wildlife Service Jacobi, Hunt $31,243
Native Prairie Adaptive Mgmt
Decision support tool

US Fish and Wildlife Service Jacobi, Hunt $41,630
Adaptive Science

Total Grants Active in 2013 $12,826,281

PUBLICATIONS

Papers, Book Chapters and Books

J. Ault

Ault, J. and C. Thomas. 2014. Plant Propagation for the Breeding Program at Chicago Botanic
Garden. The International Plant Propagators’ Society Combined Proceedings, 63: 265-
268.

Ault, J. 2014. New Plant Forum. The International Plant Propagators’ Society Combined
Proceedings, 63: 278, 287-288,290-291.

Ault, J. 2014. 2015 New Plants. American Nurseryman. Dec, 2014: 10.

L. Egerton-Warburton

Schreiner, K.M., Blair, N.E., Levinson, W., and Egerton-Warburton, L.M. 2014. The role of fungal
macromolecules in soil carbon sequestration. In: Progress in Soil Science Series (Eds A.
Hartemink and K. McSweeney). Springer-Verlag, Berlin. pp 155-161.

Yost, J.L., Palmer, C.E., and Egerton-Warburton, L.M. 2014. The contribution of soil aggregation to
carbon sequestration in urban grassland restorations. In: Progress in Soil Science Series
(Eds A. Hartemink and K. McSweeney). Springer- Verlag, Berlin. pp 147-154.

J. Fant

Herman B, S Packard, Cathy Pollack, G. Houseal, S. Sinn, C. O’Leary, J. Fant, A.D. Lewis, S.
Wagenius, D. Gustafson, K. Hufford, Bob Allison, K. Shaw, S. Haines and C. Daniels. 2014.
Decisions... Decisions... How to Source Plant Material for Native Plant Restoration
Projects. Ecological Restoration 32: 236-238.

Kim, E.S., D.N. Zaya, J.B. Fant and M.V. Ashley. 2014. Genetic factors accelerate demographic
decline in rare Asclepiaspecies. Conservation Genetics (online early)

Ksiazek, K., J. Fant and K. Skogen. 2014. Native forbs produce high quality seeds on Chicago green
roofs. Journal of Living Architecture 2:e2.

Rhodes, M., J.B. Fant and K.A. Skogen. 2014. Local topography shapes fine-scale spatial genetic
structure in the Arkansas Valley evening primrose, Oenothera harringtoni{Onagraceae)
Journal of Heredity 105(6):806-15.



K. Havens

Raven, P. and K. Havens. 2014. EX situplant conservation and cryopreservation: Breakthroughs in
tropical plant conservation. International Journal of Plant Sciences 175: 1-2.

Havens, K., A.T. Kramer and E.O. Guerrant. 2014. Getting plant conservation right (or not): The
case of the United States. International Journal of Plant Sciences 175: 3-10.

Guerrant, E.O., K. Havens and P. Vitt. 2014. Sampling for effective ex situ plant conservation.
International Journal of Plant Sciences 175: 11-20.

Fant, J.B., K. Havens, J.M. Keller, A. Radosavljevic and E.D. Yates. 2014. Glacial migration,
biogeography and genetics of a narrow endemic thistle, Cirsium pitcherjAsteraceae).
Heredity. Available online doi: 10.1038/hdy.2013.134.

Jefferson, L.V., M. Pennacchio, and K. Havens. 2014. PlantderivedSmoke and Seed
Germination Oxford University Press. 316 pp.

Aronson, J. and On Behalf of The ERA of Botanic Gardens. 2014. The Ecological Restoration
Alliance of Botanic Gardens: A New Initiative Takes Root. Restoration Ecology, 22: 713—
715.

R. Hawke

Hawke, R. 2014. A Comparative Study of Joe Pye Weeds (Eutrochiunspp.) and Their Relatives,
Plant Evaluation Notesssue 37.

Hawke, R. 2014. Shared Wisdom: 8 Perennial Picks from a Pro. Garden GatgFebruary, No. 115:
8-11.

Hawke, R. 2014. A Comparative Study of Cultivated Asters. Perennials Plani®inter, pp. 14-39.

Hawke, R. 2014. Campanulas You Can’t Live Without. Fine GardeningVay/June, No. 157: 30-37.

Hawke, R. 2014. Garden Phlox That Don’t Disappoint. Fine Gardeninguly/August, No. 158: 28-
35.

Hawke, R. 2014. A Comparative Study of Joe Pye Weeds (Eutrochiumspp.) and Their Relatives.
Perennials PlantSummer, pp. 48-63.

P. Herendeen

Shi, G., A. B. Leslie, P. S. Herendeen, N. Ichinnorov, M. Takahashi, P. Knopf, P. R. Crane. 2014.
Whole-plant reconstruction and phylogenetic relationship of Elatides zhouip. nov.
(Cupressaceae) from the Early Cretaceous of Mongolia. International Journal of Plant
Sciences 175: 911-930.

Takahashi, M. P. S. Herendeen, X. Xiao, and P. R. Crane. 2014. Lauraceous fossil flowers from the
Kamikitaba assemblage (Coniacian, Late Cretaceous) of northeastern Japan. Systematic
Botany 39: 715-724.

F. Herrera

Herrera, F., SR. Manchester, MR. Carvalho, C. Jaramillo, and SL. Wing. 2014. Fossil wind-dispersed
fruits and seeds from the Paleocene of Colombia and their implications for early Neotropical
rainforests. Acta Palaeobotanica 54 (2):197-229.



A. Kramer

Griffith, M. P., M. Calonje, A. W. Meerow, F. Tut, A. T. Kramer, H. Abby, T. M. Magellan, and C. E.
Husby. 2014. Can a botanic garden cycad collection capture the genetic diversity in a wild
population? International Journal of Plant Sciences 176:1-10.

D. Larkin

Overholt, W. A., M. P. Sowinski, D. C. Schmitz, J. Schardt, V. Hunt, D. J. Larkin, and J. B. Fant. 2014.
Early detection and rapid response to an exotic Phragmitesgopulation in Florida. Aquatics
36:5-7.

Lishawa, S. C., K. Jankowski, P. Geddes, D. J. Larkin, A. M. Monks, and N. C. Tuchman. 2014.
Denitrification in a Laurentian Great Lakes coastal wetland invaded by hybrid cattail (Typha
x glaucg. Aquatic Sciences 76:483-495.

Larkin, D. J., J. F. Steffen, R. M. Gentile, and C. R. Zirbel. 2014. Ecosystem changes following
restoration of a buckthorn-invaded woodland. Restoration Ecology 22:89-97.

Price, A. L., J. B. Fant, and D. J. Larkin. 2014. Ecology of native vs. introduced Phragmites australis
(common reed) in Chicago-area wetlands. Wetlands 34:369-377.

Zedler J., D. Larkin, C. Johnson. 2014. Letter to the EPA regarding the proposed rule on Waters of

the United States. Wetland Science & Practice 31:7-11.

E. Lonsdorf

Osnas, E. E., M. C. Runge, B. J. Mattsson, J. Austin, G. S. Boomer, R. G. Clarke, P. Devers, J. M.
Eadie, E. V. Lonsdorf, and B. G. Tavernia. 2014. Managing harvest and habitat as
integrated components. Wildfowl 0:305-328.

G. Mueller

Mueller, G.M., A. Dahlberg, M. Krikorev. 2014. Bringing Fungi Into The Conservation
Conversation: The Global Fungal Red List Initiative. Fungal Conservation 4:12-16.

Keirle, M.R., P.G. Avis, D.E. Hemmes, and G.M. Mueller. 2014. Testing the 'one-log-one-genet'
hypothesis: Methodological Challenges of Population Sampling for the Hawaiian Wood-
Decay Mushroom Rhodocollybia laulahaMycologia 106:896-903; Preliminary version
published onlineJune 2, 2014d0i210.3852/13079.

K. Skogen

Rhodes, M., J.B. Fant and K.A. Skogen. 2014. Local topography shapes fine-scale spatial genetic
structure in the Arkansas Valley evening primrose, Oenothera harringtonifOnagraceae)
Journal of Heredity 105(6):806-15

Ksiazek, K., J. Fant and K. Skogen. 2014. Native forbs produce high quality seeds on Chicago green
roofs. Journal of Living Architecture 2:e2.

S. still

Still, S.M. New poppies from the Mojave. 2014. Mojave National Preserve Science Newsletter.
May:18-24.

Still, S.M. Two new desert EschscholzigPapaveraceae) from southwestern North America. 2014.
PhytoKeys. doi: 10.3897/phytokeys.35.6754.



P. Vitt
Guerrant, E.O., K. Havens and P. Vitt. 2014. Sampling for effective ex situ plant conservation.
International Journal of Plant Sciences 175: 11-20.

S. Wagenius

Ison, J.L., and S. Wagenius. 2014. Both flowering time and spatial isolation affect reproduction in
Echinacea angustifolia. Journal of Ecology 102: 920-929.

Ison, J.L., S. Wagenius, D. Reitz., M.V. Ashley. 2014. Mating between Echinacea angustifolia
(Asteraceae) individuals increases with their flowering synchrony and spatial proximity.
American Journal of Botany 101: 180-189.

Herman, B., S. Packard, C. Pollack, G. Houseal, S. Sinn, J. Fant, A. D. Lewis, S. Wagenius, D.
Gustafson, K. Hufford, B. Allison, K. Shaw, S. Haines, and C. Daniels. 2014. Decisions . . .
Decisions . . . How to Source Plant Material for Native Plant Restoration Projects. Ecological
Restoration 32:236-238.

N. Wickett

Wickett, NJ, S Mirarab, N Nguyen, T Warnow, E Carpenter, N Matasci, S Ayyampalayam, M
Barker, JG Burleigh, MA Gitzendanner, BR Ruhfel, E Wafula, JP Der, SW Graham, S
Mathews, M Melkonian, DE Soltis, PS Soltis, NW Miles, CJ Rothfels, L Pokorny, AJ Shaw, L
DeGironimo, DW Stevenson, B Surek, JC Villarreal, B Roure, H Philippe, CW dePamphilis, T
Chen, MK Deyholos, RS Baucom, TM Kutchan, MM Augustin, ) Wang, Y Zhang, Z Tian, Z Yan,
X Wu, X Sun, G Ka-Shu Wong, J Leebens-Mack. 2014. A phylotranscriptomics analysis of the
origin and diversification of land plants. Proceedings of the National Academy of Sciences of
the United States of Amerie®i:10.1073/pnas.1323926111.

Matasci, N, LH Hung, Z Yan, EJ Carpenter, NJ Wickett, S Mirarab, N Nguyen, T Warnow, S
Ayyampalayam, M Barker, JG Burleigh, MA Gitzendanner, E Wafula, JP Der, CW
dePamphilis, B Roure, H Philippe, BR Ruhfel, NW Miles, SW Graham, S Mathews, B Surek, M
Melkonian, DE Soltis, PS Soltis, C Rothfels, L Pokorny, AJ Shaw, L DeGironimo, DW
Stevenson, JC Villarreal, T Chen, TM Kutchan, M Rolf, RS Baucom, MK Deyholos, R
Samudrala, Z Tian, X, Wu, X Sun, Y Zhang, ) Wang, J Leebens-Mack, G Ka-Shu Wong. 2014.
Data access for the 1000 Plants (1KP) pilot. Gigascienca:17.

Kessenich, CR, EC Ruck, AM Schurko, NJ Wickett, AJ Alverson. 2014. Transcriptomic insights into

the life history of bolidophytes, the sister lineage to diatoms. Journal of Phycolodg0(6):
977-983.

A. Wilson

Wilson A.W., M.C. Aime. 2014. The rose rust fungus, Phragmidium tuberculaturs widespread in
North and Central America: first reports from California, Oregon, Massachusetts, and
Honduras. Plant Diseas@8(11):1581.

Phosri C., R. Watling, N. Suwannasai, A.W. Wilson, M.P. Martin. 2014. A new representative of
star-shaped fungi: Astraeussirindhorniisp. nov. from Thailand. PloS ONE(6):e71160.

Henkel T.W., A.W. Wilson, M.C. Aime, J. Dierks, J.K. Uehling, M. Roy, H. Schimann, F. Wartchow,
G. M. Mueller. 2014. Cantharellaceae of Guyana Il. New species of Craterellusnew



distribution records for Cantharellus guyanendigont. and Craterellus excelsuasv
Henkel & Aime, and a key to the Neotropical taxa. Mycologial06:307-332.

Wilson A.W., J.L. Beckerman, M.C. Aime. 2014. First report of the white pine blister rust fungus,
Cronartium ribicolaforming telia on Ribes odoratunin Indiana. Plant Diseas@8(2):277.

N. Zerega

Zerega, N.J.C., T. Wiesner-Hanks, D. Ragone, B. Irish, B. Scheffler, S. Simpson, and F. Zee. In press.
Diversity of the Breadfruit Complex (ArtocarpusMoraceae): Genetic Characterization of
Critical Germplasm. Tree Genetics and GenomB®!I: 10.1007/s11295-014-0824-z

Zerega, N.J.C., G. Ravikanth, E.M. Gardner, K. Laricchia, T. Melhem, M. Wang, C. E. Witherup, S.
Setty, M.I. Zuberi, M.R. Jagdish, and D. Ragone. 2014. New genomic resources to understand
genetic diversity and promote crop improvement of jackfruit (Artocarpus heterophyllgs
breadfruit (A. altilig, and other under-utilized Artocarpuscrops. Procedings of
the International Symposium arackfruit (Artocarpus heterophyllus ) aBokadfruit
(Artocarpus altilis Fosbarg) of ti@opics May 15, 2014, University of Agricultural Sciences,
Bangalore, India.

Zerega, N.J.C. 2014. Origins and Development of Breadfruit, in C. Smith (ed.). Encyclopedia of

Global ArchaeologWew York: Springer.

GraduateStudentPublications
Aiello-Lammens, M.E., Boria, R.A., Radosavlevic, A., Vilela, B., and R. P. Anderson. In Press.

spThin: an R package for spatial thinning of species occurrence records for use in
ecological niche models. Ecography (available online)

Radosavljevic, A. and R. P. Anderson. 2014. Making better MAXENT models of species
distrbituions: complexity, overfitting and evaluation. Journal of Biogeography, 41: 629-
643.

Soley-Guardia, M., A. Radosavljevic, J. L. Rivera and R. P. Anderson. 2014. The effect of spatially
marginal localities in modeling of species niches and distributions. Journal of
Biogeography, 41: 1390-1401.

Rhodes, M., J.B. Fant and K.A. Skogen. 2014. Local topography shapes fine-scale spatial genetic
structure in the Arkansas Valley evening primrose, Oenothera harringtoni{Onagraceae)
Journal of Heredity 105(6):806-15

Ksiazek, K., J. Fant and K. Skogen. 2014. Native forbs produce high quality seeds on Chicago green
roofs. Journal of Living Architecture 2:e2.

Bulletins

Ault, J. 2014. Early Glow™ Buckeye. Plant Release Bulletin #41, Chicagoland Grows®, Inc. Plant
Introduction Program. 2014.

Ault, J. 2014. Pink-a-licious™ Spirea. Plant Release Bulletin #40, Chicagoland Grows®, Inc. Plant
Introduction Program. 2014.

Ault, J. 2014. Tough Love Spiderwort. Plant Release Bulletin #39, Chicagoland Grows®, Inc. Plant
Introduction Program. 2014.

Ault, J. 2014. Violet Pinwheels Phlox. Plant Release Bulletin #38, Chicagoland Grows®, Inc. Plant
Introduction Program. 2014.



Ault, J. 2014. Pink Profusion Phlox. Plant Release Bulletin #37, Chicagoland Grows®, Inc. Plant
Introduction Program. 2014.

Aaron, J. 2014. What Does the Fox(glove) Say? Prairie TelegrapkMidewin) In press. Published
January-February: 7.

Braum, A. 2014. Management Helps Rare Plants. Habitat Herald 15(2): 7.

Goad, R. and A. Braum. 2014. Plants of Concern Volunteer Manual

Goad, R. 2014. Yellow Trillium and a Changing Climate. Habitat Herald September: 8.

Masi, S. 2014. Notes from the Field: Plants of Concern. The Habitat HeraldJanuary 2014: 10-11.

Widener, L. 2014. Plants of Concern: Amazing Annuals. Prairie TelegrapfMidewin). October-
December: 3.

Widener, L. 2014. Plants of Concern: Prairies and the People who Love Them. Prairie Telegraph
(Midewin). July-September.

Reports
Goad, R. 2014. Permit reports to lllinois DNR and lllinois Nature Preserves Commission, Forest

Preserve and Conservation Districts, for 2013 monitoring and research work at their sites.

Goad, R., A. Braum, J. Steffen, A. Collins, and C. Milstead. 2014. Openlands Lakeshore Preserve
Monitoring Project, 2014. Final report to Openlands.

Goad, R. and A. Braum. 2014. Final Report to Waukegan Harbor Citizens Advisory Group. Plants
of Concern contract for USEPA Great Lakes Restoration Initiative grant.

Goad, R. and J. Miller. 2014. Plants of Concern in Cook County, 2004-2014. Final report to the
Forest Preserve District of Cook County.

Goad, R., and L. Widener. 2014. Monitoring rare plants at Midewin National Tallgrass Prairie:
2001-2014. Focus on the 2014 Monitoring Season. Final report to United States Forest
Service at Midewin National Tallgrass Prairie.

Haidet, M. 2013. Seeds of Success 2013 Annual Report.

Havens, K. 2014. NSF-MRI final report.

Havens, K. 2014. USFWS report on Cirsium pitcheniesearch.

Havens, K. 2014. Report on conservation activities to Center for Plant Conservation.

Havens, K. 2014. Report to NEON on Project BudBurst.

Havens, K., A. Kramer, S. Still, and M. Haidet. 2014. Plants and Climate Change. Annual
Performance Report to the Bureau of Land Management.

Illinois Hydrilla Task Force (R. Kirschner and C. McGlynn as principal authors). 2014. Early
detection rapid response plan for Hydrilla verticillatain Illinois. Final report to the
University of Illinois and the lllinois Department of Natural Resources.

Masi, S. and J. Aaron. 2014. Monitoring rare plants at Midewin National Tallgrass Prairie: 2001-
2013. Focus on the 2013 Monitoring Season. Final report to United States Forest Service
at Midewin National Tallgrass Prairie.

Masi, S., and R. Goad. 2014. IBSP Southern Buffer Project Restoration Plants of Concern
Monitoring Project. Report to Waukegan Great Lakes Restoration Initiative. January.

Masi, S., and R. Goad. 2014. Plants of Concern: Standardized Rare Plant Monitoring Using Trained
Volunteers. Report to the lllinois Department of Natural Resources. January.



Vitt, P. 2014. Vegetation Analysis of six sites inhabited by Lespedeza leptostachyéNachusa
Grassland. Report to Nachusa Grasslands, The Nature Conservancy, November 2014.

Yates, E. 2013. Dixon National Tallgrass Prairie Seed Bank. Annual Report to the National Seeds of
Success Program, December 2014.

Media and General QOutreach
Gardennewsbiz.com- National Tropical Botanical Garden - Agents of Change Symposium, with

Sophia Shaw and Kayri Havens.

Havens, K. Huff Post blog - 50 years later: honoring the Wilderness Act through Citizen Science.

Havens, K. Huff Post blog - Finding your career 2.0 in conservation science.

Havens, K. Invading ash borer moves to fringe trees, interview for Chicago Tribune and several
other papers.

Havens, K. Remarkable Woman: Botanic Garden scientist fights to protect plants, and planet.
Chicago Tribune. Dec. 21. Picked up by several other papers.

Kramer, A. ClimateWire: Scientists hunt for native plants to fight incendiary invader of the West.
http://www.eenews.net/stories/1060004291. August 11, 2014.

Kramer, A. Working to restore a rainbow of wildflowers in the Colorado Plateau. Chicago Botanic
Garden Blog. http://my.chicagobotanic.org/science_conservation/working-to-restore-a-
rainbow-of-wildflowers-in-the-colorado-plateau/. December 5, 2014.

Keep Growing. Putting the “Wild” Back in the West. (with A. Kramer) Chicago Botanic Garden
Member Magazine, Winter 2014.

“Scientists hunt for native plants to fight incendiary invader of the West”, E&E Climate Wire,
published August 11, 2014.
http://www.eenews.net/climatewire/2014/08/11/stories/1060004291

Mueller, G. M. Garden Bolg -- Are You Really Going to Eat Those Mushrooms? 30 June 2014.

Mueller, G. M. Huffington Post Blog -- Five Facts about Fungi: The Unsung Heroes. 9 September
2014,

Mueller, G. M. National Geographic Blog -- The Next New Species Could be in Your Backyard:
Why Exploration and Discovery Matter — Everywhere. 17 December 2014.

Skogen, K., J. Fant and N. Wickett USDA Blog - Evening primrose by any other name is a moth

plant. 19 Aug 2014
Skogen, K. UConn Today - A growing knowledge: from plants to pollinators 13 May 2014
Skogen, K. Nature Documentaries featured the Plants Are Cool, Too! Episode featuring K. Skogen.
25 March 2014.
Wickett, N. Plant Evolution Infographic.
Zerega, N.J.C. 2014. Diversify Food Now! OpEd in November 28 issue of Aljazeera America
http://america.aljazeera.com/opinions/2014/11/agriculture-

foodsecurityfarmingdiversitycrops.html
Zerega, N.J.C. 2014. Notes from the Field: Studying Wild and Cultivated Plants. Feature article in
the Summer issue of American Women In Science Magaziz33.
Career Profile: Botanist combines research, teaching with a keen love of plants. Chicago Tribune.
July 25, 2014. http://www.chicagotribune.com/sns-201407250000--tms--careercarer-
220140725-20140725-story.html



http://www.eenews.net/stories/1060004291
http://my.chicagobotanic.org/science_conservation/working-to-restore-a-rainbow-of-wildflowers-in-the-colorado-plateau/
http://my.chicagobotanic.org/science_conservation/working-to-restore-a-rainbow-of-wildflowers-in-the-colorado-plateau/
http://www.eenews.net/climatewire/2014/08/11/stories/1060004291
http://blogs.usda.gov/2014/08/19/evening-primrose-by-any-other-name-is-a-moth-plant/
http://blogs.usda.gov/2014/08/19/evening-primrose-by-any-other-name-is-a-moth-plant/
http://today.uconn.edu/blog/2014/05/a-growing-knowledge-from-plants-to-pollinators/
http://naturedocumentaries.org/
http://america.aljazeera.com/opinions/2014/11/agriculture-foodsecurityfarmingdiversitycrops.html
http://america.aljazeera.com/opinions/2014/11/agriculture-foodsecurityfarmingdiversitycrops.html
http://www.chicagotribune.com/sns-201407250000--tms--careercarer-a20140725-20140725-story.html
http://www.chicagotribune.com/sns-201407250000--tms--careercarer-a20140725-20140725-story.html

Calling all experts to join PhragNet. The Helm. Illinois Indiana Sea Grant. Spring 2014. URL:
http://www.iisgcp.org/newsroom/helm/HELM springl4-subFNL3.pdf

Stuart, D. “Researching a Rare Native of the Dell City Dunes”. Hudspeth County Herald, October
31, 2014. [Story on Lepidospartum burgeskii

Stuart, D. “Burgess’ Scale Broom — Rare Native of the Dell City Dunes”. Hudspeth County Herald,
November 21, 2014. [Story on Lepidospartum burgeskii

“Burgess’ Scale Broom — Rare Native of the Dell City Dunes”. NatureNotes on Marfa Public Radio,
aired November 6" and 11", [Story on Lepidospartum burgeskii

Ault, J. Exclamation! (TM) London Plane Tree. The Western Nursery & Landscape Association
Fashion Show. http://www.wnla.org/2014 Fashion Show.vp.html

Phlox hybride ‘Forever Pink’®. BLOEMBOLLENVISIE. 24 januari 2014: 35.

Miyabe State Street ™ maple (pages 15-16), Exclamation!(TM) London Planetree (pages 21-22),
and Phlox ‘Forever Pink’ (pages 55-56) Plant Release Bulletins. Plant Locator. Ornamental
Growers Association of Northern lllinois.

Other public aitreach
R. Kirschner — presentation about native plant gardening, lake shoreline enhancement, and rain

gardens to corporate employees at Allstate Insurance, as well as on-site review and
technical assistance for management of ponds at Allstate’s Northbrook campus.

AWARDS AND INVENTIONS

1 The Chicago Botanic Garden received an “Excellence in Landscape - Gold Award 2014”
from the lllinois Landscape Contractors Association for our North Lake Shoreline
Restoration Program.

1 Megan Haidet accepted in to the Emerging Wildlife Conservation Leaders 2015-2016
cohort.

1 Nyree Zerega was awarded a Public Voices Felllowship as part of the National OpEd
Project.

1 Emily Yates was awarded a grant from the ESRI (Environmental Systems Research
Institute) Conservation Program to attend the 2014 ESRI International User Conference
(UC), San Diego, CA.

1 Jim Ault received a patent on Phlox ‘Forever Pink’ PP24,918 the rights of which was
assigned to the Chicagoland Grows® plant introduction program.

1 Jim Ault was the 2014 recipient of the Perennial Plant Association’s (PPA) Academic
Award, which is “given each year to recognize a PPA member who provides exceptional
leadership in education to our industry.”

1 Susanne Masi. Habitat Project (Audubon-Chicago Region) Conservation Leadership
Award announced. February 2014.

1 Plants of Concern and Susanne Masi. Conservation Partnership Award announced by the
Forest Preserve District of Will County. March 2014.

1 Rachel Goad was awarded a Toyota TogetherGreen Fellowship


http://www.iisgcp.org/newsroom/helm/HELM_spring14-subFNL3.pdf
http://www.wnla.org/2014_Fashion_Show.vp.html

Four of our students were recently awarded the Botanical Society of America Graduate
Student Research Award. Congratulations to Jessa Finch, Elliot Gardner, Kelly Ksiazek,
and Emily Lewis.

PhD student, Elliot Gardner, is the first ever recipient of The Garden Club of America
Board of Associates Centennial Pollinator Fellowship. He will receive $4,000 to study
pollination in the genus ArtocarpugMoraceae) in Malaysia.

PhD students, Kelly Ksiazek and Elliott Gardner have each been appointed to receive The
Dr. John N. Nicholson Fellowship for the 2014-15 academic year by The Graduate School
of Northwestern University.

PhD student Aleks Radosavljevic has been awarded a Smithsonian Predoctoral Graduate
Fellowship. He will be assisting in collections improvement in the Botany Department at
the National Museum of Natural History in Washington DC, while continuing work on his
research focused on the systematics, biogeography, and taxonomic revision of the
legume genus Cynometrg$27,000).

PhD student Kelly Ksiazek was awarded the 2014 Northwestern University Plant Biology
and Conservation Research Award ($750), the 2014 Botanical Society of America
Graduate Student Research Award ($500) and the 2014 Institute for Sustainability and
Energy at Northwestern (ISEN) Student Grant ($5,849) for her research: “Patterns of
pollen movement on urban green roofs”

PhD student Kelly Ksiazek was awarded the 2014 Phipps Conservatory and Garden Club
of Allegheny County Outreach Award ($595), the 2014 Phipps Conservatory and Botanical
Gardens Patti Burns Outreach Award ($500) and the 2014 Northwestern University
Alumnae Grant ($1500) for her research outreach project “Growing UP in the City: A
Book About Green Roofs.”

PhD student Kelly Ksiazek was awarded a 2014 Northwestern University Plant Biology
and Conservation Travel Award ($500) and a 2014 World Green Infrastructure Network
Congress Travel Grant ($2,500) to present her research, “The multifaceted ecological
approach to biodiversity research on green roofs” at the World Green Infrastructure
Network Congress in Sydney, Australia.

Jill Pastick was awarded distinction for her senior honors thesis at Lake Forest College
"Fitness and morphological variation in native, non-native, and hybrid Echinacea
seedlings" May 2014.

Gia Hallaman was awarded distinction for her senior thesis: Ant Diversity and Abundance
in Six Western Minnesota Tallgrass Prairie Remnants: The Connection between Ants and
Echinacea angustifoli?Northwestern University, Evanston IL.

Davis Blasini was awarded the best undergraduate student poster in 2014 by the Ecology
Section of the Botanical Society of America: “Introduction of Echinacea pallida the
prairies of western Minnesota and its possible effects on native Echinacea angustifolia
Co-author: Stuart Wagenius.

PhD student Elliot Gardner received honorable mention in the Science in Society 2014
Scientific Images Contest. His photo of Artocarpuspollen on a gall midge (shown below)
will be featured in the annual Science in Society art show in October, at the Science and
Industry Museum, Evanston Township High School and in the Evanston Public Library.


http://www.plantbiology.northwestern.edu/people/students/JessamineFinch.html
http://www.plantbiology.northwestern.edu/people/students/ElliotGardner.html
http://www.plantbiology.northwestern.edu/people/students/kelly-ksiazek.html
http://www.plantbiology.northwestern.edu/people/students/ElliotGardner.html
http://www.plantbiology.northwestern.edu/people/students/kelly-ksiazek.html
http://www.plantbiology.northwestern.edu/people/students/ElliotGardner.html

PRESENTATIONS AND WORKSHOPS

J. Ault

Chicagoland Grows plant introduction progragtaffed display booth and discussed program
and plant introductions with attendees during trade show. iLandscape: The lllinois
Landscape Show, Schaumburg, lllinois. February 5-7, 2014.

From Native Habitats to Your Landscapes: Domesticating our Natural Plant HeNtatyeest
Regional Master Gardener Conference, Bettendorf, lowa. June 28, 2014. Invited
speaker.

Chicagoland Grows plant introduction progragtaffed display booth and discussed program
and plant introductions with attendees during trade show. Cultivatel4 Trade Show,
Columbus, Ohio. July 13-15, 2014.

New Chiagoland Grows Plant IntroductionBerennial Plant Symposium. Cincinnati, Ohio. July
28, 2014. Speaker.

Chicagoland Grows plant introduction progragtaffed display booth and discussed program
and plant introductions with attendees during trade show. ILCA Summer Field Day, Lisle,
Illinois. August 7, 2014.

Pl ant Exploration for Chicago Botanic Garden:

for the Breeding ProgranGreater Des Moines Botanical Garden Annual Symposium, Des
Moines, lowa. October 4, 2014. Invited speaker.

Confessions of a Midwestern Lily AddMtalworth County Master Gardener meeting, Lake
Geneva, Wisconsin. October 8, 2014. Invited Speaker.

L. Egerton-Warburton

Sources and stabilization of soil aggregate carbontiam grassland restorationggerton-
Warburton, L., Yost, J., Schreiner, K., and Palmer, C. Society for Ecological Restoration
(SER) 9" European Conference, Oulu, Finland.

Coupled metagenomic and chemical analyses of degrading fungal necromass aratiomplior
microbial contributions to soil organic mattégerton-Warburton’L.M., Morgan’'B.S.T.,
Schultz]., Schreiner K.M., and Blair, N.E. 6™ Soil Metagenomics Conference, St. Charles, IL.

Coupled metagenomic and chemical analyses of degrading faegeomass and implications for
microbial contributions to stable soil O§threiner, K.M., Morgan, B.S.T., Schultz, J. Blair,

Or



N.E., and Egerton-Warburton’ L.M. American Geophysical Union (AGU) Fall Meeting San
Francisco.

The degradation chemistry ofrfgal necromass and its potential contribution to ldigd soll
organic carbonSchreiner, K. Blair, N.E., and Egerton-Warburton, L. Goldschmidt,
Sacramento, CA.

J. Fant

Genetic Primer for seed selection; aionafmpl es fror
Ci r s i u minykdd talk, Wabash College (2014) — Seminar series.”

Ecological crowdsourcing for adaptive management of Phragrnitegled wetlandsvM Hunt,
JB Fant, P Hartzog, DJ Larkin. Poster presentation, Ecological Society of America,
Sacramento, CA, Aug 2014.

R. Goad

Plants of Concern. Training Workshops for Citizen Science Mofidetsught three training
workshops held in different parts of the region in the spring. With A. Braum.

Plants of ConcernGPS Workshop. Co-taught one workshop intensively focused on GPS and GIS
skills for rare plant monitors. With A. Braum and E. Yates, September 13.

Plants of Concern: Volunteers Monitor Rare Plants in a Standardized Regional Program.
Presentation to Northwestern University Graduate Students, Chicago Botanic Garden.
With A. Braum, J. Miller, and L. Widener, November 7, 2014.

Plants of Conceronitoring in the Diverse Ecosystems of the Chicago ReBjiesentation to
the Salt Creek Greenway Association. September 20, 2014

M. Haidet

Seeds of Success: Making Native Seed and Herbarium Collections for Species Conservation
Smithsonian National Museum of Natural History, Washington, DC, January 8, 2014.

BLM and Seeds of Success Upd¢dé&ional Pollinator Protection Campaign annual meeting,
Washington, DC, October 2014.

K. Havens

Restoration Challenges in a Changing Woindited talk, Center for Plant Conservation
International Symposium, Minneapolis, MN, 2014.

Native Plant Materials Developme®PGA Annual Meeting, Denver, CO, 2014.

Restoration Challenges in a Changing WA Annual Meeting, Denver, CO, 2014.

Feder al Partner shi ps: Ch.incitadgatk, ABGA Ancual Meetingsar den’ s [
Denver, CO, 2014.

Planning for the use of native plant materials in a chaggiimate Ecological Restoration
Alliance meeting, St. Louis, MO, 2014.

Risks of Biocontrol: The Case of Cirsium pitdheitied talk, Mid-Atlantic Invasive Plant Council
Annual Meeting, Washington DC, 2014.

Restoration Challenges in a Changing WarNESCO Conference, Paris, France, 2014.



Plant Conservation Succesdasited talk, Agents of Change Symposium, Smithsonian Institution,
Washington DC, 2014.

Botanical Capacity in the United Statewited talk, Leaders in Conservation Symposium,
Montreal, Canada, 2014.

R. Hawke

FourStar PlantsComparative Trials at Chicago Botanic Garéiendy Plant Society,
Swarthmore, PA, January 26, 2014.

Three Strikes and They' rCentrdD@hib Perenhial $chpal,lOfdot i ons of
State University Extension, Springfield, OH, March 6, 2014.

Smart Perennials for Ohientral Ohio Perennial School, Ohio State University Extension,
Springfield, OH, March 6, 2014.

Proven Perennial§ardners Connect, Kansas City, MO, March 22, 2014.

Proven Perennial8lant Trials Day, Cincinnati Zoo and Botanical Garden, Cincinnati, OH, August
28,2014,

When Pretty I sn’t Enough: Comp#antdraliDayg Tri al s at
Cincinnati Zoo and Botanical Garden, Cincinnati, OH, August 28, 2014.

The Imprtance of Plant Trialsndependent Plant Breeders Conference, Grand Rapids, M,
October 31, 2014.

P. Herendeen

PreAngiosperm Vegetation of the mMesozoic International Prize for Biology Symposium.
Invited speaker, Tokyo, Japan. 2 December, 2014.

Fassil history and early diversification of the LeguminoBagted speaker, Latin American
Botanical Congress, Salvador, Brazil. October, 2014.

Early Cretaceous Fossil Flora from Mongi@continent Paleobotanical Colloquium,
Pennsylvania State University, 31 May, 2014.

Wholeplant reconstruction and phylogenetic relationships of a new species of Elatides
(Cupressaceae) from the Early Cretaceous of Mon@eliany 2014.

Studies of Fossil Flowers using Synchrotron X-Ray Microtomography (and information about
research and education at Chicago Botanic Garden).” Rotary Club, Glenview, IL. April 24,
2014,

Co-organizer (with Richard Ree), Chicago Plant Science Symposium. “Symbios€sThe Field
Museum. April 19, 2014

F. Herrera

Fossil Fruits of the London €Il& New Insight from-Ray AnalysifAdams N., Andrew M.J,
Collinson M.E., Manchester S.R., Stull, G., Herrera, F., Kenrick, P., Sykes., D. 58th Annual
Meeting of the Palaeontological Association, University of Leeds, U.K.; 12/2014

R. Kirschner
But WhatWill the Neighbors Think? Creating Native Shoreline Landscapes That Are Easy on the
Eye AND Great for the EnvironmeRtynote Address at the New England Chapter of the



North American Lake Management Society’s Annual Conference, Storrs, Connecticut,
June 2014.

Getting the Most out of Yo uTechdica Warkshbpdly2eldy)s Nat i ve
at the New England Chapter of the North American Lake Management Society’s Annual
Conference, Storrs, Connecticut, June 2014 .

But What Will the NeighberThink? Creating Native Shoreline Landscapes That Are Easy on the
Eye AND Great for the Environmenitld trip presentation and tour for the Soil and
Water Conservation Society’s Annual National Conference, Glencoe, lllinois, July 2014.

But What Will he Neighbors Think? Creating Native Shoreline Landscapes That Are Easy on the
Eye AND Great for the Environmeftesentation to the Alliance for the Great Lakes’

Water Sustainability Roundtable, Glencoe, lllinois, July 2014.

But What Will the NeighborBhink? Creating Native Shoreline Landscapes That Are Easy on the
Eye AND Great for the EnvironmeRtesentation to University of Illinois Master
Gardeners at the Chicago Botanic Garden, Glencoe, lllinois, September 2014.

A. Kramer
Producing plant matéal for reintroduction: ten rules to maximize genetic diversignter for
Plant Conservation National Symposium. May 7, 2014. Chanhassen, Minnesota.

Using today’s restorations to inform tomorrow’s
decisionsColorado Plateau Native Plant Program Annual Meeting. April 8-10, 2014. Grand
Junction, Colorado.

D. Larkin

Twentyfive years of community phylogenetic change in tallggassrie remnants:
Implications for conservation and managementited talk, Natural Resources and
Environmental Sciences, University of lllinois at Urbana-Champaign.

Investigating restoration actions and outcomes: What happens if we turn thisPtbakty
Speaker, Society for Ecological Restoration—Midwest/Great Lakes Chapter Annual
Meeting, St. Paul, MN.

The effects of tallgrass prairie restoration on native bee communitiekgical Society of
America annual meeting, Sacramento, CA.

Opportunities and Challenges of Integrating Ecological Restoration into Assessment and
Managementof Contaminated Ecosystenssciety of Environmental Toxicology and
Chemistry Annual Meeting, Vancouver, BC.

G. Mueller

Incorporating conservation assessments into taxonomic revisions: lessons learned from
Hydnangiaceae. with A.Wilson, K. Hosaka, E. Sheedy, and T.W. May. International
Mycological Congress, Bangkok, Thailand.

Biogeographic analysis of Southern Hemisphere Laccariabased on phylogenetic species concepts
and extensive geographic sampling.. with May, T.W., A.W. Wilson, E.M. Sheedy,
International Mycological Congress, Bangkok, Thailand.

Challenges and opportunities for fungal conservation.. 1° meeting of the Polish Mycological



Society. Lodz, Poland.

Assessing the Conservation Status of Fungi: The Global Fungal Red List Initiative.Mueller, Latin
American Mycological Congress. Medellin, Colombia

Mainstreaming Fungal Conservation. with A. Dahlberg. Mycological Society of America Meeting.
East Lansing, Michigan.

Assessing the conservation status of fungi - a practical workshop on Red-Listing Fungi using IUCN
criteria. with A. Dahlberg. 2014. 10™ International Mycological Congress, Bangkok,
Thailand.

Fungal Conservation: Red Listing, Communicating, Taking Action. Day-long workshop at 1*
Meeting of the Polish Mycological Society. Spala, Poland.

Global Biogeography and Diversification of the Mushroom Genus Laccaria.with A.Wilson, K.
Hosaka, E.M. Sheedy, & T. May. Invited seminar, University of Tartu, Estonia.

Fungi — Diverse, Important, Understudied. IUCN SSC Steering Committee Symposium, Tallinn,
Estonia.

K. Skogen

Scent-mediated diversification: - Is floral scent at the center of interactions among evening
primroses, pollinators, and parasites? University of Wisconsin — Madison, Entomology.
October 2014.

Pollinators, parasites and floral diversity — assessing the role of mutualism in plant diversity in
Onagraceae. 2014 Plant Science Symposium. The Field Museum, Chicago, IL. April 2014.

Floral traits & plant diversification — pollinators get the credit but are floral antagonists the
unsung heroes? Oberlin College, Oberlin, OH. April 2014

S. still

Trees for 2050 model projectiorzll, A. and S.M. Still. 2014. Urban Forestry Climate Change
Vulnerability Workshop. Morton Arboretum, Lisle, IL.

Predicted Tree Ranges and Suceddsban AreasManaging Urban Forests in a Changing
Climate, The Morton Arboretum Urban Tree Conference. Bell, A. and S.M. Still. Morton
Arboretum, Lisle, IL. 19 November 2014.

Gaining a greater perspective on the threats faced by the rare flora of Calii#®tti@Annual
Southern California Botanists Symposium, Jensen, N. and S.M. Still. Claremont, CA. 1
November 2014.

Modeling effects of climate changes on western rare plafitserican Public Garden Association
2014 Conference, Denver, CO.

Using species distribution meling for plant conservatiomilinois Natural History Survey
Seminar. Champaign, Illinois. 15 April 2014.

Chicago Region Street Trees for 2Q5®an Forestry Climate Change Response Framework:
Vulnerability Assessment Input Meeting. Morton Arboretum. Lisle, lllinois. 14 April 2014.
Bell, A. and S. Still.

Using species distribution modeling for plant conservaBorany Seminar Series. Rancho Santa
Ana Botanic Garden. Claremont, California. 14 March 2014.



P. Vitt

Seed Collection and Other Training Opymities at the Chicago Botanic Gard@ay Mills Indian
Community, Bay Mills, MI. September 17, 2014.

General Seed Collection Protocols and Field Demonstration for Crop Wild Relatives in the Upper
Peninsulakeweenaw Bay Indian Community, Baraga, MI. August 5-6, 2014.

Plant Conservation in the AnthropocefRerum on Ethics and Nature: A Cascade of Loss, an
Ethics of Recovery Chicago, IL May 2, 2014.

Leveraging Public/Private Partnerships for Successful Outcomes in Plant Conservation Practice
Address to the Chicago Botanic Garden Corporate Roundtable, April, 2014.

Ex Situ Plant Conservation in an Era of Climate Cheanited presentation Lawrence University,
April, 2014.

S. Wagenius

Mating Potential in the purple coneflower Echinacea angustifoéiater for Plant Conservation
Annual Meeting 2014, Chaska, MN. Minnesota Landscape Arboretum. 8 May.

N. Wickett

An RNASeq approach to understanding the origin and diversification of land plamitgrsity of
Connecticut, April 17, 2014.

An RNASeq approachatunderstanding the origin and diversification of land pladtsversity of
British Columbia, March 25, 2014.

Wickett NJ, MG Johnson, Al Shaw, B Goffinet. 2014. Reconstructing gene family evolution in
bryophytes: diversification, duplication, and horizontal transfer. Meeting abstract in
Botany 2014 Abstract8oise, ID.

MG Johnson, NJ Wickett, N Devos, L Yang, R Medina, B Goffinet, AJ Shaw. 2014. Constructing
phylogenetic datasets from bait-capture data without a genome: strategies and
challenges. Meeting abstract in Botany 2014 Abstract8oise, ID.

K Laricchia, NJC Zerega, NJ Wickett. 2014. Transcriptome analysis of breadfruit (Artocarpus altilis
to reveal impacts of domestication. Recent Topics Poster in Botany 2014 Abstract8oise,
ID.

JP Der, E Wafula, NJ Wickett, S Ayyampalayam, N Matasci, ] Leebens-Mack, CW dePamphilis.
2014. A plant gene family classification and analysis pipeline for comparative genomics.
Recent Topics Poster in Botany 2014 Abstract8oise, ID.

Wickett NJ. 2014. Inferring Relationships of Early Land Plants Using 1KP Data. Meeting abstract in
Plant & Animal Genome X>8n Diego, CA, January 11-15.

E. Williams

Population Genetics of Gypsophile Lepidospartum burgesgiisteraceae). Williams, E.W., J. Fant,
and K. Havens. Texas Plant Conservation Conference, Austin, TX.

Cryptic, plastic, or confused: species delineation of h{wid/chiums.s. fernswilliams, E.W.
Lake Forest College Tri Beta Honor Society, Lake Forest, IL

Conservation Science at the Chicago Botanic Gavddéliams, E.W. Plum Grove Garden Club,
Palatine, IL.



E. Yates
Advances in Remote Sensing and GIS: Mapping Land Cover and its Many Applications such as
Characterizing Suitable Habitat for the Gravel Hill Prairie Rtaidago Wilderness
Congress 2014, Natural Allies: Partners in Conservation, University of Illinois Chicago
Forum, April 3, 2014. With Mark K. Johnston and Lynne Westphal.
Seeds of Success workshop for CLM internship training at Chicago Botanic (eartiéh
interns in seed collecting techniques in the field, with M. Haidet and D. Sollenberger,
June, 2014.

N. Zerega

Diversifying Agriculture Around the World: Exploring the Role of Underutilized Siopse
Café, Firehouse Grill Restaurant, Evanston, IL, October 22, 2014.

Plants and peopl on the move: The story of breadfr(firtocarpus altilisMoracea). Keynote
address at MedPlant Meeting, Marakesh, Morocco, September 9, 2014.

Student Presentations:

Introduction of Echinacea pallida in the prairies of western Minnesota and its lgosidrts on
native Echinacea angustifolilasini, D,and Wagenius, S. Botanical Society of America
Annual Meeting in Boise, Idaho. 28 July.
Fitness and heritability in Echinacea angustifolia and E. pallida hyktadie. Schaedel. Midwest
Ecology and Evolution Conference, University of Dayton, OH, 1 March.
Flowering phenology of Echinacea angustifolia in Minnesota tallgrass prairie remnants over three
years Sarah Baker. National Conference on Undergraduate Research, University of
Kentucky, 4 April.
Theimpacts of restoration on belowground processes in Chicagoland prdifigison, R., Umek,

L. and Egerton-Warburton, L. DePaul University Science, Math and Technology

Undergraduate Research Showcase Chicago, IL.
Precipitation drives arbuscular mycaomél fungal community composition in dry seasonal tropical
forests of the Yucatan Peninsuldorgan, B., and Egerton-Warburton, L. Annual Meeting
of the Association for Tropical Biology and Conservation, Cairns, Queensland, Australia.
Highthroughput sequecing reveals diverse fungal communities associated with lignin
decomposition in seasonally dry forests of the Yucatan Penirgigligan, B., and
Egerton-Warburton, L. 6™ Annual Soil Metagenomics Symposium, St Charles IL.
Highthroughput sequencing revisadiverse fungal communities associated with lignin
decomposition in seasonally dry forests of the Yucatan Peningoitgan, B., and
Egerton-Warburton, L. Mycological Society of America Annual Meeting, East Lansing, MI.
Bacterial versus fungal contribatis to microbial community structure in grasslands of differing
management historyPalmer, C., and Egerton-Warburton, L. World Congress in Soil
Science, Jeju Korea.
Amending soil with mulch does not increase microbial activity or reduce nitrogen aitgilabil
European buckthorrRbamnus cathartica) invaded system®oss, J., Umek, L., and
Egerton-Warburton, L. Chicago Area Undergraduate Research Symposium (CAURS),



Chicago, IL.

Restoration and management effects on litter decomposition and microbididoimgy: a Case
study from the Chicago Wildernedsmek, L.G., and Egerton-Warburton’ L.M. European
Geosciences Union, The Earth Living Skin: Soil, Life and Climate Changes, Bari Italy.

Restoration and management effects on litter decomposition and marfimctioning in the
Chicago Wildernestimek, L., and Egerton-Warburton, L. Midwest-Great Lakes Society
for Ecological Restoration, Minneapolis, MN.

Variation in population level rooting traits in Elymus elymoides and its potential ecological role.
Botanical Society of America (co-author on presentation by MS Student A. Foxx). July 26-
30, 2014. Boise, Idaho.

Johnson, L., K. Sandona, C. Génzalez Chavez, R. Carrillo, C. Gilberto, G.M. Mueller, and A. Porras-
Alfaro. Root-associated fungi in Vanilla planifdia from four plantation systems in Mexico .
2014 Mycological Society of America Meeting. East Lansing, Michigan.

Ksiazek, K. and M. Kéhler. The potential role of green roofs in supporting urban biodiversity: A
multifaceted approach to ecological research. World Green Infrastructure Network
Congress, Sydney, Australia, October 2014.

Gardner, Elliot and N.J.C. Zerega. 2014. Population genetics and species limits of wild and
cultivated Artocarpus odoratissimudanco (Moraceae): Insights into the domestication
of an underutilized crop. Botany 2014, Boise, Idaho, July 29, 2014.

Wang, Maria and N.J.C. Zerega. 2014. Origin and diversity of an underutilized tropical fruit tree,
cempedak (Artocarpus integerMoraceae) and its putative wild relative (A. integervar.
silvestri$. Botany 2014, Boise, Idaho, July 29, 2014.

Melhem, T., N.J.C. Zerega, S. Setty, R. Gudasalamani, and Melekote, R.J. 2014. Diversity of
jackfruit (Artocarpus heterophyllygn the Western Ghats of South India. Botany 2014,
Boise, Idaho, July 28, 2014.

Laricchia, K., N. Wickett, and N.J.C. Zerega. 2014. Transcriptome analysis of breadfruit across a
domestication gradient: Identifying important genes in a low-energy input tree crop.
Boise, Idaho, July 28, 2014.

Sarraf, P., E. Gardner, and N.J.C. Zerega. 2014. Biogeography and phylogeny of Maclura
(Moraceae). Northwestern University Undergraduate Research Symposium. Evanston, IL
June 2, 2014.

Zerega, N.J.C., G. Ravikanth, E.M. Gardner, K. Laricchia, T. Melhem, M. Wang, C. E. Witherup, S.
Setty, M.l. Zuberi, M.R. Jagdish, and D. Ragone. New genomic resources to understand
genetic diversity and promote crop improvement of jackfruit (Artocarpus heterophylljs
breadfruit (A. altilig, and other under utilized Artocarpuscrops. Procedings of
the International Symposium odackfruit (Artocarpus heterophyllus ) aBceadfruit
(Artocarpus altilis Fosbarg) of tHeopicsPresented May 15, 2014, University of
Agricultural Sciences, Bangalore, India.



TEACHING AND MENTORING

L. Egerton-Warburton
Soilsandte Envi ronment : T HPBC4IB/AENVR $CI390; Wihteri2014),c a |
Northwestern University
High school students advised
Filza Ali (College First)
Jeremy Schultz (Wheeling High School)
Neil Goulding (Wheeling High School)
Hector Jiminez (Wheeling High School)
Isobel Chan (Wheeling High School)
Undergraduate students advised
Jenifer Yost (Lake Forest College)
Jessica Ross (Northwestern University)
Rosalba Herrera (Loyola University Chicago, CF alum)
Ramsey Millison (DePaul University, CF alum)
Benjamin Sedillo (University of New Mexico, REU)
Graduate students advised or committee member:
Robert Hevey (MS, NU, graduate May 2014)
Anne Neis (MS NU, graduated May 2014)
Chen Ning (MS NU, graduated July 2014)
Corey Palmer (MS NU, graduated May 2014)
Lauren Umek (PhD NU)
Matt McCreary (PhD UIC)
Benjamin Morgan (PhD NU)
Robert Hevey (PhD, NU)
Jessica Ross (PhD, NU)
Postdoctoral Fellow Advised:
Kathryn Schreiner

J. Fant

CaPl Research Experiences for Undergraduates (REU) site Program in Plant Biology and
Conservation

Conservation Geneti¢Spring 2014), Northwestern University

Field and Laboratory Methods in Plant Biology and Conserv&tithr014), Northwestern
University

Postdoctoral Fellow Advised:
Evelyn Williams
Tania Jogesh
Rick Overson

Graduate students advisent committee member

Zone



Adrienne Basey (current MS, NU)

Anita Cisternas-Fuentes (current PhD, NU)

Claire Ellwanger (Current MS, 2014)

Magdalena Eshleman (Current MS, 2014)

Jessamine Finch (current PhD, NU)

Stephanie Frischie (MS 2014, NU)

Kelly Ksiazek (current PhD, NU)

Eun Sun Kim (current PhD, UIC)

Emily Lewis (current MS, NU)

Theresa Melham (MS 2014, NU)

Nora Talkington (current MS, NU)

Maria Wang (MS 2014, NU)

Laney Widener (MS 2014, NU)
Undegraduate studats advised

Andrea Gruver (Gustavus Adolphus College — NSF REU)

Jeremy Sutherland (UIC)

Andreas Terestenyi (Loyola University)

R. Goad

Cotaught with A. Braum four Plants of Concern Volunteer Training workshops throughout the
region

Coordinated and mented group volunteer monitoring field forays throughout the season at:
Illinois Beach State Park, Braidwood Dunes, Bur Oak Woods, Lyons Woods, and Montrose
Beach.

Students and interns mentored
REU intern Jaileen Merced-Hoyos
ACl intern Samuel Fiek
College First student Jesse Pink

M. Haidet

Seed Collection for Conservation and RestoratigirM Training CoursBoise, ID, May 13-15,
2014.

Seed Collection for Conservation and Restoration. Conservation and Land Management Internship
Program— Training WorkBop. Chicago Botanic Garden. June 12, 2014.

K. Havens
Conservation and Land Management Intern Training Workshbbjzago Botanic Garden.
Graduate students advised committee member
Jessamine Finch (PhD at NU)
Christopher Warneke (MS at NU)
Undergradu#e studentsadvised:
Alison Brackley
Courtney Devoid



R. Hawke
Graduate students advisedt committee member
Sarah Leach Smith (MS at University of Delaware)

P. Herendeen
Plant Evolution and DiversitMorthwestern University (Winter 2014).
Advanced dpics in Ethics for the Darwinian Scient&sversity of Chicago (co-taught with Mike
Coates and Shannon Hackett, Spring 2014)
Graduate students advised or committee member:
Aleksandar Radosavljevic (PhD at NU)
Elliot Gardner (PhD at NU)
Rui Zhang (PhD at NU)
Claire Malley (MS at NU)
Undergraduate student advised:
Valerie Thomas (Northwestern University)
Carolyn Thornton (College of Wooster)
High school students advised
Linsey Nowak (S.P.A.R.K. program, Stevenson High School)

F. Herrera
High schoostudents advised

Linsey Nowak (S.P.A.R.K. program, Stevenson High School)
Undergraduate students advised

Carolyn Thornton (College of Wooster)

Nicolas Perez (University of the Andes)

R. Kirschner

But What Will the Neighbors Think? Creating Native &mar Landscapes That Are Easy on the
Eye AND Great for the Environmes¢minar and tour for Ecology and Materials
Workshop I: Plants and Planting - Illinois Institute of Technology (October 2014), as well
as Northeastern lllinois University’s Aquatic Biology course (July 2014).

A. Kramer
Guest lecturer, Conservation Gene{fizging 2014), Northwestern University
Graduate students advised or committee member

Janet Backs-Rizner (PhD awarded 2014, UIC)

Alicia Foxx (MS awarded 2014, current PhD, NU) Major advisor

Ryan Disney (current MS, NU)

Nora Talkington (current MS, NU) Advisor

Maggie Eshleman (current MS, NU) Advisor

Adrienne Basey (current MS, NU) Co-advisor

Stephanie Frischie (MS awarded 2014, NU)



Theresa Melhem (MS awarded 2014, NU)
Maria Wang (MS awarded 2014, NU)
Alex Seglias (current MS, NU) Advisor
Abbey White (current MS, NU) Co-advisor
Becky Barak (current PhD, NU)
Jessamine Finch (current PhD, NU)

REU Student @dentor
Lisa Hintz (with M. Eshleman)
Giselle Varrientos (with A. Foxx)

Colleg First Caventor
Jada Washington and Ashley Garcia (with L. Hintz, G. Varrientos, and A. Foxx)

D. Larkin
Pl Research Experiences for Undergraduates (REU) site Program in Plant Biology and
Conservation
Plant Community Ecolod$pring 2014), Northwestern University
Field and Laboratory Methods in Plant Biology and Conserv#tithr014), Northwestern
University
Ecology and Materials Workshop I: Plants and Plarjtialj2014), lllinois Institute of Technology
Graduate students advised or committee membe
Rebecca Barak (NU)
Magdalena Eshleman (NU)
Alicia Foxx (NU)
Ryan Disney (NU)
Paul Hartzog (NU)
Nora Talkington (NU)
Rebecca Tonietto (NU)

G. Mueller
Taxonomia, Ecologia, y Conservacién de Basidiomycota (Agaricomycetes). Precongress 3-day
short course, VII Latin American Mycological Congress. Medellin, Colombia.
Fungal Conservation: Series of lectures, University of Lodz, Poland
Students mentored
Rui Zhang
Chen Ning
Lynnaun Johnson

J. O’Shaughnessy

Assisted Ph.D candidate, Eun Sun Kim (thifyef lllinois Chicago)establishing research plots
in the Dixon Prairie for research on daytime and nocturnal pollinators of the yellow and
red morphs of Castilleja coccinea

Prairie Restoration Management Touske County Forest Preserve District nursery volunteers
and nursery manager, September 2014



Prairie Restoration Management To@tplogy and Materials Workshop I: Plants and Planting
Illinois Institute of Technology, October 2014

K. Skogen

Conservation and Land Management Internship Progrdiraining WorkshofpChicago Botanic
Garden. June 8™-14" 2014. 50 interns and ten instructors attended this week-long
workshop

PBC 451/Biol Sci 355 Critical Topics in Ecology & Conservation, InstructorNorthwestern
University, Evanston, IL, Fall 2014

PBC 450 Field & Laboratory Methods in Plant Biology & Conservation, Celnstructor
Northwestern University, Evanston, IL. Fall 2014

Postdoctoral Fellow Advised:
Tania Jogesh
Rick Overson

Graduate students advised or committee member
Elliot Gardner (PhD, NU)
Kelly Ksiazek (PhD, NU) Major Advisor
Emily Lewis (Ms, NU) Major Advisor
Christopher Warneke (MS, NU)
Laney Widener (MS, NU)
Ben Cooper (MS, NU)
Dan Bruzzese (MS, NU)

Undergraduate mentored:

Andrea Gruver (Gustavus Adolphus College — NSF REU)

Mentored research assistants:
Evan Hilpman
Matt Rhodes
Wes Glisson

J. Steffen
Introduction to Bird Watchingichool of the Chicago Botanic Garden, May 15 and 17, 2014
Native Seed Collectingghool of the Chicago Botanic Garden, September 20, 2014

S. Still

PBC 450 Field & Laboratory Methods in Plant Biology & Conservation, Co-Instructor
Northwestern University, Evanston, IL, Fall 2011

Graduate student committee member
Stephanie Fritsche (MS at Northwestern University)

P. Vitt
Graduate student advesl:
Anne Nies
Undergraduate and REU students Advised:



Pairsa Belamaric (Humboldt State University)
Katharine Schatz (Pitzer College)

S. Wagenius
Quantitative Methods in Ecology and Conservativinter 2014), Northwestern University
Conservation Genes(Spring 2014), Northwestern University
Committee member for graduate students:

Rebecca Tonietto (PhD, Northwestern University)

David Lowenstein (PhD, University of lllinois—Chicago)
High School student advised:

Will Reed (Jefferson High School, Alexandria, MN)
Undergraduate students advised:

Gia Hallaman (Northwestern University)

Alex Yeaney (Lake Forest College, IL)

lan Lin (Lake Forest College, IL)

Emma Velis (Carleton College, MN)

Jocelyn York (Carleton College, MN)

Maureen Page (Scripps College, CA)

Keaton Holsinger (Wabash College, IN)

Cameron Shorb (Carleton College, MN)

Allison Grecco (DePaul University, IL)
Postgraduate students advised:

Lydia English (Carleton College, MN)

Elizabeth Mays (Colorado College, Co)

Claire Ellwanger (Bowdoin College, ME)

Jared Beck (Carleton College, MN)

N. Wickett
Functional Genomic8slorthwestern University (Winter 2014)
The Nature of Plant®orthwestern University (Spring 2014)
Understanding Evolution from Seaweed to Saladthwestern University (Fall 2014)
Postloctoral Fellow Advised:

Matthew Johnson

Tania Jogesh

Rick Overson
Graduate students advised:

Claire Malley (MS, Northwestern University)

Kristen Laricchia (MS, Northwestern University)

Colby Witherup (PhD, Northwestern University)
Graduate studencommittee member:

Aleksandar Radosavljevic (PhD, Northwestern University)

Elliot Gardner (PhD, Northwestern University)

Ben Morgan (PhD, Northwestern University)



Rui Zhang (PhD, Northwestern University)

Benjamin Cooper (MS, Northwestern University)
Undegraduate students advised:

Arianna Farmer (Northwestern University)

Raudel Cabral (Northwestern University)

Lisa Kim (Northwestern University)

Ryan Anderson (Northwestern University)

E. Williams
Undergraduates advised
Brittney Ellis (Lake Forest College Senior Thesis)
Chloe Siegel ( summer 2014)
Rachel Cheung (summer 2014)
E. Yates
Field and Laboratory Methods in Plant Biology and Conservation, PBEI#2014),
Northwestern University, GIS and spatial analysis instructor.
Botany 1: Botanydr BeginnersSchool of the Chicago Botanic Garden. March 3 — April 9, 2014.
Conservation and Land Management Intern Training Workshbjgago Botanic Garden, June
2014.
Chicago Public Schools Student Science Fair, Jiijany Section
Museum of Science and Industry, March 21, 2014
Plants of Concern GIS Training Workslkabjzago Botanic Garden, September 13, 2014. With
Rachel Goad and Anna Braum

N. Zerega
Spring FlordPBC 415/BIO 316), Spring quarter 2014 at Northwestern University (10 students)
Field and Lab Methods in Plant Biology and Conservg@Biw50), Fall 2014 quarter at
Northwestern University (10 students)
Postdoc advisor:
Evelyn Williams
Major advisor for graduate students:
Elliot Gardner (PhD, Northwestern University)
Kristen Laricchia (MS, Northwestern University, graduated 2014)
Theresa Melhem (MS, Northwestern University)
Maria Wang (MS, Northwestern University, graduated 2014)
Committee member for graduate students:
Adrienne Basey (MS, Northwestern University
Stephanie Frischie (MS, Northwestern University, graduated 2014)
Paul Hartzog (PhD, Northwestern University)
Aleksandar Radosavljevic (PhD, Northwestern University)
Laney Widener (MS, Northwestern University, graduated 2014)
Rui Zhang (PhD, Northwestern University)
Undergaduate students advised:



Daiyon Kpou (Penn State)
Matthew Murphy (lllinois College)
Paya Sarraf (Northwestern University, graduated 2014)

PROFESSIONAL SERVICE
L. Egerton-Warburton
National Science Foundation

Grant proposal ad hoc reviewer
Soil SciereSociety of America

Francis and Evelyn Clark Soil Biology Scholarship. Committee member. 2013 - 2015.
Appointed to the Editorial Board of Applied Soil Ecology
Manuscript Reviewer

Applied Soil Ecology

Annals of Botany

Fungal Biology

Geoderma

GeodermaRegional

Microbial Ecology

New Phytologist

Oecologia

J. Fant
lllinois Endangered Species Protection Board
Member (2014 — present)
IUCN Conservation Genetics Specialist Group,
Member (2014 — present)
Botanical Society of America
Member (2007-present)
Ecological Society of America
Member (2007-present)
DePaul Institutional Biosafety Committee
Committee Member (2009-present)
Manuscript reviewer
American Journal of Botany
Annales Botanici Fennici
Annals of Botany
Applied Vegetation Science
Aquatic Botany
Botanical Bulletin of Academia Sinica
Folia Geobotanica
International Journal of Plant Science
Molecular Ecology



Plant Systematics and Evolution
Preslia
Restoration Ecology
Telopea
Proposal reviewer
National Science Foundation

R. Goad
Citizen Science Association
Inaugural Member
Ecological Society of America
Member
lllinois Native Plant Society
Member
Secretary — State Association and Northeast lllinois Chapter
Planning Committee for August 2014 meeting held in Kankakee region
Midewin National Tallgrass Prairie Stakeholders Alliance
Attending Member
Natural Areas Association
Member
Society for Ecological Restoration
Member
Wild Things Conference 2015
Planning Committee

M. Haidet

Colorado Plateau Native PlaRtogram
Technical Committee

North American Orchid Conservation Center
Seed Banking Committee

Plant Conservation Alliance
SOS contact

K. Havens
American Public Gardens Association
Member of Conservation Committee (1999-present)
Botanical Society dfmerica
Public Policy Committee (2011-present)
Botanic Gardens Conservation International
US Board of Directors (2005-present)
Chicago Wilderness
Member, Global Climate Change Task Force (2007-present)



Center for Plant Conservation
Member of recovery criteria for endangered plants team
Member of ecotype team
Fairchild Tropical Botanical Garden
Research Associate
lllinois Endangered Species Protection Board
Member of Scientific Review Panel (1999-present)
Invasive Plant Council of lllinois
Co-founder (2002-present)
lllinois Native Plant Society
Past President
Landscape, Ecological and Anthropogenic Processes (LEAP) Program Committees at University of
lllinois Chicago
Admissions Committee
Curriculum Committee
Midewin National Tallgrass Prairie
Member of Scientific Review Panel (1999-present)
Midwest Invasive Plant Network
Board member and Treasurer (2002-present)
Midwestern Rare Plant Task Force
Founder and co-coordinator (1997-present)
North American Botanic Garden Conservation Strategy
Team member.
Plant Conservation Alliance
Cooperator contact
Plant Biology and Conservation (PBC) committees at Northwestern University
PBC Oversight Committee
PBC Admissions Committee
World Conservation Union (IUCN) Species Survival Commission,
Conservation Bxeding Specialist Gropptensively Managed Populations (2010-present)
U.S. Fish and Wildlife Service Endangered Species Recovery Teamforekstlepias meadii,
Cirsium pitcheri, Platanthera leucophaea
Manuscript reviewer
American Journal of Botany
Biological Conservation
Conservation Biology
Evolution
International Journal of Plant Sciences
New Phytologist
Proposal reviewer
National Science Foundation
External dissertation reviewer
University of Western Australia



R. Hawke
All-America SelectioriBask Force
Team member, national perennial plant trials scheme development
American Public Gardens Association
Member of Plant Collections Section
Member of Plant Nomenclature & Registration Section
Plants in Focus: Perennial Evdioa Committee
Member, Communications
Chicagoland Grows®, Inc. Plant Introduction Program
Member, New Plant Committee

P. Herendeen
American Society of Plant Taxonomists
President Elect (September 2013 — 2014), President (September 2014 — 2015)
Internatioral Journal of Plant Sciend&miversity of Chicago Press)
Editor in Chief
Aliso: A Journal of Systematic and Evolutionary BaRamcho Santa Ana Botanic Garden)
Editorial Board
International Association for Plant Taxonomy
Secretary, Nomenclature Committee on Fossil Plants
PhytoKeysgopen access journal)
Subject Editor (paleobotany, legume systematics), July 2011 — present
National Science Foundation
Grant proposal review panel
Manuscript Reviewer
American Journal of Botany
Annals of Botany
Annals of the Missouri Botanical Garden
Grana
International Journal of Plant Sciences
Systematic Botany
Plant Biology and Conservation (PBC) committees at Northwestern University
PBC Curriculum Committee

F. Herrera
Manuscript Reviewer
Journal of Systematics and Evolution
Palaios
Review of Palaeobotany and Palynology
Journal of the Botanical Research Institute of Texas



R. Kirschner
Chicago Park District
Member of Natural Resources Management Committee
Chicago Regional Biodiversity Council (Chicago Wikigrne
Member of Natural Resources Management Team
Member of Aquatics Task Force
Member of Conservation and Native Landscaping Awards Review Panel
Illinois’ Hydrilla Task Force
Cacoordinator

A. Kramer
Colorado Plateau Native Plant Program
Member, Technical and Research Committees (2012-present)
Manuscript reviewer
American Journal of BotanyConservation Genetics
Diversity and Distributions
Journal of Applied Ecology
Natural Areas Journal
Seed Science Research
Plant Biology and Conservation, Northvees University
MS admissions committee
Non-thesis track internship committee

D. Larkin
Manuscript reviewer
Basic and Applied Ecology
Ecological Applications
International Journal of Plant Sciences
Journal of Applied Ecology
PLOS One
The Nature Conseancy in lllinois
Scientific Advisory Committee
Northeastern lllinois Invasive Plant Partnership
Steering Committee
Great Lake®hragmites Collaborative
Steering Committee, Research Subcommittee
Midwest Marsh Bird Monitoring Working Group
Chair of Research Subcommittee
Society for Ecological Restoratibtidwest/Great Lakes Chapter
Treasurer
Board of Directors



G. Mueller
International Union for the Conservation of Nature (IUCN) Species Survival Commission
Steering Committee
Chair, Mushrooms, Brackets, and Puffballs Specialist Group
International Society for the Conservation of FuBgard Member
International Advisory Committee fofll Latin American Mycological Congress
lllinois Nature Conservancy
Member, Science Advisory Council
lllinois Mycological Association
Co-Scientific Advisor
Chicago Wilderness
Member Executive Council
Member Executive Advisory Committee
City of Chicago
Member of Mayor’s Nature and Wildlife Committee
Chicago Council for Science and Technology
Member of Board
Manuscript reviewer
Numerous journals as well as pre-reviews for colleagues
Proposal reviewer
National Science Foundation, National Geographic, others
Served on NSF Systematics Pre-proposal review panel

K. Skogen
Botanical Society of America.
Public Policy Committee (2013-present)
Manuscript reviewer
American Journal of Botany
Oecologia
Plant Biology and Conservation, Northwestern University
MS Admissions Committee
Curriculum committee member

J. Steffen
Openands
Researcher inventorying spiders and micro-arthropods.

S. still
Chicago Wilderness

Member, Global Climate Change Task Force (2011-present)
California Native Plant Society

Steering committee for CNPS 2015 Conference
Manuscript Reviewer



American Journal of Botany
BioScience

Madrofio

PLoS One

P. Vitt
Chicago Wilderness
Member, Global Climate Change Task Force (2009-present)
Chicago Climate Action Plan
Adaptation Advisory Committee
U.S. Fish and Wildlife Service Endangered Species Recovery Teamfordrdpeideza
leptostachya, Platanthera praeclara
Manuscript reviewer
American Journal of Botany
Biological Conservation
Conservation Biology
Ecology Letters
Journal of Nature Conservation
Proposal reviewer
National Science Foundation

S. Wagenius
Ecological Society of America
Member
Natural Resources Commission of City of Highland Park, IL
Member
Minnesota Ornithologists' Union
Member
Manuscript reviewer
Oecologia
American Midland Naturalist

N. Wickett
Plant Biology and Conservation committees
PhD Admissions Committee
Botarical Society of America
Member
Committee member — Technological Committee
American Bryological and Lichenological Society
Member
American Society of Plant Taxonomists
Member
Proposal Reviewer



National Science Foundation
Manuscript Reviewer

BMC Plant Biology

Organismal Diversity and Evolution

E. Williams
Botanical Society of America
Master Plant Science Team
Reviewing Editor
Applications in Plant Sciences

E. Yates
Chicago Public Schools Student Science Fair, Jitgany Section
Museum of Science and Industry, March 21, 2014
GIS Certification Institute (GISCI)
Certified Geographic Information Systems Professional (GISP)
Association of American Geographers
Member & Annual Meeting presenter, Topics in Biogeographygction
lllinois GI\ssociation
Member & conference presenter
lllinois Geographical Society
Member

N. Zerega
Society Service
Secretary, American Society of Plant Taxonomists
Committee Member at Northwestern University
Environmental Science, Engineering, and Policy Committee
Environmental Policy and Culture Committee
Curriculum Committee for Plant Biology and Conservation
Admissions Committee for Plant Biology and Conservation
The Graduate School Advisory Council on Academic Affairs
Manuscript Reviewer
American Journal of Botany
Economic Botany
Molecular Phylogenetics and Evolution
New Zealand Journal of Botany
Phytokeys
PLoSONE
Systematic Botany

Society Membership
American Society of Plant Taxonomists



Botanical Society of America

Society for Economic Botany

Society of Herbarium Curators
Board Membership

Trees That Feed Foundation

COLLABORATIONS

J. Ault

Kris Bachtell and Joe Rothleutner (The Morton Arboretum), Ornamental Growers Association of
Northern lllinois (OGA), 100-plus nurseries evaluating/growing the breeding program and other
Chicagoland Grows® plant introductions.

L. Egerton-Warburton

Edith B. Allen (University of California, Riverside), Michael F. Allen (University of California,
Riverside), Hormoz BassiriRad (University of lllinois Chicago), Kingsley Dixon (Kings Park and
Botanic Garden, Australia), Hector Estrada Medina (Universidad Autonoma de Yucatan) Arturo
Gomez-Pompa (University of California, Riverside), Robert C. Graham (University of California,
Riverside), Andrew Jacobson (Northwestern University), Nancy C. Johnson (Northern Arizona
University), Ari Jumponnen (Kansas State University), José Ignacio Querejeta (CEBAS-CSIC, Spain),
Rodrigo Vargas (University ofDelaware ), Patricia Beddows (Northwestern University), Neal Blair
(Northwestern University), Yun Wang (Northwestern University).

J. Fant

Mary Ashley (University of lllinois Chicago), Alona Banai (Loyola University), Tim Bell (Chicago
State University), Justin Borevitz (Australian University), Marlin Bowles (Morton Arboretum),
Diane Byers (lllinois State University) Julie Etterson (University of Minnesota, Duluth), Pam
Geddes (NEIU), Alden Griffith (Wellesley College), Terry Harrison (University of lllinois, Urbana-
Champaign) Chrystal Ho Pao (Trinity International Univ.), Kristina Hufford (University of
Wyoming, WY), Kathleen Kay (University of California Santa Cruz), Tom Kaye (Inst of Ap. Ecology),
Tiffany Knight (Washington University, St Louis), Rachel Levin (Amherst College) Joyce Maschinski
(Fairchild Tropical Botanic Garden), Geoff Morris (University of Chicago), Christal Niederer
(Creekside Center for Earth Observation), Peggy Olwell (BLM), Christopher Preston (Centre of
Ecology and Hydrology, UK), Rob Raguso (Cornell Univ.), Eric Ribbens (WIU), David Tank (U.
Idaho), Jeff Walck (Middle Tennessee State University, TN).

R. Goad

Linda Masters (Openlands); Chris Mulvaney (Chicago Wilderness); Melinda Pruitt Jones (Chicago
Wilderness); Karen Glennemeier (Formerly of The Habitat Project, Audubon-Chicago Region);
Laurel Ross and staff (The Field Museum); Susie Schreiber (Waukegan Harbor Citizens Advisory
Group); Angela Larsen (Alliance for the Great Lakes); Karen Tharp (Volunteer Stewardship
Network, The Nature Conservancy); Cathy McGlynn (New Invaders Watch Program); Carol
Freeman (Carol Freeman Photography); John Wilker (Illinois DNR); Randy Heidorn (Illinois Nature
Preserves Commission); lllinois Endangered Species Protection Board; Renee Thakali and Jennifer



Durkin (Midewin National Tallgrass Prairie); Holly Bernardo (PhD student at St. Louis University);
Susie Hoffman (Lake Forest Openlands); Marion Cartwright (Lake Forest Openlands); 128
landowner-partners of Plants of Concern, from federal, state, and local public agencies and
private landowners.

M. Haidet

Stacy Anderson (Zoological Society of San Diego), Bill Brumback (New England Wildflower
Society, Framingham, MA), Mike Cashman (Agricultural Research Service, Pullman, WA), Sarah De
Groot (Rancho Santa Ana Botanic Garden), David Dierig (Agricultural Research Service, Ft. Collins,
CO), Sarah Garvin (US Forest Service, Bend, OR), Stephanie Greene (Agricultural Research
Service, Ft. Collins, CO), Ed Guerrant (Portland State University, Portland, OR), Anne Halford
(Bureau of Land Management), Kayla Herriman (US Forest Service, Bend, OR), Olivia Kwong (Plant
Conservation Alliance), Karen Clary (Lady Bird Johnson Wildflower Center, Austin, TX), Ray Mims
(US Botanic Garden, Washington, DC), Peggy Olwell (Bureau of Land Management, Washington,
DC), Adrienne Pilmanis (Colorado Plateau Native Plant Project), Johnny Randall (North Carolina
Botanical Garden, Chapel Hill, NC), Rusty Russell (Smithsonian Institution), Meghann Toner
(Smithsonian Institution), Ed Toth (NYC Department of Parks, New York, NY), Michael Way (Royal
Botanic Gardens, Kew).

K. Havens

Mary Ashley (University of lllinois Chicago), Alona Banai (Loyola Univ.), Tim Bell (Chicago State
University), Todd Bittner (Cornell Plantations, NY), Marlin Bowles (Morton Arb., Lisle, IL), Bill
Brumback (New England Wildflower Society, Framingham, MA), Kingsley Dixon (Kings Park &
Botanic Garden, Perth, AUS), Patricia DeAngelis (U.S. Fish and Wildlife Service, Arlington, VA),
Don Falk (University of Arizona, Tucson, AZ), Jeremie Fant (CBG), Ed Guerrant (Portland State
University, Portland, OR), Alyssa Hakes (Lawrence Univ., Appleton, WI), Sandra Henderson,
(NEON, Boulder, CO), Kent Holsinger (University of Connecticut, Storrs, CT), Kristina Hufford
(University of Wyoming, WY), Lara Jefferson (CBG Research Associate), Claudia Jolls (East Carolina
University, NC), Tom Kaye (Institute for Applied Ecology, OR), Bruce Kendall (University of
California Santa Barbara), Kathryn Kennedy (Center for Plant Conservation, St. Louis, MO), Tiffany
Knight (Washington University , St. Louis, MO), Andrea Kramer (CBG), Julie Marik (East Carolina
Univ., NC), Mike Maunder (Florida International Univ.), Kathryn McEachern (US Geological
Survey, CA), Rachel Muir (US Geological Survey, Ft. Collins, CO), Sara Oldfield (BGCI, London, UK),
Peggy Olwell (Bureau of Land Management, Washington DC), Noel Pavlovic (US Geological
Survey, IN), Marcello Pennacchio (Perth AUS), Peter Raven (Missouri Botanical Garden, St. Louis,
MO), Kristina Schierenbeck (California State University, Chico, CA), Shannon Still (CBG), Jennifer
Schwarz (CBG), Krissa Skogen (CBG), Dave Sollenberger (CBG), Larry Stritch (US Forest Service,
Washington DC), Marshall Sundberg (Emporia State University, KS), Pati Vitt (CBG), Stuart
Wagenius (CBG), Jeff Walck (Middle Tennessee State University, TN), Emily Yates (CBG).

R. Hawke
Allen Bush (Jelitto Perennial Seeds, Germany), Jack De Vroomen (De Vroomen Plants, Holland),
Evan Elenbaas (Walters Gardens, Zeeland, MI), Raymond Evison (Guernsey Clematis Nursery Ltd,



England), Dan Heims (Terra Nova Nurseries, Portland, OR), Chris Kelleher (Blooms of
Bressingham, England), Michael Marriott (David Austin Roses, England), Jim Nau (Ball
Horticultural, North Chicago, IL), Angela Treadwell Palmer (Plants Nouveau, Charleston, SC), Mary
Walters and Chris Hansen (Great Garden Plants, Michigan), Dr. Mark Widrlechner (USDA North
Central Plant Introduction Station, Ames, 1A), Nicholas Staddon (Monrovia Growers, Azusa, CA),
Steve Castorani (North Creek Nurseries, Landenberg, PA), Kerry Meyers (Proven Winners, St.
Thomas, MO).

P. Herendeen

Anne Bruneau (University of Montreal), Peter Crane (Yale University), Else Marie Friis (Swedish
Museum of Natural History), Vicki Funk (Smithsonian Institution) , Bente Klitgaard (Royal Botanic
Gardens, Kew), John Kress (Smithsonian Institution), Matthew Lavin (Montana State University),
Gwilym Lewis (Royal Botanic Gardens, Kew), Melissa Luckow (Cornell University), Richard Lupia
(University of Oklahoma), Susana Magallon (Universidad Nacional Auténoma de México), Steven
Manchester (University of Florida), Lucinda McDade (Rancho Santa Ana Botanic Garden), Toby
Pennington (Royal Botanic Garden Edinburgh), Karen Redden (Smithsonian Institution), Michael
Sanderson (Arizona State University), Doug Soltis (University of Florida), Pam Soltis (University of
Florida), David Spooner (USDA, Madison, WI), Masamichi Takahashi (Niigata University, Japan),
Scott Wing (Smithsonian Institution), Martin Wojciechowski (Arizona State University).

F. Herrera

Steve Manchester (University of Florida), Monica Carvalho (Cornel University), Carlos
(Smithsonian Tropical Research Institute), Scott L. Wing (Smithsonian Institution), Kurt Neubig
(Southern lllinois University), Margaret Collinson (Royal Holloway, University of London), Mark
Whitten (University of Florida), Richard Abbott (Missouri Botanical Garden), Camila Martinez
(Cornel University).

S. Jacobi

Marissa Ahlering (TNC), Daren Carlson (MN DNR), Cami Dixon (USFWS), Patricia Heglund
(USFWS), Benjamin Hobbs (Johns Hopkins University),Tim Jones (USFWS), Jill Gannon (USGS),
Melinda Knutson (USFWS), James Lyons (USFWS), Clint Moore (USGS), Carrie Reinhardt-Adams
(University of Florida), Terry Shaffer (USGS), Wayne Thogmartin (USGS), Sara Vacek (USFWS),
Peter Wilcock (Johns Hopkins University).

R. Kirschner

Mike Adam (Lake County Health Department), Patrice Charlebois (lllinois-Indiana Sea Grant
Program), Kimberly Gray (Northwestern University), Patrick Goggin (Wisconsin Department of
Natural Resources), Rebecca Grill (Park District of Highland Park), Jane Herbert (Michigan State
University Extension), Donald Hey (Wetlands Research, Inc.), Kevin Irons (lllinois Department of
Natural Resources), Heidi Natura (Living Habitats), Joan Nassauer (University of Michigan).



A. Kramer

Mary Ashley (Univ. of lllinois-Chicago); Michael Calonje (Montgomery Botanical Center); Peter
Dunwiddie (U of Washington); Anne Frances (NatureServe); M. Patrick Griffith (Montgomery
Botanical Center); Andrew Hipp (Morton Arboretum); Kristina Hufford (U of Wyoming); Chad
Husby (Montgomery Botanical Center); Tom Kaye (Institute for Applied Ecology); Olivia Kwong
(Bureau of Land Management); Tracy Magellan (Montgomery Botanical Center); Alan W. Meerow
(USDA-ARS); Craig Nitschke (University of Melbourne); Peggy Olwell (Bureau of Land
Management); Adrienne Pilmanis (Bureau of Land Management); Murphy Westwood (Morton
Arboretum); Jeffrey Walck (Middle Tennessee State University); Troy Wood (US Geological
Survey).

D. Larkin

Marlin Bowles (Morton Arboretum), Ryan Brady (Wisconsin DNR), Marc Cadotte (University of
Toronto—Scarborough), Pamela Geddes (Northeastern lllinois University), Kelly Garbach (Loyola
University Chicago), Andrew Hipp (Morton Arboretum), Jens Kattge (Max Planck Institute for
Biogeochemistry), John Kelly (Loyola), Shane Lishawa (Loyola), Andy Paulios (Wisconsin DNR),
Bryant Scharenbroch (Morton Arboretum), Nancy Tuchman (Loyola), Evan Weiher (UW-Eau
Claire), Anthony Yannarell (University of lllinois), Joy Zedler (UW—-Madison).

E. Lonsdorf

Norbert Cordeiro (Roosevelt University), Jane Goodall, Patricia Heglund (USFWS), Tim Jones
(USFWS), Claire Kremen (U. California-Berkeley), Josh Lawler (U. Washington), David Lewis (U. of
Puget Sound), Elizabeth Lonsdorf (Lincoln Park Zoo), Socheata Lor (USWFWS), James Lyons
(USFWS), Clint Moore (USGS), Erik Nelson (Bowdoin College), Maile Neel (University of
Maryland), Andrew Plantinga (Oregon State U.), Steve Polasky (U. of Minnesota), Anne Pusey
(Duke University), Volker Radeloff (U. Wisconsin), Carrie Reinhardt-Adams (University of Florida),
Taylor Ricketts (University of Vermont), Wayne Thogmartin (USGS), Dominic Travis (U.
Minnesota), Denis White, Neal Williams (U. California-Davis).

G. Mueller

Jerry Adelmann (Openlands, Chicago), Martyn Ainsworth (Royal Botanic Gardens, Kew), Eef
Arnolds (Emeritis Director of the Biological Station Wijster, The Netherlands), Peter Avis (Indiana
University Northwest, Gary, IN), Hormoz Bassir Rad (U. lllinois at Chicago), Mayra Camino,
(University of Havana, Cuba), Paul Cannon (Royal Botanic Gardens, Kew), Julieta Carranza (U.
Costa Rica), Priscila Chaverri (University of Maryland), Anders Dahlberg (Swedish Species
Information Centre, Upsala, Sweden), Cvetomir Denchev (Institute of Botany, Bulgarian Academy
of Sciences, Bulgaria), Aaron Durnbach (Loyola University, Chicago), Ana Esperanza Franco
(University of Antiochia, Medellin, Colombia), Roy Halling (New York Botanical Garden), Tsutomu
Hattori (Forestry and Forest Products Research Institute, Japan), Craig Hilton-Taylor (IUCN,
Cambridge, UK), Kentaro Hosaka (National Museum of Nature and. Science, Japan), Reda
Irsenaite (Vilnius University, Lithuania), Carolyn Johnson (University of Chicago), Matthew Keirle
(State College of Florida), Heikki Kotiranta (Finnish Environment Institute, Finland), Patrick
Leacock (Field Museum), Thorsten Lumbsch (Field Museum), Suzanne Malec-McKenna (Chicago



Wilderness), Milagro Mata (INBio, Costa Rica), T. W. May (Royal Botanic Gardens, Melbourne),
Joe McFarland (IDNR), David Minter (CABI, UK), Randy Molina (US Forest Service, Corvallis,
retired), Bob Mosely (TNC, lllinois), Sara Oldfield (BGCI, London, UK), Claudia Perini (University of
Siena, Italy), Andrea Porras-Alfaro (Western lllinois University), Julio Jesus Mena Portales
(Institute of Ecology, Havana, Cuba), Ron Petersen (U, Tennessee, Knoxville), Melinda Pruett-
Jones (Chicago Wilderness), Arnold Randall (Forest Preserves of Cook County, and Chicago
Wilderness), Laurel Ross (Field Museum), Christoph Scheidegger (Swiss Federal Research Institute
for Forest, Snow and Landscape, Switzerland), Simon Stuart (IUCN, Bath, UK), Tatyana
Svetasheva (Tula State University, Tula, Russia), Gavin van Horn (Center for Humans and Nature),
Zhu-Liang Yang (Kunming Institute of Botany).

K. Skogen

Tia Adams (US Fish and Wildlife Service), Shane Heschel (Colorado College), Kent Holsinger
(University of Connecticut, Storrs), Terry Harrision (University of lllinois, Urbana-Campaign),
Diane lkeda (Forest Service, CA), Kathleen Kay (University of California — Santa Cruz), Sylvia Kelso
(Colorado College), Jean-Francois Landry (Canadian National Collection of Insects, Arachnids, and
Nematodes, Ontario), Rachel Levin (Amherst College), Mike Moore (Oberlin College), Peggy
Olwell (Bureau of Land Management), Robert Raguso (Cornell University), Sara Scoles (US
Geologic Survey), David Tank (University of Idaho), David Wagner (University of Connecticut), and
Warren Wagner (Smithsonian Institution).

S. Still

James André (University of California Natural Reserve System), Mauricio Diazgranados
(Smithsonian Institution), Jeremie Fant (CBG), Anne Frances (NatureServe), Kayri Havens (CBG),
Nabeeh Hasan (National Jewish Health), Kristina Hufford (University of Wyoming), Nick Jensen
(Rancho Santa Ana Botanic Garden), Dana Kadavy (Signature Science), Andrea Kramer (CBG),
Tasha La Doux (University of California Natural Reserve System), Dan Larkin (CBG), Patrick
Mclintyre (California Department of Fish and Wildlife), Leah Oliver (NatureServe), Peggy Olwell
(Bureau of Land Management, Washington DC), Bryce Richardson (US Forest Service), Steve
Schoenig (California Department of Fish and Wildlife), Andrew Severin (lowa State University),
Aaron Sims (California Native Plant Society), Krista Ternus (Signature Science), Amanda Treher
(NatureServe), Pati Vitt (CBG), Jeffrey Walck (Middle Tennessee State University).

P. Vitt

Tim Bell (Chicago State University), Todd Bittner (Cornell Plantations), Marlin Bowles (Morton
Arboretum), Kingsley Dixon (Kings Park & Botanic Garden, AUS), Ed Guerrant (Berry Botanic
Garden), Marion Harris (North Dakota State University), Kent Holsinger (University of
Connecticut), Bruce Kendall (University of California Santa Barbara), Kathryn Kennedy (Center for
Plant Conservation), Bill Kleiman (TNC), Tiffany Knight (Washington University), Peggy Olwell
(Bureau of Land Management), Nancy Sather (Minnesota DNR), Kathryn Theiss (University of
Connecticut), Arthur Weis (University of Toronto).

S. Wagenius



B. Allison (Cardno JFNew), M. V. Ashley (U. lllinois—Chicago), C. Daniels (Applied Ecological
Services), G. Diersen (U. Minnesota), A. Dykstra (Bethel U.), J. Fant (Chicago Botanic Garden), C.
Geyer (U. Minnesota), D. Gustafson (The Citadel), S. Haines (Prairie Moon Nursery), H. H.
Hangelbroek (Industry), B. Herman (U.S. Army Corps of Engineers), G. Houseal (University of
Northern lowa), M. Howe (U. Wisconsin), K. Hufford (University of Wyoming), J. L. Ison
(Wittenberg U., G. Kiefer (unaffiliated), P. Kittelson (Gustavus Adolphus College), K. Kotts
(Minnesota DNR), A. D. Lewis (Field Museum), R. Nielsen (Gustavus Adolphus College), C. O’Leary
(Forest Preserves of Cook County, IL), S. Packard (Audubon Chicago Region, C. Pollack (U.S. Fish
and Wildlife Service), S. Qazi (Gustavus Adolphus College), D. Reitz (U. Chicago), C. E. Ridley (U.S.
EPA), K. Shaw (Possibility Place Nursery), R. Shaw (U. Minnesota), S. Sinn (Conservation Land
Stewardship), J. Stanton-Geddes (industry), C. Switzer (Harvard U.), L. Westley (Lake Forest
College).

N. Wickett

Andrew Alverson (University of Arkansas), Gordon Burleigh (University of Florida), Cymon Cox
(University of Algarve, Portugal), Claude dePamphilis (Penn State), Bernard Goffinet (University of
Connecticut), Gane Ka-Shu Wong (University of Alberta), Matias Kirst (University of Florida), Jim
Leebens-Mack (University of Georgia), Rachel Levin (Amherst College), Stuart McDaniel
(University of Florida), Michael Moore (Oberlin College), Jon Shaw (Duke University), David Tank
(University of Idaho), Susann Wicke (Westfalische Wilhelms-Universitdt, Minster, Germany).

E. Williams
Donald Farrar (lowa State University), Donald Henson (independent contractor), Valerie Pence
(Cincinnati Zoo), Donald Waller (University of Wisconsin — Madison).

E. Yates

Mike Cashman (USDA/ARS Plant Introduction), Andrew Clark (US National Herbarium,
Smithsonian), Thomas Croat (Missouri Botanical Garden), Carol Davit (Missouri Prairie
Foundation, David Dierig (National Center for Genetic Resources Preservation), Diane Donovan
(Shaw Nature Reserve, St. Louis, MO), Dave Ellis (National Center for Genetic Resources
Preservation, CO), Megan Haidet (Seeds of Success, Bureau of Land Management), Jesse Kieft
(CartoPac Field Solutions), Cheiko Maene (GIS Collaborative, University of Chicago), Jason
McNees (Conservation Data Analyst, Nature Serve), Kelly Neil (IL Nature Preserves Commission),
Andrew Robb (Seiler Instruments, Inc.), Susan Romano (Western lllinois University), Karen Tharp
(IMinois Volunteer Stewards Network), Denise Wilson (Field Botanist, CO), Emma York
(Herbarium, Royal Botanic Gardens, Kew), Phil Young (Advanced Geospatial Laboratory, Northern
IL University).

N. Zerega

Arunrat Chavererach (University of Khon Kaen, Thailand), Richard Chung (Forest Research
Institute of Malaysia), Kassandra Davis (University of Tennessee), Louise Egerton-Warburton
(Chicago Botanic Garden), Elliot Gardner (Northwestern University), Salma Hossain (Gono
University, Bangladesh), Brian Irish (USDA), Ruby Khan (University of Rajshahi, Bangladesh),



Kristen Laricchia (Northwestern University), Theresa Melhem (Northwestern University), Tracy
Misiewicz (University of California, Berkeley), Stephanie Moormann (Argonne National
Laboratory), Sarah Owen (Argonne National Laboratory), Joan Pereira (Sabah Forestry Centre),
Diane Ragone (National Tropical Botanical Garden), G. Ravikanth (Ashoka Trust for Research in
Ecology and the Environment, ATREE, Bangalore, India), Nina Ronsted (University of
Copenhagen), Paya Sarraf (Northwestern University), Brian Scheffler (USDA), Siddappa Setty
(Ashoka Trust for Research in Ecology and the Environment, ATREE, Bangalore, India), Sheron
Simpson (USDA), Nur Supardi (Forest Research Institute of Malaysia), Maria Wang (Northwestern
University), Norman Wickett (Chicago Botanic Garden), Tyr Wiesner-Hanks (Cornell University),
Evelyn Williams (Chicago Botanic Garden), Colby Witherup (Northwestern University), Francis Zee
(USDA), M.I. Zuberi (Ambo University, Ambo, Ethiopia).



APPENDIX 1: Seed Bank and Plants of Concern Partnerships

Persons/Institutions Using Seeds From the Dixon National Tallgrass Prairie Seed Bank
9 Prof. Djaja Djendoel Soejarto, University of Illinois at Chicago, chaff from 356 species in 2014
I National Center for Genetic Resources Preservation, USDA, Ft. Collins, CO — 250 accessions

Plants of Concern Landowner and Agency Partners

Andrew Blackburn

Blair Family

Boone Creek Wtrshd. Alln.
Burlington Township
Calumet Memorial Pk. Dist.
Cary Park District

Cary School Distrct

CD McHenry County
Chicago Park District
Chiwaukee Prairie State NAL
Citizens for Conservation
City of Elgin

City of Evanston

City of Lake Forest

City of Waukegan

City of Woodstock

City of Zion

I&M Canal Natl. Htg. Cor.
Commonwealth Edison
Dale Shriver

Dawson Family

Deerfield Associates
DeSanto Family

Dewitt Family

Downers Grove Park District
Dundee Township

FPD Cook County

FPD DuPage County

FPD Kane County

FPD Kendall County

FPD Lake County

FPD Will County
Giannakas Family

Glen Speigler

Glenbrook SD 225
Glencoe Park District
Glenview Park District

Heidi and Dan Natura
Highland Park Park District
IL Dept. Natural Resources
IL Dept. of Transportation
IN Dept. Natural Resources
Jeanine Damman

Jerry Kolar

John Clemetsen

Johns Manwville

Joliet Park District

Keenan Family

Lake Barrington Community Homeowner's
Assoc.

Lake Forest Open Lands
Lakowski Family
Libertyville Township
Lockport Township Pk. Dist.
Lora Petrak

Lorna Gladstone

Loyal Order of Moose
Loyola University
Marianne Hahn

Marsh Famliy

Marty Papanek
Masi/D'Alessandro Family
Michel-Perry Family
Midwest Generation
Mohar Family

MWRD

Naperville Park District
National Park Service
Nelson Family
Williams/Becker Family
North Shore SD 112
Northeastern IL University
Northwestern University
Oak Lawn Park District



Oakton Community College

O'Donnell Family
Openlands

Palatine Park District
Perle Olsson

Plainfield Park District
Rend! Family

Rich Township

Rodney & Libby Aavang
Save the Dunes

Save the Prairie Society
Shaw Family

Shirley Heinze Land Trust
Sig Weiler

St. Charles Park District
Staley Family

Sue Tauck

Susan Swanson

The Joliet Diocese

The Land Conservancy of McHenry Co.
The Long Grove Park District
The Nature Conservancy
Tom Burroughs

U.S. Forest Service

U.S. Dept.of Energy

Village of Barrington

Village of Lake in the Hills
Village of Lincolnshire
Village of North Barrington
Village of Oakwood Hills
Village of Wilmette

Village of Winnetka
Waukegan Park District

WI Dept. Natural Resources
Wilmette Park District

Zion Park District



